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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOT0 ypOBHS HAa YPOBHE CPEIHEro
o01mero oopa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOKEHUI U TPEOOBAHMIA
K pe3yibTaTaM OCBOEHHS OCHOBHOM 0O0pa30BaTENbHOW MPOrPaMMBbl,
npencrasiieHHbIX B PI'OC COO, a Takke ¢ yuérom (enepanbHoii paboueit
IpPOrpaMMbl BOCIIUTAHUS U KOHIEIUY MPENoaBaHus ydeOHOropeIMeTa
«®Duszuka» B 00pa3oBaTeNbHbIX opranuzauusax Poccuiickoit Penepannu,
peanu3yommrx OCHOBHbIE 00PAa30BaTEIbHBIE TPOrPAMMBI.

Coneprxkanue mporpaMmbl 1o GU3HKE HAMPaBIEHO Ha GOPMHUPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MHUpa oOy4Jaromuxcs 10—11 kimaccoB mpu
oOyyeHun ux (Qusnke Ha 0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
JesTeNbHOCTHOTO Tonaxona. I[lporpamma mo (u3HKe COOTBETCTBYET
tpedoBanusiM PI'OC COO k miIaHUpPyEeMbIM JUYHOCTHBIM, ITPEAMETHBIM
U METanmpeIMEeTHbIM pe3yibTaTaM OOYy4YeHHMs, a TaKKe YUYUTHIBAET
HEOOXOAMMOCTh peai3allud  MEXIPEIMETHBIX CBS3eM (PU3UKU C
€CTECTBEHHO-HAYYHBIMU Y4YeOHBIMU IpeaMeTamu. BHel ompenenstorcs
OCHOBHBIE€ II€JIM H3y4YeHHUd (PU3UKK HA YPOBHE CPEAHEro OOIIEro
o0pa3oBaHMsl, IUIAHUPYEMbIE pE3yibTaTbl OCBOEHUS Kypca (U3HKU:
JMYHOCTHBIE, METANIPEIMETHBIE, ITpeIMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma no pusmke BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM
YpPOBHE, B TOM YHCII€ NPEIMETHBIE pEe3yJbTaThl MO ToOJaM
o0yueHus;

e colepkaHue yueObHoro npeamera « Pusnka» 1o rogam o0yyeHUs..

®dusuka Kak Hayka o HarOosiee 00X 3aKOHAX MPUPO/IbL, BEICTYIIAS
B KayecTBe y4eOHOTO MpeAMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIA[
B CHCTEMY 3HaHUW 00 okpyxaroniem mupe. LlkonbHbIN Kypc (pU3NKN —
CUCTEMOOOPA3yIOLMK ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (DPM3MUYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB U SIBJIICHUU,
U3y4aeMbIX  XHUMHEH, Ouonorueit, ¢usudyeckoit reorpadueir u
acTpoHoMuel. Mcronb30BaHME M AaKTUBHOE IMPUMEHEHHE (DU3HMUECKHUX
3HAHUI OMpeNENseT XapakTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUN B
cepe dHEpPreTHKU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, MOJTYYEHUs HOBBIX
MaTepuajoB C 3aJaHHbIMH CBOWCTBaMU U Jpyrux. M3ydenue ¢usuku
BHOCUT OCHOBHOM BKJaJ B (OPMHUpPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa OO0y4aroluxcs, B (OPMUPOBAHHE YMEHUN NPUMEHATH
Hay4YHbId METOJ TO3HAHMS TPU  BBINOJHEHUH HWMH  y4eOHBIX
HCCIIETOBAHU.

B ocHOBY kypca (usuku 11t ypoBHSI CpeHETO 00111eroo0pa3oBaHus
MIOJIOKEH PSAI MW, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLUIIBI €r0
OCTPOECHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW Kype SBISETCS
JIOTUYECKH 3aBEPLIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3JeioB
(¢U3MKH, BKJIIOYAET KaK BOMPOCHI KIACCHUYECKOW, TaK UM COBPEMEHHOM
(duzuk.

Hoes cenmepanuszayuu. B cOOTBETCTBUM C HEH Marepuan Kypca
¢u3ukn o0beAMHEH BOKpYr (usmyeckux Tteopuil. Bemymmm B Kypce
aBisieTcss (OPMUPOBAHME TMPENCTABICHUM O CTPYKTYPHBIX YPOBHSX
MaTepHuH, BEIECTBE U IOJIE.



Hoes  eymanumapuzayuu. EE€  peanuzanms  npesarosaraet
WCIIOJIb30BaHWE TyMaHUTAPHOTO TIOTCHIHAa (PU3MUECKOW HAYKH,
OCMBICJICHHE CBSI3U Pa3BUTHs (DU3UKHU C Pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMHU, HPaBCTBEHHBIMU u AKOJIOTMYECKUMU
npoOJjieMamu.

Hoes npuxnaonoil nanpasnennocmu. Kypc Gu3mku mpeamnosiaraer
3HAKOMCTBO C IIHPOKUM KPYTOM TEXHHMUYECKMX M TEXHOJIOTHYCCKUX
NPUIOKEHUN N3yUEHHBIX TEOPUH U 3aKOHOB.

Hoes  skonoeuzayuu  peamusyercss IMOCPEACTBOM  BBEJICHHUS
AJIEMEHTOB COJEpPKaHUs, TOCBSUIEHHBIX 3KOJIOTMUECKUM MpobdiieMaM
COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHH,
a Takxke OOCYXIeHHs MpoOJeM pallMOHAIFHOTO MPUPOIOTONIb30BAHUS U
HKOJIOTUYECKOI 0€30MacHOCTH.

Crep’HEBbIMU 3JI€MEHTaMU Kypca (DU3UMKM Ha YpOBHE CPEIHETO
oOmero oOpa3oBaHus SBIAIOTCS (usmueckue teopuu ((hopMHpoBaHUE
MPEJICTABICHUA O CTPYKType MOCTPOCHHUS (PU3UUECKOW TEOpHH, pPOJIU
GyHIaMEHTAIBHBIX ~ 3aKOHOB W TNPHUHIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPHUPOJIE, T'PAHUIIAX MPUMEHUMOCTH TEOPHM, s
OMKCAaHMS €CTECTBEHHO-HAYYHBIX SIBIICHUN U MIPOIIECCOB).

CHCTeMHO-IeATEIPHOCTHRIN MOIX0/ B Kypce (PU3HKH peaau3yeTcs
MPEXKIE BCETO 3a CUET OPraHU3alUM SKCIEPUMEHTAIBHON AEATEIIbHOCTH
oOyyaromuxcsi. [y 6a30Boro ypoBHs Kypca (PU3MKH — 3TO UCTIOIH30BaHUE
CUCTEMBbl  (DPOHTAIBHBIX  KPATKOBPEMEHHBIX  OKCIEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOPHIE B MporpaMme Mo pu3nke 00HEIUHEHBI B
oOImUi CIMUCOK YYCHHUYECKUX TMPAKTHYCCKUX paboT. Beimenenue B
yKa3aHHOM TIEpPEUHE JTaOOPATOPHBIX pabOT, MPOBOAMMBIX JJISI KOHTPOJISI U
OIICHKH, OCYIIECTBJISIETCS y4YaCTHHKaMH OOpa30oBaTeNbHOTO IIpoliecca
UCXO/Is1 13 0COOCHHOCTEH TUTAaHUPOBAHUS U OCHAIIIEHUS KaOuHeTa (QU3HKHU.
IIpu »TOoM oOecneunBaeTcs OBJaJeHUE OOYYAIOUIMMHUCA YMEHUSAMHU
MPOBOJIUTh  KOCBEHHBIE HW3MEPEHMsI, WCCICIOBAHUS  3aBHUCHUMOCTEH
(bu3HUEeCKUX BEJIMYHUH U TOCTAHOBKY OMBITOB IO MPOBEPKE MPEIOKEHHBIX
TUTIOTE3.

bonpmoe  BHMMaHHWE  yACNSCTCS — PEIICHUIO  PacUCTHBIX U
KaueCTBCHHBIX 3amad. [Ipm 3ToM miis pacdyE€THBIX 3a/a4 MPHOPUTETOM
SIBJISIFOTCS 3a7]a4M C SIBHO 33JTaHHON (DU3UYECKON MOJIEIbIO, TO3BOJISIFOIINE
MPUMEHSTh U3YYCHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK M30/IHOTO pa3zelia
Kypca, TaK ¥ UHTETPUPYsI 3HAHUS U3 Pa3HbIX pa3AesioB. J{Jis KaueCTBEHHBIX
3a/1ad TPHOPUTETOM SIBJISIFOTCS 3aJlaHUsl Ha OOBSICHCHHE TMPOTEKAHUS
(bu3UYECKUX SIBIICHUN U MPOIIECCOB BOKPYIXKAIOIICH >KU3HU, TPEOYIOIINE
BbIOOpa  GU3MYECKOW  MOJEeNW Il CUTyallM  MPaKTHKO-
OpHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboanusimu ®I'OC COO k marepuaibHO-
TEXHUYECKOMY O00ecCIeueHH0 y4eOHOro mporecca 0a30BbI ypOBEHBb
Kypca (u3MKH Ha ypoBHE cpeaHero oOmero oOpa3oBaHUs JOJHKEH
M3Yy4aThCs B YCIOBHSX MPEIMETHOTO KaOuWHeTa (PU3UKU WU B yCIOBUSIX
WHTETPUPOBAHHOTO KaOWHETa MPEMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.
B xabunere Qusuku [0DKHO OBITH HEOOXOAMMOE JabopaTopHOE
o0opyaoBaHWE I BBIMTOJHEHUS YKA3aHHBIX B IporpamMme 1o (u3uke
VUCHUYECKUX  MPAKTHYECKUX  paboT u JIEMOHCTPAIIMOHHOE
o0opyI0BaHUE.



JleMoHCTpalinoHHOE 000pynoBaHue (PopMUPYETCS B COOTBETCTBUU
C MPUHIIMIIOM MUHUMAJIbHOW JOCTATOYHOCTH U 00ECIIEUYNBAET MOCTAHOBKY
MEPEYHCICHHBIX B TIPOrpaMMe 0 (PU3UKE KITFOUEBBIX JTEMOHCTPAIMH IS
UCCIICNOBAHUSI HM3Y4YaeMbIX SIBJICHUW U TMPOLECCOB, SMIUPUUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopatopHoe 00OpyJOBaHUE JISI YUYEHHYECKUX MPAKTUYECKUX
pabor ¢dopmupyercs B BHJAE TEMATHYECKMX KOMIUIGKTOB M
oOecrieunBaeTcsl B pacu€re OJHOTO KOMIUIEKTAa Ha JIByX OOY4YaroIIMXCH.
TemaTuyeckue KOMIUIEKTHI Ja0OPaTOPHOTO 000PYI0BAHUS JTOJIKHBI ObITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHWU aHAJIOTOBBIX U IU(GPOBBIX
MpUOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTEITHHBIX CHUCTEM B BHJIC
U(POBBIX TaOOPATOPUIA.

OCHOBHBIMHM TIEJISIMU HM3y4eHHS (U3UKKA B 00IIeM 00pa3oBaHUU
SABJISIFOTCSL:

e (QopMupoBaHuE UHTEpeca U CTpPEMJICHHS OOydYaromuxcs K
Hay4YHOMY U3YUYEHHUIO IPUPO/IbI, PA3BUTHE UX MHTEIUICKTYaTbHbIX
Y TBOPUYECKHUX CITIOCOOHOCTEM;

e PpAa3BUTHE NPEACTABICHUA O HAYYHOM METOAE IIO3HAHUS U
dbopmupoBaHue UCCIIE0BATEIBCKOTO OTHOILICHHS K
OKPY>KalOIKUM SIBJICHUSIM;

e (QopMupoBaHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJibTara
U3Y4YCHUS] OCHOB CTpPOCHMsSI MaTepud U (GyHIaMEHTAIbHBIX
3aKOHOB (PU3UKHU;

e (opmupoBaHrUE YMEHUN OOBSCHSTH SBJICHUS C UCIOIb30BaHUEM
(bU3UYECKNX 3HAHUN U HAYYHBIX JI0KA3aTEbCTB;

e (opmupoBaHue NpPEeACTaBICHUM O PO (DUUKU NJI1 Pa3BUTHUS
JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTikeHre ATUX IeJell 00eCneYnBaeTCsl PEIICHUEM CIIeAYIOMINUX

3a/1a4y B MpOIECCEe U3yUYEHHUs Kypca (PU3MKH Ha YPOBHE CPEIHEro OOLIEro
00pa3oBaHUs:

e TpHOOpPETEHHE CHUCTEMbl 3HAaHUKW 00 0oO0mMX (U3NIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsSX, BKJIOYas MEXaHHKY,
MOJIEKYJIIPHYIO (PU3HUKY, SJIEKTPOJIUHAMHUKY, KBAHTOBYIO (DU3HUKY
Y DJIIEMEHTBI acCTPO(PU3UKH;

e (¢opmMupoBaHHE YMEHUN MPUMEHSTHh TCOPETUUECKUE 3HAHUS JIJIs
00BsCHeHUS] (PU3NYECKUX SBICHUN B MPUPOJE U JUIS MPUHSATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOMW KU3HH;

e OCBOEHHE CIIOCOOOB PEIICHMS PA3IMYHBIX 33/1a4 C SIBHO 3aIaHHOU
duznueckon MOJIEJIBIO, 3ajiad, MO/Ipa3yMeBarOLIUX
CaMOCTOSITENIbHOE CO3/laHne (PU3NUECKOW MOJIENH, aJCKBATHON
YCJIOBUSIM 33Ja4H;

e TMOHMMaHHE (UIUYECKUX OCHOB U TMPHUHIUIOB JACHCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJOTUYECKUX TMPOIECCOB, HUX
BJIMSIHUS Ha OKPY’KaIOIYIO CPEAY;

e OBJIAJICHUE METOJAMHU CAMOCTOSITEIBHOTO IUUIAHUPOBAHUS U
MpoBeCHUST  (U3MUYECKUX  OKCIIEPUMEHTOB,  aHajiu3a |
UHTEpIpeTaluu MHOOpMalUK, ONpPEIeIeHUs] JOCTOBEPHOCTH
MOJIy4YeHHOT'O pe3yJIbTaTa;

e CO3JaHUE YCIOBUM Uil Pa3BUTHS yYMEHUM  IPOEKTHO-
HCCIIE0BATEILCKOW, TBOPUECKOU JIESITETbHOCTH.



Ha wusyuenne ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE CPEIHETO
obmero obpazoBanus orBoautcs 136 gacoB: B 10 xmacce — 68 gacoB (2
yaca B Hezelno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIIO).

[IpennaraeMslii B mporpaMmMe 1o (pu3uke nepeueHb JabopaTopHbIX
U MPAKTUYCCKUX PAOOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENh JEJIaeT
BBIOOp TIpOBeleHUs J1abOpaTOPHBIX pPAabOT H OMNBITOB C YYETOM
WHIUBUTY ATbHBIX 0COOEHHOCTEH 00yYaroXxcsl.



COILEPKXAHUE OBYYEHUASA
10 KJTACC

Pa3znen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 O3HAHUS

®dusnka — Hayka O npupone. HaydHble MeTonbl NO3HAHUA
OKpY>Karolero Mupa. Posib SJKCiepuMeHTa U TEOPUH B IIPOLIECCE MO3HAHUS
OpPUPOABL. DKCIIEPUMEHT B (PUBHUKE.

MopenupoBanue (Qu3MYecKUx sIBICHUN W mporeccoB. Hayunble
runore3pl. OU3NUECKHe 3aKOHbl U TE€OpHUH. ['paHUIBl TPUMEHUMOCTH
¢uznyeckux 3aKkoHOB. [[pUHIIUIT COOTBETCTBUS.

Pons u Mecto ¢usuku B (GOpMHPOBAHHMM COBPEMEHHOW Hay4dHOU
KApTHUHBI MUPA, B IPAKTUYECKOU AEATEIBHOCTHU JIFOJIEH.

Jlemoncmpayuu

AHanoroBele M UU(POBbIE  HU3MEPUTENIbHbIE  MNPUOOPHI,
KOMITbIOTEPHBIE JaTUYHUKH.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe JBWKEHHE. (OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nexeHus. Cucrema orcuéra. TpaekTopus.

ITepemelienne, CKOpOCTb  (CpeaHsSs CKOPOCTb, MTHOBEHHAas
CKOpPOCTb) U YCKOpPEHUE MaTepUaIbHON TOYKH, UX MPOEKIIMU HA OCH
cucTeMbI KOOpanHAT. CI0KEHNE NEPEMEIICHUN U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M pPABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE.
I'padukn  3aBHCHMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPCHHS, IIyTH H
MepEMEIIICHHS] MaTepUaAIbHOW TOYKH OT BPEMEHH.

CBobOosHOE TIafieHre. Y CKOpeHHe CBOOOTHOTO MaICHMUS.

Kpuonuneitnoe nBuwxeHue. J[BWKEHHE MaTEpUATbLHONW TOYKU IO
OKPYHOCTH C MOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTb,
JINHENHAas CKOPOCTb. [Tepuon 51 yacrora oOparieHus.
[{eHTpoCTpEMUTENIBHOE YCKOPEHHUE.

TexHuyeckue  yCTpOWCTBA W NPAKTHYECKOE  INPUMEHEHUE:
CIIUJIOMETP, IBUKEHUE CHAPSJIOB, LICTIHBIC U PEMEHHBIC MEPEIayu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILIIOCTPAUS KUHEMaTUYECKUX
XapaKTEPUCTHUK JBUKECHHUS.

[IpeobpazoBanre  JIBMXKEHUH C  HMCIOJB30BAaHUEM  IPOCTHIX
MEXaHH3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM ITPOCTPAHCTRE.

Habmnronenue aBuxeHus Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Hamnpagpnenue ckopocTu pu ABUKEHUH 10 OKPY>KHOCTH.

Vuenuueckuii akcnepumenm, nabopamopmsvie pabomol

N3ydeHnne HEpaBHOMEPHOIO [BIXKEHHUSI C LEJNbI0 ONpEeAcTIeHUs
MTHOBEHHOW CKOPOCTH.

UccnenoBanre COOTHOLIEHUSI MEXIY MYTSIMU, IPOMJACHHBIMU TEIOM
3a  TOCJeAOBaTelIbHbIE  paBHbIE  MPOMEXKYTKH  BPEMEHH  TIpH
PaBHOYCKOPEHHOM JIBUKEHUH C Ha4yaJbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yyeHne nBMKEHUS 1IapUKa B BA3KOU JKUIKOCTH.



N3ydenne nuxeHus Teia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun orHocutensHocTH ['amuies. IlepBeiid 3akoH HproToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cuil. Bropoil 3akoH
Herorona mns marepuansHOM TOUKM. Tpermid 3akoH HproTtoHa s
MaTepUaIbHBIX TOYEK.

3aKOH BCeMHUPHOTO TroteHus. Cwia Tsokectu. IlepBas kocmudeckas
CKOPOCTb.

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

Tpenne. Buapl Tpenus (IOKOS, CKOJbXeHUs, KadueHus). Cuia
Tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOIBXKEHUS U CHJIa TPEHUS MMOKOS.
Koadpounument tpenus. Cuna CONpOTUBICHMS NpPHU JABIKEHUU Tela B
KUJKOCTH WJIN rase.

[TocTynarenbHoe U BpaliaTeNIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO

TCJla.
MoOMEHT CuJIBI OTHOCHTEJIBHO OCH BpaliCHUA. IIneyo cuibl.

Y cioBust paBHOBECHS TBEPAOTO TENA.

TexHuyeckne  yCTpOWCTBA U IMPAKTUYECKOE  IPUMEHEHHUE:
MOIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnienue nHEpIUU.

CpaBHeHUE MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

Crno>xeHue Cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiepopMarinu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHeHUE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcoBus paBHOBECUS TBEPAOro Teiia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.

HUccnegoBanne 3aBUCHUMOCTA CHJI yIOPYTOCTH, BO3HUKAIOIIMX B
NpY>KUHE U PE3UHOBOM 00pasiie, OT UxX JePopMalluu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPIOIO TeJa, UMEIOIIETO OCh
BpaIlCHUS.

Tema 3. 3akonwl coxpanenus ¢ mexaHuKe

Nmnynbec matepuanbHOM TOYKHM (TeNa), CUCTEMbl MaTepHalbHBIX
TOYeK. MIMITyJIbC CHJIBI 1 UI3BMEHEHHUE UMITYJIbCA TEIa. 3aKOH COXPAHCHUS
uMIyJibca. PeakTuBHOE ABUKEHHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunetnueckass oHeprusi MarepuajibHOM TOukH. Teopema 00
U3MEHEHUM KUHETUYECKON dHEPIHH.

[TorenumanbHass dSHeprus. IloTeHuuanbHass DdHEPrUsi  YHIPYTo
nedopMupoBaHHOM mNpyKUHBL. [loTeHIManbHAs SHEpPrusi Teja BOJIWU3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHbie U HEMOTEHIUMAIbHBIE CUJBl. CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHUJI C U3BMEHEHUEM MEXaHUYECKOM SHEPTUU CHUCTEMBI
TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.



TexHuyeckre yCcTpOMCTBA U MPAKTUUECKOE MPUMEHEHHUE: BOJIOMET,
KOTIEp, MPYKUHHBINA MTUCTOJICT, IBMKCHUE PaKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBIDKECHHE.

[Tepexoa MOTEHIIMATBHON YHEPTUHM B KHHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamoptule pabomuol

N3ydenne abCOMIOTHO HEYIPYTroro yjaapa ¢ IIOMOIIBI0 JBYX
OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHEHHEM MEXaHUYECKOU
SHEPIruM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyJasipHasi pU3HUKa ¥ TEPMOJIMHAMMKA

Tema 1. OcHo6bl MONEKYAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJIOKEHUSA MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX
onbITHOE 0O6ocHOBaHue. bpoyHoBckoe aBmxenue. Auddysus. Xapakrep
JIBUKEHHUS U B3aMMOJICVCTBUS YaCTHUI BEIIECTBA. Moaenu CTpoeHus ra3os,
KUJTKOCTEH M TBEPABIX TEN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojeneid. Macca u pasmepsl Mojekys. KonndecTBo BemiecTsa.
[TocrosinHass ABoraapo.

TerutoBoe paBHOBecue. Temmepatrypa u e€ usmepenue. lllkana
temneparyp Llenscus.

Mopens uneanpHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJSPHO-
KMHETUYECKOW TEOPHUM HJICaTLHOTO Ta3a. AOCOIOTHAS TeMIiepaTypa Kak
Mepa CpeIHEN KUHETUYECKOM SHEPTUU TEIIOBOTO JBMKEHUSI YacTHII rasa.
[llxana Ttemnepatryp KenbBuna. ['a30Bble  3aKkOHBI.  YpaBHEHHE
MenneneeBa—Knaneiipona. 3akoH /lanprona. M3onponeccs B uacaibHOM
ra3e ¢ TIOCTOSHHBIM  KOJMYECTBOM  BemiecTBa. [ paduueckoe
IpeCTaBICHNE U30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue  yCTpOWCTBA M NPAKTHUYECKOE  INPUMEHEHUE:
TEPMOMETp, OapOMETP.

Jlemoncmpayuu

OnbITl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHHE  BEIIECTBA,
doTorpaduu MOJEKYT OPraHUICCKUX COCTUHCHUM.

OmnbIThl 110 U HY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mopens onbita lITepHa.

OnbIThl, OKa3bIBAIOIIME CYIIECTBOBAHUE MEXKMOJEKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mogens, WITIOCTPUpPYIOIas MPUPOAY IABJICHUS Ta3a HA CTCHKU
cocy/a.

OnbITel, WUTIOCTPUPYIOIIUE YPaBHEHHE COCTOSHUSI HJI€AJIbHOTO
rasa, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabonul

Ornpenenenue mMacchl BO3/lyXa B KJIAaCCHOM KOMHAaTE HAa OCHOBE
M3MEpPEeHUI 00bEMa KOMHATHI, TABJICHUS U TEMIIEPATYyPhl BO3/IyXa B HEH.

HccnepoBanue 3aBUCUMOCTH MEXKIy MapaMeTpaMyd COCTOSIHUS
pPa3peKEHHOrO rasa.

Tema 2. OcHoebl mepmoOuHaAMUKU

TepMoanHaMHUueCcKast CcHUCTEMa. BuyTpennss DHEPIrus
TEPMOJIMHAMHYECKOW CHUCTEMBI U CIOCOOBI €€ m3MeHeHus. KomndyecTBo



TEIJIOTHI U paboTa. BHYyTpeHHsIsl SHEPTUs OJJHOATOMHOIO U/I€AJIbHOTO rasa.
Bunpl Temnonepenauyu: TEMJIONPOBOJHOCTb, KOHBEKLHS, H3IyYEHUE.
VYnenpHass TEIIOEMKOCTh BemecTBa. KoaM4ecTBO TEIIOTHI  IIPHU
TeIIonepeaaye.

[Tonsitue 06 anradbatHoM nporiecce. [lepBoiii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre TMEepBOro 3aKOHAa TEPMOAMHAMUKH K HW30IPOLIECCAM.
['padmyeckas uHTEpIpETaIUs pabOTHI rasa.

Bropoit 3akon TepmoauHaMuku. HeoOpaTUMOCTh MpOIECCOB B
IpUPOJIE.

TennoBele MamuHbl. [IpuHUWNBI JEWCTBUS TEIUIOBBIX MAIIUH.
[IpeoOpazoBanusi HSHEPrUM B TEIUIOBBIX MammHax. Koaddunmuent
IOJIE3HOTO0  JeUcTBUA TeruoBod Mammebl. [lukn Kapno u  ero
KOA(QQUIIMEHT TMOJEe3HOTO  JACUCTBUS. DKOJIOTHYECKHUE MPOOJIEMbI
TEIJIOPHEPTETUKHU.

TexHruecKre yCTpONUCTBA U MPAKTUUECKOE TPUMEHEHUE: TBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHrne BHYTPEHHEH HEpPTrUM Teja MPHU COBEPILEHUU pPabOTHI:
BBUIET IPOOKHU U3 OYTHUIKU MO AEHCTBUEM CKaTOTO BO3/lyXa, HarpEBaHUE
s¢upa B JaTYHHOU TpyOKe MyTEM TpeHUsI (BUIEOIEMOHCTPALIHS).

WN3meHeHne BHYTpEHHEH »SHepruM (TeMIlepaTypbl) Tena Mpu
TerIonepeaaye.

OmnbIT M0 aAKadaTHOMY PAaCIIMPEHUIO BO3AYyXa (ONBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu mapoBoil TypOWHBI, JBHUraTedsi BHYTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTATEIIS.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecammnsvie cocmoanusn eeuiecmea. Dazoevie nepexoonvl

[Tapoobpa3oBanue u KoHAeHcalus. lVcmapeHue u KHUIICHUE.
AOCOI0THAas M OTHOCHUTEJIbHAS BJIAKHOCTh BO3ayxa. HachlleHHbI nap.
VaenbHas Terota mnapooOpa3oBaHUSA. 3aBUCUMOCTH TEMIIEpPaTyphbl
KUIEHUS OT JaBJICHUS.

Tépnoe Teno. Kpucramnuueckue u aMmopdHbie Teaa. AHU30TPOTIHS
CBOMCTB KpUCTALIOB. Kujakue kpucTtayibl. COBpEMEHHBIE MaTe€pUabl.
[InaBneHue W KpuUCTaUIM3aUWs. Y JElIbHAas TEIUIOTAa IUIABJICHHUS.
CyOnumarnusi.

VYpaBHeHUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpOWCTBA W NPAKTUYECKOE  MPUMEHEHUE:
TUTPOMETP M IMCUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH MOJyYEHHUS
COBPEMEHHBIX MaTEpHAIOB, B TOM YHCIIE HAHOMAaTepUajoB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBILIEHHBIX MTAPOB.

Kunenue npu moHMXKEHHOM JIaBJICHUU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGmionenne HarpeBaHuss U IUIABJICHUS  KPHUCTAUIMYECKOTO
BELIECTBA.

JleMoHCTpanus KpUCTaioB.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol



N3mepenre OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JnekTpoanHaMHKa
Tema 1. dnekmpocmamuka
OnekTpuzanus  Ted.  JJeKTpuueckud  3apsg. JBa  Buna

BJIEKTPUUYECKUX 3apsaa0B. [IpoBonHUKY, JADJICKTPUKU u
MOJTYTPOBOJHUKHU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsia.
B3aumoneiicteue 3apsa0B. 3akoH Kynona. ToueuHbI

ANEKTPUYECKUN  3apsii.  DJeKTpuyeckoe mnojie.  Hanpsk€HHOCTB
ANEKTPAYECKOro Mmojs. [IpuHIuI cynepno3sunnn 3JIEKTPUYECKUX TTOJIEN.
JInHMK HaNPSKEHHOCTH JIEKTPUYECKOTO TOJIA.

PabGora cun asnektpoctatudeckoro mods. Ilorenuman. PasHocth
NOTEHUNAJIOB. [IpOBOTHUKY M TUBJIEKTPUKU B 3IEKTPOCTATUYECKOM IIOJIE.
JlusnexTpruyeckas MpOHULAEMOCTb.

OnekTpo€MKOCTh.  KoHIeHcaTop.  DIEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOpa. DHEPTHUsl 3apSKEHHOTO KOHJAEHCATOPA.

TexHuyeckue  yCTpOWCTBA M IPAKTUYECKOE  IIPUMEHEHUE:
JIEKTPOCKOIL, JJIEKTPOMETP, IEKTPOCTATHYECKAS 3alluTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHAEHCATOP, KONMPOBAJIBHBIN armapar, CTPYHHBIH
MIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3anMozeiicTBue HaIEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3APSIKEHHBIX TEIl.

[IpoBOIHUKH B DIEKTPOCTATUYECKOM IOJIE.

DIJIEKTPOCTATUYECKAS 3AIUTA.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTB IEKTPOEMKOCTH IIJIOCKOT0 KOHJEHCATOPa OT IUIOIIAIN
IUTACTHH, PACCTOSIHUS MEXAY HUMH U JUAIEKTPUYECKOUTIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopA.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstii 31ekmpuueckuii mok. Toku ¢ paziuunvix
cpeoax

DJIEKTPUYECKAN TOK. YCIOBHS CYLIECTBOBAHUS JJIEKTPUUECKOTO
Toka. Mctounnku Toka. Cuna Toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE  CONPOTHUBIICHHE.  YJIEJIBbHOE  CONPOTUBIICHUE
BemectBa. llocnenoBarensHoe, napajuieaIbHOE, CMEIIAHHOE COEOUHEHHE
IPOBOJHUKOB.

Pabota anextpuueckoro toka. 3akoH J[xoyms—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUXKYILAsl CUJIa U BHYTPEHHEE COMPOTUBIIEHUE NCTOYHUKA
Toka. 3akoH Owma s TMOJHOW (3aMKHYTOM) 3JIEKTPUYECKOW IIETH.
Kopotkoe 3ambikanue.

DOneKTpoHHasi MPOBOAMMOCTb TBEPABIX METAUIOB. 3aBHUCHMOCTH
CONPOTHUBIIEHUS METAJNIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuyecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonmynpoBonuuku. CoOCTBEHHass W IpUMECHas IMPOBOJUMOCTD
noyynpoBogHUKOB. CBoiictBa p—N-niepexona. [lomynpoBoIHHUKOBBIE
npuOOpHI.

ONEeKTpUYECKUA TOK B PACTBOPAaX M pacIulaBax dJIEKTPOJIUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

Onextpuyecknd  TOK B razax.  (CamMoCTOATENBHBIM U
HECaMOCTOATENbHBIN pa3psa. Monnus. [Lnazma.

TexHuyeckue  yCTpOWCTBA M NIPAKTHYECKOE  IPUMEHEHUE:
aMIIepMETp, BOJIBTMETP, peocrar, VCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTe/IbHbIE MPUOOPBI, 3IEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETDP  COIIPOTHBIICHHS, BAaKyyMHBIM JHOJ, TEPMHUCTOPBI H
(oTOope3nUCTOPHI, MOITYIIPOBOAHUKOBBIN MO/, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBHUCUMOCTb COINPOTUBIICHHS] LHWJIMHIPUYECKUX IPOBOJHHUKOB OT
JUTMHBI, TUTOIIAAH TIONIEPEYHOr0 CEYEHUS U MAaTEpHAIA.

CMenanHOe COeTMHEHHE TPOBOIHUKOB.

[Ipamoe  wu3Mmepenue snekTpoABWKymed cuibl.  KopoTkoe
3aMbIKAaHHE TaJlbBAHMYECKOIO DJJIEMEHTA M OIEHKAa BHYTPEHHETO
CONIPOTUBJICHUSI.

3aBUCHMOCTH COMTPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JIEKTPOIUTOB.

WckpoBoit pa3psii v MPOBOJIMMOCTh BO3TyXa.

OIHOCTOPOHHSISI MPOBOAMMOCTD JIUO/A.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

W3ydyenne cMEIaHHOTO COETUHEHHS PE3UCTOPOB.

W3mepenune 5SIEKTPOABIKYIIEH CHJIBI HCTOYHMKA TOKAa M €ro
BHyTlﬁzHHero COIIPOTUBIICHHS.

a0JIF0ICHUE DJICKTPOIIH3A.

MeknpeaMeTHbIe CBI3H

N3yuenne kypca ¢usuku 0OazoBoro ypoBHs B 10 «kiacce
OCYIIECTBIISIETCSL ¢ YYETOM COJIEPKATEIIbHBIX MEXKIPEIMETHBIX CBS3€Hl C
KypcaMu MaTeMaTHUKH, ONOJIOTHH, XUMHUH, TeOTpa(uu M TEXHOJIOTHH.

Meoswxcnpeomemnvie nonsamusi, CBA3aHHBIE C W3YYEHUEM METOJOB
HAy4YHOTO TIO3HAHMS: SIBJICHUE, HAYYHBIM (pakT, Tumoresa, pusnyeckas
BEJMYMHA, 3aKOH, TeOpHsi, HaOJt0IeHUEe, SKCIIEPUMEHT, MOJICIIMPOBAHNE,
MO/J1€]1b, U3MEpPEHUE.

Mamemamuxa: pemieHue CUCTEMbI YpaBHEHUH, JIMHEWHAs (DyHKLIHS,
napabosa, runep6bosia, ux rpaguku U CBOMCTBA, TPUTOHOMETPUUYECKHUE
GyHKIIMKA:  CHHYC, KOCHHYC, TaHI€HC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPHI W HMX MPOCKIIMHM HA OCH
KOOPAHMHAT, CII0)KEHHE BEKTOPOB.

buonoeus: mexaHndeckoe IBMKCHHUE B )KMBOU Tpupoe, 1uddysus,
0CMOC, TETUTIO0OMEH >KMBBIX OPTaHU3MOB (BH/IbI TETUIONIEPEIa4H, TETIIIOBOE
paBHOBECHUE), DIIEKTPUUECKHE SIBJICHUS B KUBOUM MPUPOJIC.

Xumus: JUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHE aTOMOB U
MOJIEKYJI, MOJIb BEUIECTBA, MOJISIPHASI Macca, TETUIOBBIE CBOMCTBA TBEPIBIX
TeN, JKUAKOCTEH ¥ Ta30B, DICKTPHUUYECKHE CBOHCTBA METaJUIOB,
AIEKTPOTUTHUIECKAS JUCCOIMAIINSI, TaTbBAaHUKA.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPBI, 0ApOMETP, TEPMOMETP.



Texnonoeus: mpeoOpa3oBaHUE JABUKEHUM C HCIOJIb30BaHUEM
MEXaHU3MOB, Y4Y€T TPEHHsS B TEXHHKE, IMOAIIMIIHUKH, HCIOJIb30BAHHE
3aKOHA COXPAaHEHHsI MMITyJIbCa B TEXHUKE (pakeTa, BOJOMET U APYTHE),
JBUTATENIb BHYTPEHHETO CropaHusi, IMapoBas TypOuHa, OBITOBOM
XOJIOUIIbHUK, KOHJUIIMOHEP, TEXHOJIOTMU TMOJTYYEHHUSI COBPEMEHHBIX
MarepuaioB, B TOM YHCI€ HAHOMATEpPHUAIOB, W HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3aIlUTa, 3a3eMJICHHE D3JIEKTPONpPHOOpPOB, KCEPOKC,
CTpYHHBIH OPUHTED, AJIEKTPOHArpeBaTEeIbHbIC pUOOPBHI,
AIIEKTPOOCBETUTEIILHBIE MPUOOPHI, FraTbBaHUKA.

11 KJIACC

Pa3znen 4. DiekTpoauHAMUKA

Tema 3. Macnummnoe none. IneKmpomMacHUMHAA UHOYKUUS

ITocTostHHBIE MarHuThl. B3anMoneicTBUE NOCTOSHHBIX MarHHUTOB.
MaruntHoe mone. Bekrop  marmuTtHOM < mHAyKnmu.  [IpuHIMn
CyIEpPIO3UINA MAarHUTHBIX MOJIEH. JIMHMM MarHUTHOM WHAYKIHH.
KapTrHa nMHUI MarHUTHOW MHIYKIMU TOJIS IOCTOSIHHBIX MarHUTOB.

MarsauTtHo€e 1oJie IPOBOJHUKA ¢ TOKOM. KapTuHa JIMHUN MHAYKLINN
MarHuTHOTO TOJIA JUIMHHOTO NPSIMOTO MPOBOJHUKA M 3aMKHYTOIO
KOJIBLICBOTO ITPOBOAHMKA, KaTymKh ¢ TOokoM. OmnbelT Opcrena.
B3anmonenicTBre MPOBOAHUKOB C TOKOM.

Cuna Amriiepa, €€ MOZyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MOyJIb U HanpasiieHUE. J[BI)KEHHE 3apsSKEHHOU
YacTULIBI B OJJHOPOJHOM MarHUTHOM nojie. Paborta cuibl JlopeHua.

SIBneHne aneKTpoMarHuTHOM HHAYKIMU. [[OTOK BEKTOpa MArHUTHOM
UHIYKUHWU. DNeKTpOABMKYILAS cuia VHIYKIHH. 3aKkoH
3JICKTPOMArHuTHOM MHAYyKIuu Papanes.

BuxpeBoe nanekTpuyeckoe moJie.  DJIEKTPOABUXKYIIAs  CHIIA
WHIYKUIMW B MPOBOJHMKE, JBHXKYIIEMCS MOCTYyHaTEebHO B OJHOPOJIHOM
MAarHUTHOM IIOJI€E.

[Ipasuo Jlenua.

NHOyKTUBHOCTh. fIBIEHME CaMOMHAYKLMH. OJIEKTPOABUKYILAS
CuJia CAMOMHIYKLUH.

DHeprusi MarHUTHOT'O IOJIS1 KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue  yCTpOWCTBA M NPAKTHUYECKOE  IPUMEHEHUE:

MTOCTOSTHHBIE MAarHuThl, 3JICKTPOMAarHHUTHhI, 3JIEKTPOJBUTATEIb,
YCKOPHUTENM 3JIEMEHTAPHBIX YaCTUIl, UHAYKIIUOHHAS T1€Yb.
Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOI'O ITy4YKa MArHUTHBIM ITOJIEM.

JInHMM MHIYKIIUY MarHWTHOTO TTOJIS.

B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SBNeHHE 3JIEKTPOMATrHUTHOW UHAYKIHUU.

IIpasuio Jlenua.

3aBUCHUMOCTB JIEKTPOABUKYIIEH CUIIbI HHIYKIUU OT CKOPOCTH
M3MEHEHMS] MarHUTHOI'O IIOTOKA.

SIBneHne cCaMOMHAYKIUU.



Vuenuueckuii sxcnepumenm, n1abopamopmvie padbomul

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

Hccenenopanne neMCTBUSI IOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.
Uccnenosanue siBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

Pa3znesn 5. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbsle KOJ1eO0anus

Konebarenbnas cucrema. CBOOOIHBIE MEXaHUYECKHE KOJICOAHHUS.
'apmonnyeckue konebanus. Ilepumon, yactora, aMmIuuTyaa u (¢asa
koneOanui. I[IpykuHHBIM MaaATHHUK. MaremMaTUuuyecKuid  MasTHUK.
VYpaBHeHne rapMoHUYecKnx KojeOanuii. [lpeBparienue sHepruu mpu
TapMOHHYECKUX KOJICOaHUSIX.

KonebGarenbupit  koHTYp.  CBOOOAHBIE  3JIEKTPOMArHUTHbBIC
KoJeOaHusl B HJICATILHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHUS MEXIY
MEXaHUYECKUMU U  DJIEKTPOMArHUTHbIMU KoJjebanusimu. Ddopmyina
TomcoHa. 3aKOH COXpaHEHHWS SHEPruu B HUACAIBHOM KOJeOaTeIbHOM

KOHTYpE.
[IpencraBnenre o 3aryxaromMx KojeOaHUsX. BbIHYXIEHHBIE
MEXaHUYECKUE KoJie0aHusl. Pe3onanc. BriHyX1€HHBIE

AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

ITepemennsiil Tok. CUHYCOMIAIBHBIN ITEPEMEHHBIM TOK. MOITHOCTH
IIEPEMEHHOI0 TOKAa. AMIUIMTYTHOE U JIEUCTBYIOIIEE 3HAYCHUE CHUJIBI TOKA
Y HaIpsHKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mnepenaya U MOTpediieHUE
ANEKTPUYECKON DHEPTUM. DKOJOTMYECKHE PHUCKH NPU IPOU3BOJCTBE
anekTpodHepruu. KynpTypa  MCNONB30BaHUsA — DJIEKTPOSHEPTMH B
ITOBCEHEBHOM KU3HHU.

TexHuueckne  yCTpOMCTBA UM NPAKTUYECKOE  IIPUMEHECHHE:
JNEKTPUYECKUN  3BOHOK, TE€HEPATOp MEPEMEHHOIO0 TOKAa, JIMHUHU
BHGK”IEOHGPCI[a‘I.

eMoHcmpayuu

HccnenoBanue napameTpoB KoJieOaTeIbHOW CUCTEMBI (TIPYKUHHBIH
WM MAaTEMATUYECKU MAsITHUK).

Habnronenue 3aryxaromux KojieOaHuil.

HccnegoBanue CBOMCTB BBIHYKIECHHBIX KOJIEOAHUM.

Habmronenue pezonanca.

CB0OOIHBIE AEKTPOMArHUTHBIE KOJICOAHUSI.

OcmmnorpaMMbl (3aBUCMMOCTH CHJIBI TOKa M HAIPSHKEHUST OT
BPEMEHM ) AJIs1 DJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc 1mpu  1NOCHENOBATENBHOM  COECIMHEHUM  PE3UCTOPA,
KaTyUIKW UHIYKTUBHOCTH M KOHJEHCATOpa.

Mogens TMHUY dIEKTponepEaadH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabonul

WccnenoBanne 3aBUCHMOCTH TEpUOAa MaJbIX KOJeOaHM Tpy3a Ha
HUTH OT JJIMHBI HUTU U MAaccChl rpy3a.

HccenenoBanue nepeMEeHHOro TOKa B LEMU U3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHIEHCATOPa, KATyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmpoMacHUMHbLE GOTIHbL

MexaHnueckue BOJHBI, YCIOBHS pacnpoctpaHenus. [lepuon.
CkopocTe pacnpocTpaHeHuss M JUiMHa BoOJdHbL.  llomepeunsle U



POJI0JIbHBIE BOJHBL. THTEppepeHiys u nudpakims MeXxaHM4eCKUX BOJIH.
3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. Bricota Tona. TemOp
3BYyKA.

DJIEKTPOMarHuTHHIE BOJIHBI. YcnoBus W3IIyYEHUS
3JIEKTPOMArHUTHBIX BOJIH. B3aumuas opueHtauus BekropoB E, B, V B
AJEKTPOMAarHuTHOM BoJiHe. (CBOWCTBA  AJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHE, MPEJOMIICHUE, MONSpU3alus, AUPpaKius, uHTepepeHIus.
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTPOMarHuTHHIX BOJH. [I[puMeHEeHNE 3JIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IprHIMIBI pagnoCBsI3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CpeIbl.

TexHuyeckue  yCTpOWCTBA U IMPAKTUYECKOE  IPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTBI, YJIbTPa3ByKOBasl IMATHOCTUKA B TEXHUKE U
MeIULMHE, pajap, paauonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon,CBY-
MeyYb.

Jlemoncmpayuu

OOpaszoBaHue W pacnpoCTpaHEHUE MOMEPEYHBIX U MPOJO0IBHBIX
BOJIH.

Kone6mromieecs Teo Kak MCTOYHUK 3BYKA.

Hab6nronenue orpakeHus: M IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunn u qudppakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Hab6nroneHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA CAMILIATYAOM
U 4aCTOTOM KoJieOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE,
MpesioMJIeHue, Noaspu3auns, 1udpakuus, MHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpssMonuHetHOE pacnpOCTpaHEHHUE CBETA
B OJIHOpOIHOM cpene. JIyd cBeTa. ToUEUHBIN HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbl OTpaxkeHHs cBera. I[locTpoeHue
M300pakKeHHI B MIIOCKOM 3€pKalie.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUSI CBETa. AOCOIIOTHBIN
nokazarenp  npenomieHusa.  [lonmHoe — BHyTpeHHee OTpa)KE€HUE.
IIpeaenbHBIN yroul MOJHOTO BHYTPEHHETO OTPaXKCHHUSI.

Hucnepcust ceeta. CloxHbIN coctaB 6enoro cera. LIBer.

CoOuparomue U paccerparoiye JUH3bl. ToHKas nuH3a. POKycHOE
paccToslHUE MW OINTHYECKas Cuia TOHKOW JuH3BL. [locTpoeHue
n300pakeHU! B coOMparoIMX M pacceuBarolmux JuH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEIMUCHHE, JaBaEMOE JIMH3O01.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass onrtuka. UWurepdepenmuss  cBeta.  KorepeHtHble
UCTOYHUKHU. YCJIOBUS HAONIOJAEHUS MaKCUMyMOB M MHUHHMYMOB B
UHTEP(EPECHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus ceera. {udpakuronnas pemeérka. Y clIoBUCHAOTIOICHUS
[JIABHBIX MaKCHMMYMOB NpPHU MaJ€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHuueckue ycTpoicTBa U MPAKTHUECKOE MPUMEHEHHE: OUKH, JIyTIa,
doToamnmapar, MNPOSKIUOHHBIM  ammapaT, MHKPOCKOM, TEeJIECKOII,
BOJIOKOHHASI OTITHKA, TU(PAKIIMOHHAS PEIIETKA, TIOJISIPOH/I.

Jlemoncmpayuu

[IpsiMmonuHeHOE pacpoCTpaHEeHUEe, OTPAXKEHUE U MPEIOMIICHUE
cBera. OnTuyeckue NpuooOpkI.

[TonHOE BHYTpEeHHEE OTpakeHre. Moellb CBETOBO/IA.

HccnenoBanue cBOMCTB U300paKEHUI B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKoTa.

Habmronenue natepdepeHnm cpera.

Habmronenue nudpakiuu ceera.

Hab6nronenue nucnepcuu cBeTa.

[Tomyyenue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyyenue ciekTpa ¢ MOMOINIbIO AUGPAKIUOHHON PEIIETKY.

Hab6nronenue nossipusaiu cBeTa.

Vuenuueckuii sxcnepumenm, n1abopamopmvie pabomul

N3mepenne mokaszatens IpeIoMICHHUS CTEKIIa.

HccnenoBanue cBOMCTB N300paKEHUI B JIMH3AX.

Habnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI cllenNAIbLHON TEOPUH OTHOCUTEJIHLHOCTH
I'pannupl MpUMEHUMOCTH Kiaccuueckor wmexaHuku. [locTynarsl
CIIELIMAJIbBHOW TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJIS
CKOPOCTH CBETa B BAKyyM€, IPUHIIUI OTHOCUTEIIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U
COKpAILICHUE JIJIMHBI.
DHeprust 1 UMIYJIbC PENATUBUCTCKON YaCTUIIBI.
CBsi3b MacChl C YHEPTUEN U UMITYJIHCOM PEIATUBUCTCKON YaCTHIIBI.
DHeprus moKosl.

Pasznen 7. KBantoBasi pusuka

Tema 1. Inemenmul Keanmoeoii OnmuKu

®otonsl. opmyna [Inanka cBa3u dHEPTUU POTOHA C €TO YACTOTOM.
DHeprusi ¥ UMIyJbC (HOTOHA.

OTtkpeiTre u uccnegopanue Goroaddexra. Onwitel A. I'. CToserosa.
3akonbl (QoTodddexra. YpaBHeHue OuHmTeHHa I PoTtodrddekTa.
«KpacHas rpanuia» pororpdexra.

JlaBnenue cBera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHHueckne  yCTpOWCTBA W IPAKTHUYECKOE  IPUMEHEHHUE:
doTo3EeMEHT, POTOAATUHK, COTHEUHAs OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeTHETO (hoTodddekra.

Ceertoauon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuro o -
yactull. [Inanerapnas moxens aroma. Iloctynatel bopa. M3nyuenue u
noTJIoNeHne (POTOHOB MPHU MEPEX0/Ie aTOMa C OJJHOTO YPOBHS YHEPTUU HA
npyroii. Bunbl criektpoB. CIIEKTp YpOBHEW SHEpTrUU aToMa BOJIOPO/Ia.



BonnoBeie cBolicTBa yactull. Bonubl ne bpoina. KopmyckymnsipHo-
BOJIHOBOM JyaJIU3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  IPUMEHEHHE:
CHEKTPaJIbHBIM aHau3 (CIEKTPOCKOMN ), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopra.

Onpenenenue JIMHBI BOJHEI JIa3epa.

Habnronenune muHEHYATHIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomuol

HabOmronenue nuHEHYaTOr0 CeKTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CIOXHOCTh CTPOCHHS  spa.
OtkpeiTHe pamuoaktuBHocTH. OmnbiTel Pesepdopra mo ompenescHuro
COCTaBa paJuOaKTUBHOro m3nydeHus. ColicTBa anb(a-, 6eTa-, ramMma-
n3nydeHus. BausHue paguoakTHBHOCTH HA KUBBIE OPTaHU3MBL.

OtkpbiTHE TpOTOHA W HeWTpoHa. HyknoHHas Mopens sapa
I'eiizenbepra—Banenko. 3apsan sapa. MaccoBoe unciio sjapa. Mzoromnsl.

Anbg)a-pacnaﬂ. OJIEKTPOHHBIM U TO3UTPOHHBIA OeTa-pacma.
['amMma-usnydenue. 3akOH paIMOAKTUBHOTO pacraja.

DOHeprus CBsi3U HYKJIOHOB B sjnpe. fAnepHbie cuibl. [JedekT Macchbl
saapa.

SnepHble peakuuu. Jlenenue u CUHTES sI€p.

Snepubiit  peaktop. Tepmosinmepuwiii cunte3. IlpobGnembr u
NEPCIEKTUBBI SIIEPHONM DHEPreTUKU. DKOJOTHUYECKUE ACIEKThI SIACPHOU
SHEPrEeTUKH.

DieMeHTapHble YacTULlbl. OTKPBITHE MIO3UTPOHA.

MeTob1 HAOJIIOACHUS U PETUCTPAIIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTallbHbIe  B3auMojehcTBus. EnuHcTBO  usnueckoi
KapTUHBI MUDPA.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHUE: TO3UMETP,
Kamepa Bunbcona, siiepHblil peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CYE€TYMK MOHUBUPYIOLINUX YACTHII.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpeKOB YacTuUll (10 TOTOBBIM (oTOrpadusim).

Pa3nes 8. Ji1ieMeHThI ACTPOHOMHHU U ACTPOPU3HKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIaiHOe U MUPOBO33PEHUECKOE
3Ha4YeHUE aCTPOHOMMUH.

Bun 3Bé3mnoro Heba. CosBesnusi, sSpKUe 3BE3/BI, IUIAHETHI, HX
BUJIMMOE JIBH)KEHUE.

ConiHeyHas cucrema.

Comnnne. ComHeuHass akTUBHOCTh. Mcrtounumk sHeprun CojHia U
3BE3/. 3BE3bI, NX OCHOBHBIE XapaKTEPUCTUKU. J[Marpamma
«CIIEKTPaIbHbIN KJacC  —  CBETUMOCTHY. 3BE31bI  TJIABHOU
MOCJIeI0BAaTEILHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTB» ISl 3BE3N
[JIaBHOM  MOCJENOBATEIbHOCTU.  BHYTpeHHee  CTpoeHue  3BE3L.
CoBpemeHHbIe TIPEACTABICHHS O MPOUCXO0XKACHUHU 1 3BoJtoIMK CoJIHIIA U
3BE31. DTanbl >KM3HU 3BE3 .



Muneunbii Ilyte — nHama [amaktuka. IlonoxkeHue u ABUKEHHUE
Connna B lamaktuke. Tunbl ramakTuk. PaavoranakTUKH W KBa3apsbl.
UEpHbie IBIPHI B siAPAX TalaKTUK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa606mna. PazOeranue
ranakTuk. Teopust bonbioro B3psiBa. PennkToBOE M3MyUYeHNE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménupie mpo6ieMbl aCTPOHOMHUH.

Yuenuuecxue nabarooenus

HaGnrogeHuss HEBOOPYXEHHBIM  TJIa30M € UCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKEHUM I ONpeAesieHUs MOJO0KEeHUsSI HEOECHBIX
00OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHble co3Be3aus (CeBepHOro
MTOTYLIAPUS U IPKUE 3BE3IBL.

HabGnronenus B Teneckon Jlynsl, mianet, Mieanoro [TyTu.

O0600marniee nOBTOpeHUe

Ponb pu3uku u acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHOM U 3TUYECKOM chepax NesTeNbHOCTH YeJI0BEKa, pOJib U MECTO
(GU3UKKM U aCTPOHOMHHM B COBPEMEHHON HAy4YHOW KapTHHE MHUpPa, POJIb
(u3nueckoil Teopur B (POPMUPOBAHUM NPEICTABICHUNA O (PU3MUECKOU
KapTUHE MHUpa, MecTO (U3UMYECKOW KapTUHBI Mupa B OOIIEeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHNUN O IPUPOJIE.

MeknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0Oa3oBoro ypoBHa B 11 kiacce
OCYILECTBIISIETCA C YYETOM COACPIKATEIBHBIX MEXKIIPEIMETHBIX CBA3EH C
KypcaMH MaT€MaTUKH, OMOJIOTHUHU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemnvie nonsamusl, CBA3aHHBIE C W3YYEHUEM METOJOB
HAyYHOTO TO3HAHUA: SBJICHHE, HAay4YHbIA (DaKT, Turnoresa, (usndeckas
BEJIMYMHA, 3aKOH, TeOpHUsi, HAOIO/IEHNE, YKCIIEPUMEHT, MOJICIIUPOBAHUE,
MOJIEb, U3MEPEHHUE.

Mamemamuxa: peleHue CHUCTEMBI ypaBHEHHUI,
TPUTOHOMETPUUYECKHE (DYHKIIMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHIEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI U UX MPOCKLIMHU HA
OCHM KOOPAMHAT, CJIO)KEHUE BEKTOPOB, NPOU3BOAHBIE JJIEMEHTAPHBIX
(GyHKUMNA, TpU3HAKH TOAO0OMS TPEYTrOJbHUKOB, ONMPEIEICHHUE IJIOMIAan
IJIOCKUX QUTYyp U 00BbEMA TElL.

buonocua:  >nekTpuyeckue  ABICHUA B JKMBOW  IIPUPOJIE,
KojeOaTeNbHbIe JBIKEHUS B KUBOW TMPHUPOJIE, ONTUYECKUE SIBICHUS B
YKUBOM NIPUPOAE, ACUCTBUEC PAIUAIIMU HA )KUBbIC OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa
TBEPABIX TEJN, MEXaHW3Mbl OOpPA30BAHMSI KPUCTAJUIMUECKOW PEIIETKH,
CIIEKTPAJIbHBIN aHaJIN3.

l'eoepagus: marHUTHBIC TIOJIIOCA 3E€MJTH, 3aJIE)KU MAarHUTHBIX Py,
(doTOCHEMKA 36eMHOM OBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUM.

Texnonozus: TMHAN DIIEKTPOIIEPENAY, TEHEPATOP MEPEMEHHOTOTOKA,
ANEKTPOABUTATENb, WHAYKUHUOHHAS TM€4Yb, pajap, pPaauonpUEMHUK,
TEIeBU30p, aHTeHHa, TenedoH, CBYU-meub, TPOEKITMOHHBIN armmapar,
BOJIOKOHHAsI ONTHKA, COJIHEYHAas Oarapes.



INNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
HO ®SU3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA30OBAHUA

OcBoenne ydeOHOro mpeamera «Du3mKa» Ha YpPOBHE CpPEIHETrO
obmero oOpa3oBaHus (0a30BBIi  ypOBEHb) JOKHO OOECIICUHTH
JTOCTIDKEHUE CIEAYIOMINX JTUIYHOCTHBIX, METAMPEAMETHBIX U MPEMETHBIX
00pa30oBaTENbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHMS yueOHOro npenmera «dDuzuka»
JOJDKHBl ~ OTPakKaTh TOTOBHOCTh M CHOCOOHOCTh  OOYYaromIMXCs
PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEHN MO3ULIUEN JIMYHOCTH,
CUCTEMOW  I[IEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHU I, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTAMPOCCUHUCKOTO
00111eCTBa, PACIIUPEHUE KXU3HEHHOTO OMbITA W OMNbITA JACATEIBHOCTH B
MpOLIECCE  peANM3allMM  OCHOBHBIX  HANpPAaBICHUW BOCIHUTATEILHOU
NEATEJIbHOCTH, B TOM YHCJIC B YACTHU:

1) rpaaaHCcKOro BOCIIMTAHUSI:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TO3UIMU OOyYaromierocs Kak
AKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPAAUIIMOHHBIX OOIICYEIIOBEUECKUX T'YMAHUCTUUECKUX U
JTEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [IEATEIIBHOCTh B HHTEpecax
TPaXJAHCKOTO  OOIleCTBa, YydyacTBOBaTh B  CaMOYMPABICHUH B
00pa3oBaTenbHON OpraHu3aluy;

YMEHHE B3aMMOJICICTBOBATh C COIMAJbHBIMA HWHCTUTYTaMH B
COOTBETCTBUM C MX QYHKIUSIMH ¥ HA3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2)IaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKON TPAKIAHCKOH HISHTHUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE  OTHOIIEHHWE K TOCYJAapCTBEHHBIM  CHUMBOJIAM,
JOCTUKEHUSM POCCUUCKUX YUEHBIX B 001aCTH (DU3UKHU U TEXHUKU,

3)1yXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

c(OPMHUPOBAHHOCT,  HPABCTBEHHOTO  CO3HAHHUSA, ATHYECKOTO
MOBEJICHUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYallUI0 WU TMPUHUMATH OCO3HAHHBIE
pelIeHust, OpUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI UIIEHHOCTH,
B TOM YHCJIE B JAEATEILHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4)3CcTEeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIECHHE K MHpPY, BKIIOYAs 3CTETHKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKOI HAYKE;

5)Tpya10BOr0 BOCIIMTAHUA:

UHTEpeC K pa3nuuHbIM chepam mpodheCcCHOHAIBHOU JeATeTbHOCTH,
B TOM 4YHUCJIE CBSI3aHHBIM C (DU3UKOM W TEXHUKOH, YMEHHE COBEpIlIATh
OCO3HaHHBIN BEIOOP Oyaytiel mpodecCuu U peain30BbIBATH COOCTBEHHBIC
KU3HEHHBIE TUIaHbI;



TOTOBHOCThH M CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOpPa30BaHUIO B
o0nacTu (PU3UKHU Ha MPOTHKEHUH BCEH KU3HU;

6)3K0JI0OrH4ecKOro BOCIIMTAHUS:

cOPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYJNbTYpbl,  OCO3HAHHE
IJ1I00aJIbHOTO XapaKTepa SKOJOTUYECKUX MPOOIIEM;

IJIAHUPOBAHUE M OCYIIECTBJICHUE JIEUCTBUN B OKPYKAIOLIEH Cpelie
Ha OCHOBE 3HaHUS LEJEH YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacuIMpeHue OIbITa NEeSTENbHOCTH JKOJIOTMYECKOU
HaIpPaBJICHHOCTH HA OCHOBE UMEIONINXCS 3HAaHUM Mo (Ppu3ukKe;

7)IeHHOCTH HAYYHOT0 O3HAHUSI:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NUECKON HAYKH;

OCO3HAaHUE LEHHOCTH HAay4YHOW JESITEIIbHOCTH, T'OTOBHOCTH B
mpolecce  M3y4eHUuss  (U3MKM  OCYIIECTBIIATH  IPOEKTHYIO U
UCCIIEI0BATEIBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE JeiiCTBHS
ba3oBble JJornueckue 1eHCTBHUA:

CaMOCTOSTENIbHO ()OPMYJIUPOBATh U aKTyaJIM3UPOBATH TPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEACTATh LEIU JACATEIBHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTECPUU
X TOCTHKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MMPOTUBOPEYHS B PACCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;

pazpabaThiBaTh IUIaH pEIICHUs MPOOJEeMbl C YYETOM aHaIu3a
MMEIOIIMXCS MaTepUaAIbHBIX U HEMaTEepUAJIbHBIX PECYPCOB;

BHOCHUThH KOPPEKTHUBBI B JAEATEILHOCTb, OIICHUBATH COOTBETCTBUE
PEe3yJIbTAaTOB IIEJISIM, OLICHUBATh PUCKH MOCJEACTBUM IEITEIHHOCTH;

KOOPJAMHUPOBATh U BBITIOJHATH PadOTY B YCIOBHSAX PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TPU PEUICHUH KHU3HEHHBIX
poOJIEM.

a30BbIe HCCJIEN0BATEIbLCKHE JeHCTBHS .

BJIaJICTh HAYYHOW TEPMHUHOJIOTUEH, KIIOYEBBIMH TOHITUSIMHU W
MeToIaMH (PU3NYECKON HAYKHU;

BJIAJETh HaBBIKAMU Y4eOHO-UCCIEAOBATEILCKOM W TPOCKTHOMN
NEeATeIbBHOCTU B 00JIaCTH (PU3MKU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB peIIeHus 3agad (HU3UYECKoro
coAepKaHusl, IPUMEHEHUIO PA3JIMYHBIX METOAO0B MTO3HAHMUS;

BJIAJICTh BUAMU JIESITEILHOCTH MO MOJTYYECHHIO HOBOTO 3HAHUS, €T0
MHTEpIIpETalluy, IPEOOpa30BaHUI0 M MPUMEHCHHUIO B  Pa3JIMUHBIX
y4EOHBIX CUTYaIlUsX, B TOM YHCJIE MPU CO3/IaHUM yYEOHBIX MPOEKTOB B
005acT! PU3HKY;

BBIABJISITh TPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJlH3UpPOBATH
3a/1a4y, BBIJBUTaTh TUIOTE3y €€ PEUICHUs, HaXOJIUTh apTryMEHTHI IS
JI0OKa3aTeIbCTBa CBOUX YTBEPKJICHMM, 3a/1aBaTh MapamMeTpbl U KPUTCPUH
pelieHus;



aHaJIM3UPOBATh MOJYUYCHHBIE B XOJE PEIICHUS 3aJlauyd pe3yJIbTaThl,
KPUTUYECKU OLICHUBATHh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHUE
B HOBBIX yCJIOBUSIX;

CTaBUTb | dbopmMyIHpOBaThH cOOCTBEHHBIE  3aJa4u B
o0pa3oBaTeIbHON AEATEILHOCTH, B TOM YHUCJIE IPU U3yYCHUN (PU3HKU;

JaBaTh OIEHKY HOBBIM CHTYalldsM, OICGHUBATh MPHOOPETEHHBIN
OITBIT;

yMEeThb TEPEHOCUTh 3HAHUA 10 (U3UKE B MPAKTUUYECKYIO 00JacTh
YKU3HEICATEILHOCTH,

yMETh MHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIacCTei;

BBIJIBUTATh HOBBIE UJICU, TIPE/IJIaraTh OPUTHHAIBHBIE MOAXO/IbI U
pelieHus;

CTaBUTh MPOOJIEMBI W 3a7a4d, OMYCKAIOIUe albTePHATHUBHBIC
pelieHus.

Pabora ¢ undgopmanmei:

BJIAJ€Th HaBBIKAMU TIONyYeHHs HHGOpMaAIUU  (PU3UUECKOTO
COJCp)KaHUS U3 HUCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO
OCYILIECTBJIATh TOUCK, aHal3, CHUCTEMATU3alUI0 W HWHTEPIPETAIUIO
nH(pOpMaIuU pa3IUYHbIX BUAOB U (OPM MPE/ICTABICHUS;

OIICHUBATh JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh CpeJCcTBA MH(MDOPMAIIMOHHBIX U KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B  PEUICHHWM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 3aJlad C COOJIOJICHHEM TpeOOBaHUN HSPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHUEHBI, PEeCypcOCOEpPEKEHUs, IMPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHOU 0€301MacHOCTH;

co3/laBaTh TEKCTHl (PU3MYECKOTO COJACPKAHUS B  Pa3ITHMYHBIX
dbopmaTax ¢ y4y€ToM Ha3zHayeHUs] MH(OpPMAlMM U LEJIICBOW ayJaUTOPHU,
BBIOMpasi ONTUMANIbHYIO ()OpPMY MPEJCTABIICHUS U BU3yaTN3allUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1CHCTBHSA:

OCYLIECTBJISATh OOIIEHHE HAa YpOKax (U3MKKM U BO BHEYPOUHOH
NEeATEIIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTyallMil U CMAr4athb
KOH(DJIUKTBI;

pa3sBEPHYTO M JIOTUYHO M3JaraTb CBOK TOYKY 3pEHUA C
UCIIOJIb30BAHUEM SA3BIKOBBIX CPEICTB;

IIOHUMAThb W  HUCIOJIB30BATh IPEUMYIIECTBA KOMAHIHOU U
WHJUBUTyaJIbHON PaboTHI;

BBIOMPATh TEMATHUKY M METOJbl COBMECTHBIX ACHCTBUH C y4ETOM
00IIIMX UHTEPECOB U BO3MOKHOCTEN KaXKJI0TO WIeHA KOJUIEKTUBA;

IIPUHAMATh LIEJIM COBMECTHOU JESATEIbHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBHUA MO €€ JOCTHKEHUIO: COCTaBJIATH IUIaH
NEUCTBUM, paclpeAesiATh POJIU C yUETOM MHEHUH YYaCTHUKOB,00CYX/1aTh
pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4E€CTBO CBOETO BKJIA1a M KA XKJA0T0 YYaCTHUKA KOMaH bl
B OOIIMI pPe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeuIaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UAEU C NTO3ULIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh  TNO3UTHBHOE  CTPATETHUYECKOE  TOBEACHUE B
Pa3IMYHBIX CUTyalUsiX, MPOSBISATH TBOPUYECTBO M BOOOpa)keHUE, OBITH
VHULAATHBHBIM.



PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBLHYIO NESITEILHOCTh B
obnactu (PU3MKKM M ACTPOHOMHUHU, BBIABIATH MPOOJIEMBI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO  COCTAaBIISAITh IJIAaH PEIICHUSI pPacuy€THBIX U
KaueCTBCHHBIX 3a71a4, TIJIaH BBIMTOTHEHUS MPAKTUICCKON paboThl CydETOM
UMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHUMH;

JABAaTh OLICHKY HOBBIM CUTYallUsM;

paclIMpsaTh pPaMKd Y4YeOHOro TpeIMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUM;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO OSPYIAUIIMA B
obnmactu (PU3MKH, TOCTOSIHHO IIOBBIIIATH CBOM 00pa3oBaTeNbHBIN U
KYJbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SJMOIMOHAIbHBIN UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTyallUsiM, BHOCHUTh KOPPEKTHBBHI B
NEeATEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB IEIISIM;

BJQJICTh HAaBBIKAMU I[1O3HABATEIBHOM pPEQIICKCUH KaK OCO3HAHUS
COBEPIIAEMBIX JICCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAaHMIA;

MCTIOJB30BaTh MPUEMBI peIeKCUM ISl OIEHKU CUTyalluH, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10
UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U @pTYMEHTBI IPYTUX IIPU aHATIU3€ PE3YIbTATOB
NeATEIIbHOCTH;

OpUHUMATh ce0s, MOHWMAas CBOM HEJOCTAaTKM W JOCTOWHCTBA,

IPUHUMATh MOTHBBI U apTYMEHTBI APYTUX IPU aHAINA3E
PEe3yJIbTaTOB JIESITEIHLHOCTH;

MPU3HABaTh CBOE MPABO U MPABO IPYTHX HA OUITUOKH.

B nmnpouecce MOCTWXKEHHS JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS
nporpaMmbl o (U3UKE JJIsI YPOBHS CcpeaHero oOiiero oOpa3oBaHUs y
oOydJarommxcsi ~ COBEPIICHCTBYETCSI ~ OMOIMOHAIBHBIA  MHTEIUIEKT,
pearnoiararmii copMUpPOBaAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE
AMOIMOHAJILHOE COCTOSIHUE, BUJIETh HAMPABJICHUSI Pa3BUTHSI COOCTBEHHOM
AMOIIMOHANILHOM c(ephl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpOBaHUs, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIOCOOHOCTH
aJanTHPOBATHCS K IMOIIMOHATIBHBIM U3MEHEHHSIM U MPOSBISATh THOKOCTD,
OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIFOYAIOIIECH CTPEMIICHHE K IOCTUKEHUIO
UelM W ycnexy, ONTUMH3M, WHHUIIMATUBHOCTb, YMEHHUE JECTBOBATh
HUCXOJSI U3 CBOMX BO3MOKHOCTEH;



OMMATHH, BKJIIOYAMOIIECH CIIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE
COCTOSIHHE JIPYyTUX, YYUTHIBATh €ro TMPH OCYIIECTBICHUU OOIICHNUS,
CITOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIONIUX CIIOCOOHOCTH BHICTPAaUBAThH
OTHONICHUSI C JAPYTUMHU JIIOJBbMHU, 3a00THUTHCS, MPOSIBISATH HWHTEPEC M
paspemiaTh KOHGIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJacce mpeaMeTHBIC pe3yibTaThl Ha
0a30BOM YPOBHE JOJIKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y O0YUaIOIIHUXCS
YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax poJib U MeCcTo (U3UKH B
dbopMUpPOBAaHUU COBPEMEHHOM HAy4YyHON KapTUHBI MUpPa, B Pa3BUTUU
COBPEMEHHOW TEXHUKM W TEXHOJOTHM, B MPAKTUUECKOW AECATEIBHOCTHU
JIIOJICH;

YUYUTHIBATh TPAHUIBI TNPUMEHEHUS HW3YUYEHHBIX (PU3UUYECKHUX
MOJieJel: MarepualibHas TOuyKa, WHEpLHalbHAs CHUCTeMa OTCUETa,
aOCOJIOTHO TBEPJOE TENO, UACANbHBIA Ta3, MOJEIN CTPOCHHS Ta30B,
KUIKOCTEM W TBEPABIX TEJ, TOYCYHBIA SJIEKTPUYECKUN 3apsa IpHU
penieHn (pU3NYeCcKuX 3a/1ay;

pacro3HaBath (PU3UYECKUE SBJICHUS (ITPOIIECCHI) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOU TEOPUH
CTPOCHHMSI  BEIIECTBA U DJEKTPOJMHAMHUKH:  PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE TBM)KEHUE, CBOOOIHOE TAJICHUE Tel,
JBKEHUE MO0 OKPYXKHOCTH, MHEPIUS, B3auMojeiicTBue Tei, nuddysus,
OpOYHOBCKOE JBMIKEHHE, CTPOCHHME O KUAKOCTEH U TBEPABIX TeT,
M3MEHEHHuEe 00bEMa Tel NpH HarpeBaHuM (OXJIaXIECHHUH), TEIJIOBOE
paBHOBECHE, HCIIAPEHUE, KOHJICHCAlUs, IUIaBJIEHUE, KpUCTAILIU3alus,
KHUIIEHUE, BJIAXXHOCTh BO3AYyXa, IOBBIIICHHE JABJICHUS Tra3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXIY MapameTpaMu COCTOSHUSA
ra3a B M30Ipolieccax, JIEKTpU3aIs TeJ, B3aUMOICUCTBUE 3apsI0B;

OMUCBHIBATh MEXAHUYECKOE JBWXKCHHUE, HCIONb3ysd (Pu3nueckue
BEJIMYMHBI: KOOpJAHWHATa, IMyTh, NEPEMEIIECHHE, CKOPOCTh, YCKOPEHHUE,
Macca Teja, CUiia, UMITYJIbC Tella, KHHETUYeCKasi YHEPrusl, NOTEHIUAIbHAS
SHEprusi, MexaHuueckas paboTa, MeXaHUYECKas MOIIHOCTh; TIPH
OMMUCAaHUU TPABUIBLHO TPAKTOBATh (PUBMUECKUM CMBICT HUCIOIb3YEMbIX
BEIMYMH, HX OOO3HAUYECHHUS W CIUHUIIBI, HaXOAUTh (OPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMYHUHY C APYTHMHUBEIUINHAMUY;

ONUCHIBATh M3YYEHHBIE TEIJIOBbIE CBOMCTBA TE1 U TEILIOBBIC
SBJICHUS, HWCIOJB3Ys  (U3MYECKUE  BEJIMYMHBI:  JIaBJICHUE Tasa,
TeMIepaTypa, CpeHssi KUHETHYECKAsT SHEPIUsl XaOTUYECKOTO JIBUKCHUS
MOJIEKYJ, CpPEIHEKBAaJApaTHUYHAsI CKOPOCTb MOJIEKYJ,  KOJUYECTBO
TEIJIOTHI, BHYTPEHHSSI dHEprusi, padboTa raza, Kodh(UIIMEHT MOJE3HOTO
JNENUCTBUSl TEIJIOBOTO JIBUTATEJIsI; MPU OMUCAHWU MPABUIBHO TPAKTOBAaTh
(GU3UYECKUIT CMBICT HCMOJb3yeMbIX BEJIMYMH, HMX OOO3HAYEHUS W
€MHUILIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYI (U3UYECKYIO
BEJIMYMHY C APYTUMU BEJIMYUHAM;



OTMCBHIBATh HW3YUYCHHBIC JJICKTPUYECKHE CBOMCTBAa BelIeCTBa U
AIEKTPUYECKHUE SBJICHUS (IIPOIIECCHI), UCTIONIB3Ys (PU3HUUECCKUE BETUIHHBIL:
ANEKTPUUYECKUN 3apsjl, DJIEKTPUUYECKOE TII0JIe, HAMNPsHKEHHOCTH IMOJH,
MOTEHIIMAJI, PAa3HOCTh TOTCHIIMAJIOB; TPH OIKWCAHUH IPABUIBHO
TPaKTOBaTh PU3HMUECKUM CMBICIT UCTIOJIb3YEMbIX BEJTUUNH, MXO0003HAUCHHS
¥ CIMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEIIMYNHY C JPYTUMU BEITMYNHAMY;

aHaJM3UpOBaTh (U3UYECKUE TPOLECChl W SBICHHS, HCIOJIb3YS
dbu3uYecKre 3aKOHBI U MIPUHITUIIBI: 3aKOH BCEMHUPHOTO Tsrotenus, I, I u
IIT 3akonbsl HprOTOHA, 3aKOH COXpPaHEHHUSI MEXAHUYECKOW SHEPTUHU, 3aKOH
COXPAHCHMSI HMMIIyJIbCa, TPUHLMII CYNCPHO3HIMH  CHJI, PHUHIMII
paBHOINpABUSI  MHEPUUAIBHBIX  CUCTEM  OTCYETa,  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpeaHel KUHETHYECKOM OHHEPrMH TEIUIOBOTO JIBMXKCHHUS MOJEKYJT C
a0COJIIOTHOM TeMIepaTypoil, TMEpBbIH 3aKOH TEPMOJWHAMHUKH, 3aKOH
COXpaHEHMS AIEKTPUUECKOT0 3apsia, 3akoH KyioHa, nmpu 3ToM pa3inudarh
CJIOBECHYIO0 (DOPMYJIIMPOBKY 3aKOHA, €r0 MaTe€MaTUYECKOE BBIpaKEHUE U
yC0BUS (TpaHMITI, 00IACTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPHHIUIIBI JASHCTBHUS MAIlIUH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pasziuyaTh yCJIOBUS HUX 0€30MacHOro
HCIIOJB30BaHUs B IOBCEAHEBHOM KU3HU,

BBITIOJTHATD AKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3MUECKUX SBICHUMN
U TIPOIIECCOB C MCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX U3MEPEHUM, TIPH
3TOM  (QopMynHpoBaTh NpoOiemy/3afady M TUIOTE3y Y4YEOHOro
AKCIEPUMEHTA, COOMpPaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000PY/I0BaHUS,
MIPOBOJIUTH OTBIT U (HOPMYJIHUPOBATH BHIBOIBI;

OCYIIIECTBJIATh TPSMBIC U KOCBEHHBIC HW3MEpPEHUS (PU3HMUICCKUX
BEJIMYMH, TPH STOM BBIOMpATh ONTHMAIBHBIM CIOCO0 H3MEPECHHS H
HCTIOJIb30BaTh U3BECTHBIE METO/IbI OLICHKU MOTPEITHOCTEN N3MEPEHUIA;

HCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIMYMHAMU C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHHUM, IMPHU 3TOM KOHCTPYHPOBATh
yCTAHOBKY, (UKCHpOBaTh pe3yJbTaThl IOJIYYCHHOM 3aBUCHUMOCTH
(bU3UYECKNX BEJMYMH B BUJIE TAOJIUIl U TpadUKOB, JEJIaTh BBIBOABI IO
pe3yJibTaTaMm UCCJE0BaAHUS;

coOnoaTh MmpaBwia O€30MaCHOr0 TpyAa MpH  NPOBEIECHUU
UCCJIEIOBaHUM B  paMKax yd4eOHOTO  DKCIIEpUMEHTa, Yy4eOHO-
UCCIICIOBATEILCKOM M TPOCKTHOM JESATSIBHOCTH C HCIOJb30BAaHUEM
M3MCPHTEIBHBIX YCTPONCTB U 1a00PaTOPHOTO 000PYA0BaHNS;

peuiaTh pacuéTHbIE 3a7a4M C SIBHO 3aJJaHHON (PU3HUECKON MOJIENBIO,
UCTIONB3YS (pr3nYecKre 3aKOHbI U MPUHIIUIIBI, Ha OCHOBE aHAJIN3a yCIIOBUS
3aJ1auu BHIOUPATh (PU3UUECKYIO MOJIeJIb, BBIICIISITH (hU3UYSCKIUE BETMIHHBI
u (QopMyIbl, HEOOXOAUMBIC M €€ PEIICHHs, TMPOBOAUTH PACUETHI H
OIICHUBATh PEATHHOCTH MOJYYEHHOI'O 3HAUCHUS (PU3NUECKON BEIMUUHBIL;

pemiath  Ka4eCTBEHHbIC  3a7ayd:  BBICTpauBaTh  JIOTUYECKU
HEMIPOTUBOPEUYMBYIO IIETIOUKY PACCYKICHHM C OMOPON HAa W3yYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SBICHUS;

UCIIOb30BaTh TMPU PEIICHUU Y4YEOHBIX 3aJad COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUM JUIsl  TOWCKa, CTPYKTYPUPOBaHHUS,
WHTEPIPETAINH U TIPEICTABICHUS YUeOHOW U HAyYHO-TIOMYJISIPHOM



UH(pOpMaIMK, MOJYYEHHON W3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJYyYaeMy0 HH(POpMaLHUIO;

MPUBOIUTH MPUMEPHI BKJIa/a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(PM3MKOB B pa3BUTHE HAYKH, 00BSICHEHUE NTPOLIECCOB OKPYIKAIOILIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTHUIL;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOMN
KU3HU JIs1 o0ecriedeHnst 6e30MacHOCTH U O0pallleHuH ¢ Mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMM, JJIsl COXPAHEHUS 3/10pPOBbs U COOIIOACHUS
HOPM 5KOJIOTUYECKOTO IOBEACHUS B OKPYXKAIOILEH CPEE;

paboTaTh B TPYIIIE C BHIIOJHEHUEM Pa3IMUHBIX COLIMAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIlMOHATIBHO PACIIPEACTSATh 00s3aHHOCTH
Y IUIAaHUPOBATH JEATEIbHOCTh B HECTAHJIAPTHBIX CUTYAIUSIX, aJ€KBAaTHO
OLICHMBATh BKJAJ KaXJOTN0O M3 YYaCTHUKOB IPYNNBbl B PpEIICHHE
paccMaTpuBaeMou poOIeMBbl.

K koniy oOyuenus B 11 kJacce mpeaMeTHbIE pe3yJbTaThl Ha
0a30BOM ypOBHE JOJKHBI OTPaXaTh CPOPMUPOBAHHOCTh Y O0YUaOIIHUXCS
YMEHUM:

JE€MOHCTPUpPOBaTh Ha MpPUMEPAX poJib M MeCTO (U3UKH B
(opMUPOBaHNN COBPEMEHHONM HAy4YHOM KapTUHBI MHUpPA, B Pa3BUTUU
COBPEMEHHOW TEXHHUKM W TEXHOJOTHM, B NMPAKTUYECKOU IEATEIBHOCTH
JOJIEH, LIEJIOCTHOCTh M €IMHCTBO (DU3NUECKON KapTHHBI MUPA;

YUUTHIBaTh TpaHMIIBl IPUMEHEHUS HW3YYEHHBIX (PU3NYECKUX
MOJICJIEN: TOYEYHBIM DJIEKTPUYECKUM 3apsA], Jyd CBETa, TOYEYHBIN
MCTOYHHK CBETA, siIEpHAas MOJIEIb aTOMa, HyKJIOHHAsI MOJIENb aTOMHOI'O
A5ipa Npy pelIeHUH (PU3NYECKUX 3a/1ay;

pacro3HaBath (PU3UYECKUE SBJICHUS (IIPOIIECCHI) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKN U KBAaHTOBOU (DM3HMKU:IJIEKTpUUECKas
IPOBOJUMOCTbB, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JAECHCTBUS
TOKa, B3aMMOJCHCTBUE MArHUTOB, D3JEKTPOMArHUTHAas HWHAYKIIMS,
JNEHUCTBUE MArHUTHOTO MOJS Ha MPOBOJHUK C TOKOM M JBHKYIIHMHUCS
3apsif, DJIGKTPOMArHUTHBIE KOJI€OAHWS U BOJHBI, MPSIMOJUHEIHOE
pacnpocTpaHEHHE CBETa, OTpPaKeHUE, NpeoMJIEHHE, HHTephEepeHLns,
nudpakuys ¥ NOJsIpU3alivs CBEeTa, AUCIEPCHsl CBETa, (DOTOINEKTPUUECKUN
abdexkt  (potodrddekT), cBeTOBOE  JaBlICHHE,  BO3HHUKHOBEHHE
JMHENYaToOro CHeKkTpa aroMa BOJOpO/A, €CTECTBEHHAs] U UCKYCCTBEHHAS
PaAMOAKTUBHOCTH;

ONHUCHIBATh HW3YYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUECKHE,
MarHuTHBIE, ONTHYECKHUE, AJIEKTPUUYECKYIO0 MPOBOAMUMOCTD pPA3IUYHbBIX
Cpel) U DIEKTPOMAarHUTHbIE SIBIEHUS  (IIPOILIECChl),  HMCMOJB3YS
(u3nyecKue BETUUUHBL: SIEKTPUUYECKUH 3apsl, CUIIa TOKA, SJICKTPUUECKOe
HaIpSDKEHUE, JJIEKTPUYECKOE CONPOTHUBIIEHHE, PA3HOCTh MOTEHLMAJIOB,
AJIEKTPOJBIIKYILAsA Cujia, paboTa TOKa, MHAYKIUSIMArHUTHOTO MOJIsl, CHIIa
Awmnepa, cuna JlopeHua, MHAYKTUBHOCTb  KaTyIIKW, OHEPIHs
ANEKTPUUECKOr0 YU MarHUTHOIO TOJIEH, MEpUO M YacToTa KojeOaHuil B
KoJe0aTeIbHOM KOHTYpE, 3apsi/i U CHJla TOKa B MPOLIECCEe TapMOHUYECKIX
AJIEKTPOMArHUTHBIX KoJeOaHud, (POKyCHOE pacCTOSIHME M ONTHYECKas
CuJjia JIMH3bI, IPU ONMKUCAHUM MPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, WX O0O3HAUYECHHMS] W E€IUHUIIbI, YKa3bIBaTh
(opMyIibl, CBA3BIBAIOIIKE AAHHYIO (DU3MUECKYIO BEIMUYMHY C APYTUMHU
BEJIMYMHAMU;



OMKCHIBATH N3YUYEHHBIE KBAHTOBBIE SIBJICHUSI U MTPOLIECCHI, UCTIONb3YS
¢u3nUecKue BEIWYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJHBI W 4YacTOTa CBETa, DHEPTUS H HUMIYJIbC (OTOHA, TEPUOJ
MoJIypacrajia, SHEPTUs CBSI3M aTOMHBIX sIIep, IPU OMKCAHUU MPABUIBHO
TPaKTOBATh (PU3UUYECKHUI CMBICI UCIIOJIb3YEMbIX BEJIMYUH, UX0003HAUCHUS
¥ ©IMHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3UUYECKYIO
BEIIMYMHY C JIPYTUMHU BEIMYUHAMH, BBIYHUCIATH 3HAYEHUE (DU3UYCCKOU
BEJIMYMHBIL;

aHAJIM3UPOBaTh (PU3UYECKHE TMPOIECChl W SIBICHUS, MCIOIb3Ys
¢uznueckue  3aKOHbl U NPUHOUIBL:  3akoH  OMa,  3aKOHBI
MOCJIEAOBATEIBLHOTO U MapajuIeIbHOTO COCAMHEHUS MPOBOJHUKOB, 3aKOH
Jlxoynsa—Jlenna,  3aKOH ~ DJIEKTPOMAarHUTHOM ~ MHIAYKLIMHM,  3aKOH
NPSIMOJIMHEWHOTO PACIpOCTPAHEHUsSI CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI MIPEJIOMJICHUS CBETa, ypaBHEHUEe DWHIITeHHa 1 hoTodddekra,
3aKOH COXpaHEHUsI HSHEPruHu, 3aKOH COXPAaHCHMSI HMIYJIbCa, 3aKOH
COXpPAaHEHMSI DJEKTPUUECKOTO 3apsija, 3aKOH COXPaHEHUS MacCOBOTO
yucia, nocryiatel bopa, 3akoH paguoakTHUBHOIO pacmnaja, Mpu STOM
pasznuyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe
BBIPKEHUE U yCIIOBUSA (TPaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OTpPENENIATh HANpaBJICHUE BEKTOPAa WHIYKIMM MArHUTHOTO TMOJIS
MIPOBOJAHUKA C TOKOM, CHJIbI AMriepa u cuiibl JIopeHia;

CTPOUTh M ONHUCHIBATH HU300pPAKEHHUE, CO3/1aBAEMOE IIJIOCKUM
3€pKajioM, TOHKOW JIMH30M;

BBITIOJIHATH SKCIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3UUECKUX SIBJICHUM
Y TIPOIIECCOB C MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUN: TIPU
3TOM  (QopMynHpoBaTh NpoOiemy/3afadyy M TUIOTE3y Y4YEOHOro
HKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYyA0BaHMS,
IPOBOJIUTH OTBIT U (POPMYITUPOBATH BHIBOIBI;

OCYILIECTBJISATh TMpPSMbIE U KOCBEHHbIC HW3MEpPEHUS (PU3UUECKUX
BEJIMYMH, TPU STOM BBIOMpATh ONTUMAIBHBIA CMOCO0 HM3MEPEHUS W
UCIIOJIb30BaTh U3BECTHBIE METObI OLIEHKHU MOTPEIIHOCTEN H3MEPEHUI;

UCCIIEN0BATh 3aBUCUMOCTH bu3nIecKux BEJINYMH c
WCTIOJBb30BAaHUEM TMPSIMBIX M3MEPEHUM: MpPU DTOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCUPOBaTh pPE3yjbTaThl MMOJYYEHHOW 3aBHUCUMOCTHU
bu3UYECKUX BEJIMYMH B BUJIE TAOJUIl U TpadUKOB, JeiaTh BBIBOJBI MO
pe3yJibTaTam UCCIEIOBAHUS;

coOmoaTh MmpaBwia O€30MacCHOTO TpyAa NpH  NPOBEICHUU
UCCIEIOBAaHMM B  paMKax  y4eOHOro  JKCIIEpUMEHTa, Yy4eOHO-
WCCJIEOBATENIBCKOM M TMPOEKTHOW JEATEIBHOCTH C MCIOJIb30BAHUEM
M3MEPUTEIILHBIX YCTPOUCTB U JaOOPaTOPHOTO 000PYIOBAHUS;

pemiaTh pacuéTHbIC 3a7a4M C SBHO 3aJJaHHON (PU3HUECKON MOJEIBIO,
UCTIONB3YS (pr3nYecKre 3aKOHbI U IPUHIIUIIBI, HA OCHOBE aHAJIN3a yCIIOBUS
3a/1a41 BEIOMPATh PU3HIECKYIO MOJIEIIb, BBIICIATH (DU3HICCKUE BENIHHBL
u (QopMyJibl, HEOOXOIUMBIC sl €€ PEIICHUs, MPOBOIUTH PACUETHI U
OIICHUBAThH PEATBHOCTH MOJIYYCHHOTO 3HAYCHUS (PM3UUECKOM BEITMYUHBI;

pemaTth  KaueCTBEHHbIC  3aJauyd:  BBICTPauBaTh  JIOTUYECKH
HEMPOTUBOPEUYUBYIO IIETIOYKY PACCYXKJICHHM ¢ OMOpON Ha H3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKUE SIBJICHUS;

WCIIOJIB30BaTh TMPU PEHICHUH YyYeOHBIX 3a7a4 COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYpPUPOBAHUSA,



UHTEpPIPETAlMA W TPEICTaBICHUS Y4YeOHOM M HAy4yHO-TIOMYJISIPHOMN
uH(pOpMallMK, TOJYYCHHON W3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOTyYaeMyIo HHPOPMAIIHUIO;

OOBSACHATH NPUHIMIBI IEHCTBUS MAlllMH, IPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, pa3iuyarh YCJIOBUS HX O€30MacHOrO HCIIOJIb30BaHUS B
MOBCEHEBHOM JKH3HHU;

MPUBOIUTH MPUMEPHI BKJIaa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN
KU3HU [l oOecriedeHnst 6e30MacHOCTH pU O0palleHuH ¢ Mpudbopamu u
TEXHUUYECKUMHU YCTPOMCTBAMH, JIJIsl COXPAHEHUS 310POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEACHUS B OKPY KAIOLIEH cpeie;

paboTaTh B TPYIIIE C BHIIOJHEHUEM Pa3IMUHbIX COLIMAJIBHBIX POJIEH,
MUTAHUPOBATh PabOTy TPYMIIBI, PAllMOHATIBHO PACIIPEAETSTh 00s3aHHOCTH
U TUIAHUPOBATH JESATEIbHOCTh B HECTAHIAPTHBIX CUTYaIHsX, aJIeKBAaTHO
OLICHMBATh BKJIAJ KaXIOTO U3 yYAaCTHUKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMoi MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumeHoBaHue KosaunuyectBo yacos
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
pa3fiesioB U TeEM Konrtposabubie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NPOrpaMmslI padoThI padoThI
Pa3zgen 1.OPU3UKA U METOAblI HAYYHOI'O IO3HAHUSA
11 ®dusuka 1 METOBI 5 bubmuorexa [JOK
' Hay4HOI'0 IO3HAHUSA https://m.edsoo0.ru/7f41bf72
Hroro no pazgeny 2
Pazgena 2.MEXAHUKA
bu6mmoreka [JOK
21 Kunemartitia S https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Aunamika ! https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpaHEHUs 6 1 1 bubnnoreka [JOK
' B MEXaHHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Pasznen 3.MOJIEKYJ/IAPHAA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnnoreka [JOK
' KHHETHYECKOMN https://m.edso00.ru/7f41bf72
TEOpUU
3.2 OCHOBBI 10 1 bu6mmoreka [IOK




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

TEPMOJIUHAMUKHI
ArperaTHble
33 COCTOSIHUSI 5 bubnmoreka [JOK
' BeniectBa. Ma3oBbie https://m.edso0o.ru/7f41bf72
MIePEXO0/IbI
Hroro no pazueny 24
Paznen 4.9JIEKTPOIUHAMUKA
bubmuorexa [JOK
4.1
UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIH
4.9 AIEKTPUUYECKUHN TOK. 19 bubnuorexa [JOK
' Toku B pa3IuuHBIX https://m.edsoo.ru/7f41bf72
cpemax
Wroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB IIO 68

[TPOI'PAMME




11 KIJIACC

HauMeHoBaHHe KoaunuyecTBO 4acoB
Ne JaekTpoHHbIE (HU(POBHIE)
pa3ejioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypChl
NporpaMmMsbI padoThI padoThI
Paznen 1.2JIEKTPOIUHAMUKA
MarnuTtHoe 101JI€E. Bu6 110K
HOJIMoTEKA
11 DIeKTpOMATHHTHAS 1 1 3 https://m.edso00.ru/7f41c97¢c
WHTyKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSI U BOJIHbI
Mexannueckue 1
2.1 3IEKTPOMATHUTHBIE 9 1 bubmmorexa LOK
' P https://m.edsoo.ru/7f41c97c
KOJIeOaHus
Mexannueckue 1
2.2 SIEKTPOMATHUTHBIE 5 1 bubmmorexa LHOK
' p https://m.edsoo.ru/7f41c97c
BOJIHEI
bu6mmorexa [IOK
2:3 Onruka 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 24

Pasnea 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBBI CIelIHAIbHOM
TEOpUU
OTHOCUTEIBHOCTHA

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢c




Hroro no pazneny 4
Paznen 4 KBAHTOBASI ®PU3UKA
41 DJIeMEHTHI KBAaHTOBOM 5 bubnuorexa [JOK
' OIITHKH https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.2 Crpoenne atoma 4 https://m.edso00.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHO® 7O 5 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paszpea S.OJIEMEHTbBI ACTPOHOMUU N

ACTPOOPU3UKHU

ONeMEHTBI ACTPOHOMHHU

bu6mmorexa [IOK

5.1
1 aCTpOPU3UKH ! 1 https://m.edsoo.ru/7f41c97c
Hroro no paszaeny 7
Paznen 6.0BOBIIAIOIIEE ITIOBTOPEHUE
6.1 O6o06maromee 4 bu6mmoreka [JOK
' MOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 [TIPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Konrpoabueie IIpakTuyeckue
n/n Bceero U3YYEeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
®usuka — HayKa o
1 npupoje. Haydnsie meTobl 1 05.09 bubnuorexa [IOK
MIO3HAHUSI OKPYKAIOIIETO ' https://m.edsoo.ru/ff0c32e2
Mupa
Ponb 1 MecTo usuku B
(dhopMUpoBaHUH
COBPEMEHHOU Hay4YHOI bubnuoreka [IOK
2 1 08.09
KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKOMN
JESTENBHOCTH JIIOAEH
MexaHn4yeckoe JBUKECHHE.
OTHOCUTENBHOCTh
3 MEXaHHYCCKOI'0 IBMKCHHUS 1 12.09 bubmorexa HOK
g ' ' https://m.edsoo.ru/ff0c3508
Ilepemenienue, CKOpOCTb,
YCKOpEHUe
4 PaBrOMEpHOE 1 14.09 bubnnoreka [JOK
MIPSMOJIMHENHOE IBUKECHUE ' https://m.edsoo.ru/ff0c3620
PaBHOyCcKOpeHHOE bubnuoreka [IOK
5 ” 1 19.09
MIPSMOJIMHENHOE IBUKECHUE https://m.edsoo.ru/ff0c372e




CB00OIHOE TIaJIEHHE.

bu6mmoreka [IOK

6 v o 22.09
CKOPCHHC CBOBOAHOTO https://m.edsoo.ru/ff0c39cc
MaJeHUs
KpuBonuneriHoe 1BUXEHHUE.
7 I[I];I/I)KCHI/IC mare fIaHLHOﬁ 26.09 bubmorexa OK
P ' https://m.edsoo.ru/ff0c3ada
TOYKH 10 OKPYKHOCTH
[IpuHOAII OTHOCUTEIBHOCTH
g lNanmmnes. MueprmanbHbie 29,09 bubnunoreka [JOK
cuctembl otcuera. [lepBbiit ' https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca tena. Cuna.
9 [IpuHIMn cyneprno3unuu 03.10 bubnunoreka [JOK
cwit. Bropoii 3akon HeroTona ' https://m.edsoo.ru/ff0c3be8
JUJIS MAaTEPUATIBHON TOYKHU
Tpertnii 3axon HeroToHa 115t bu6nmoreka [IOK
10 06.10
MaTepHalbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO
11 TaroTeHus. Cuja TSHKECTH. 10.10 bu6nmoreka [IOK
IlepBas kocMHuueckas ' https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
12 Cuia ynpyrocta. 3akoH 13.10 bubnmoreka [JOK
I'yka. Bec tena ' https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduuuent
13 Tpenus. Cuiia 17.10 bubnnorexa [HJOK

COIIPOTUBJICHUS ITPU
JABHOKCHHU TCJIa B )KUAKOCTHU

https://m.edsoo.ru/ff0c3f76




WJIN ra3e

14

ITocTynarensHoe u
BpalllaTeIbHOE ABH)KEHUE
a0COFOTHO TBEPIOTO Tea.
MowmeHT cusl. [lnedo cuibl.
VYcnoBus paBHOBECUS
TBEPAOIO TeJIa

20.10

bubmuorexa [JOK
https://m.edsoo.ru/ffOc41a6

15

Nmnysbsc MmaTepuanbHON
TOUYKH, CUCTEMBI
MaTepHalbHbIX TOUYEK.
Wmnynbce cuitbl. 3ak0H
COXPAHEHHUS UMITYJIbCA.
PeaktuBHOE nBMKEHNE

24.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sneprus
MaTEpHUaIbHOU TOUKH.
Teopema 00 u3mMeHEeHUH
KMHETUYECKON SHEPTUU

27.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToTenunanbHas SHEPTHUA.
[ToTennuanpHas SHEPTUS
ynpyro aehopMupoBaHHON
npyxuHsl. [loTeHIIManpHas
SHEPTHUs TeJla BOIU3U
MOBEPXHOCTH 3eMITU

10.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToreHnuansHbIe U
HEMOTEHIUATbHbIE CUJIBL.
CBs3b paboTHI

14.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c




HENOTEHLNAIbHBIX CHUJI C
WU3MEHEHUEM MEXaHUUYECKOU
SHEPTUU CUCTEMBI TEIl.
3aKOH COXPAaHEHHUS
MEXaHUYECKOHN SHEPruu

19

JIaboparopHast pabota
«HccnenoBanue CBA3U
pabOThI CHITBI C H3MECHCHHEM
MEXaHUYECKOW IHEPIHUHU Tejia
Ha IPUMEPE PACTKEHUS
PE3UHOBOTO KI'yTa»

17.11

20

KonTponbHas padota no
teMme «Knnemaruka.
JluHamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE)

21.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.
BbpoyHOBCKO€E nBUXKEHNE.

Hudbdysus

24.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTtep JBUKEHUA U
B3aHMMOJIECHCTBHS YaCTHI]
BemiecTBa. Monenn
CTPOEHUS Ta30B, KUJIKOCTEH
U TBEPIBIX TEN

28.11

23

Macca monexya.
KonnuecTBo BemecTna.

01.12




[Tocrosnnas ABoraapo

24

TernnoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
teMriepatyp Llenscus

05.12

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHne MKT

08.12

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoitoTHas TeMIiepaTypa
KakK Mepa cpeHen
KMHETUYECKOU SHEPIUU
JIBUKEHUSI MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

12.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH [laapToHa. ['a3oBbie
3aKOHBI

15.12

28

JlabopaTtopHas pabota
«HccnenoBanue
3aBHUCHUMOCTH MEXITY
napaMeTpamMu COCTOSTHUS
Pa3peKEHHOTO Ta3ay

19.12

29

H3onporiecchl B nieabHOM
rase 1 ux rpapuieckoe
IpeJCTaBICHNE

22.12

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHsIst sHEpTHs
TEPMOIUHAMHYCCKOM
CHUCTEMBI U CIIOCOOBI €

26.12

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952




n3meHeHus. KonugecTso
TEIUIOTHI U paboTa.
BnyTtpeHHss sHeprus
OJIHOATOMHOT'O UJI€aJIbHOTO

rasa
bubmuorexa [JOK
31 B 29.12
MR TETIONCPEAatH https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEINIOEMKOCTE
BeniecTBa. KonnaecTBo
32 TEIUIOTHI IIPU 09.01 Brommozexa IIOK
P ' https://m.edso0.ru/ff0c5c36
TerIonepeaaye.
AJabaTHBIN MpoIecc
[TepBblii 3aK0H
TEPMOJUHAMUKHU U €T0 bubnuoreka [IOK
33 12.01
IIPUMEHEHUE K https://m.edsoo.ru/ffOc5efc
M30IpoIieccam
HeoOpaTtumocTs npo1ieccon
34 B II I/Ip oxe. Bro OII;I ;KOH 16.01 bubmaorexa IJOK
pHpoe. p ' https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpuaumn neiicreus u KILJ] 1901 bubnuoreka [IOK
TETJIOBOI MAIINHBI ' https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ 23.01
37 DKOJOrH4ecKHe MpooIeMbl 26.01
TETI0PHEPTETUKU
00600 I
38 00IIIaIHA YPOK 30.01 bubmunorexa [JOK

«MonekynspHas pusuka.

https://m.edsoo.ru/ff0c6938




OCHOBEI TCPMOAUHAMUKN)

KonrtponsHas pabora no
TeMe «MonekyspHas

bubmuoreka [JOK

39 02.02
¢uzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMIKI
[TapooOpa3oBanue u
40 koHneHcanus. Mcnapenue u 06.02 bubmiorexa IJOK
a TCHAL p ' https://m.edso0.ru/ff0c63b6
KUIIEHUE
AOcomroTHas 1
41 OTHOCUTEJIbHAS BIIAKHOCTH 09.02 bubmiorexa IJOK
- ' https://m.edsoo.ru/ff0c64d8
Bo3ayxa. HaceleHHslii map
TBépnoe Teno.
Kpucrannuueckue u
aMop(dHEIE Tea.
42 AHI/IF;(%))T OITUSI CBOVICTB 13.02 bubmaorexa IJOK
p ' https://m.edso00.ru/ff0c65f0
Kpuctamwios. JKunkue
kpuctanabsl. CoBpeMeHHbIe
MaTepHaIbl
IInmaBienne u
43 KpUCTa/UIM3alus. Y AenbHas 16.02 bu6mmorexa [IOK
TEIJI0Ta TUIABJICHHUSL. ' https://m.edso0.ru/ff0c6708
Cyb6numarus
44 YpaBHEHHE TEIIOBOTO 20.02 bubnuotexa [JOK
OaslaHca ' https://m.edso0.ru/ff0c6820
45 DneKkTpu3aIus Tel. 27,02 bubnmoreka [JOK

OnekTpuyeckuii 3aps. JBa

https://m.edsoo.ru/ff0cébcc




BUJIA SJICKTPUICCKHUX
3apsiI0B

[IpoBOIHUKHN, TUBIEKTPUKU
U TIOJTyTIPOBOJIHUKU. 3aKOH

bubmuorexa [JOK

46 01.03
COXpaHECHUS https://m.edsoo.ru/ff0c6bcc
AJIEKTPHUYECKOTO 3apsiia
B3anmoneiicTBue 3aps10B. Eub OK
47 3akoH Kynona. Toueunsiii 05.03 nosmotexa I
. https://m.edsoo.ru/ffOc6ced
ANEKTPUUYECKUH 3apsij
HanpsixkénnocTth
AIIEKTPHYECKOTO TIOJIS.
48 [Ipunuun cynepno3unuu 12.03 bubmorexa [JOK
DU CYHEpHO3H ' https://m.edsoo.ru/ffOc6df2
AIIEKTPHUYECKUX TIOJICH.
JInHuy HanpsKEHHOCTH
Pa6ora cun
49 3IEKTPOCTATUYECKOTO TIOJIA. 15.03 bubnnorexka [JOK
[MoTenmman. PasHoCTh ' https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[TpOBOAHUKY U TUINEKTPUKH
50 B DJIEKTPOCTATHYECKOM 19.03 bubnnorexa [HJOK
nose. Jludnekrpuueckas ' https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
51 DNEeKTPOEMKOCTb. 02.04 bubnuotexa [JOK
Konmencarop ' https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTBD INTOCKOTO
52 p 05.04 bubmuorexa [JOK

KOHJIEHCATOpa. DHEPTHUS

https://m.edsoo.ru/ff0c72c0




3apsAXKEHHOI'O KOHACHCATOpa

53

JIabopatopHas pabora
"Usmepenue
3JIEKTPOEMKOCTH
KOHJieHcaTopa"

09.04

54

[TpuHMn nercTBusa u
IpUMEHEHHE
KOH/ICHCATOPOB,
KOIMPOBAJILHOTO arIapara,
CTPYHHOTIO IIPUHTEPA.
DnexkTpocTraTHyecKas
3anuTa. 3a3eMieHue
3JIEKTPONPUOOPOB

12.04

55

DNEeKTPUUECKUHN TOK,
YCIIOBUS €T0
CYIIIECTBOBAHHS.
[TocTostHuBIM TOK. Cuta
ToKa. Hampsixenue.
Conporusnenue. 3akon Oma
JUTS y9acTKa Men

16.04

56

IlocnenmoBarensHOE,
napajieIbHOE, CMEIIaHHOE
COEIMHEHHE MPOBOAHUKOB.
JlabopaTopHas pabota
«3yueHne cMeniaHHOro
COCTMHEHUS PE3UCTOPOBY»

19.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaGora 1 MoLHOCTH

23.04

Bbub6mmoreka [JOK




ANEKTPUYECKOTO TOKA. 3aKOH
[xoyina-Jlenna

https://m.edsoo.ru/ff0c7838

58

3axod Oma 111 HOJIHOM
(3aMKHYTOM) DJIEKTPHYECKOM
uenu. Koporkoe 3ambikanue.
JlaGopaTopHas pabora
«3mepenue DJ1C
HMCTOYHUKA TOKA H €r0
BHYTPEHHETO
COIPOTUBIICHUS

26.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpoHHas
MMPOBOANMOCTB TBEPIBIX
METAJIJI0B. 3aBUCUMOCTh
COTIPOTHUBIICHHUS METAJIJIOB
OT TeMITepaTypHhI.
CBepXIpoBOIUMOCTh

30.04

60

DNEeKTPUUIECKHUI TOK B
Bakyyme. CBolicTBa
ANEKTPOHHBIX ITyIKOB

03.05

61

[TonynpoBoaHUKH, UX
cOOCTBEHHAs U ITpUMeECHas
npoBoauMocTs. CBoMCTBa
p—n-niepexona.
[TomynpoBoAHUKOBBIE
prOOpbI

07.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNeKTpUYecKuil TOK B
pacTBOpax U pacIuiaBax

10.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba




3JEKTPOJIUTOB.
DIEeKTPOIMTHYSCKAS
JUCCOITHAITUS. DJIEKTPOJIN3

DJIEKTPUYECKUH TOK B razax.

63 CaMocCTOSTENIbHBIN 1 1 14.05 bubnuorexa [JOK
HECAMOCTOSITEIIbHbBIN ' https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DNeKTpUYECKHE MPUOOPHI U
YCTPOMCTBA U UX

64 MPaKTUYECKOE IPUMEHEHUE 1 17.05 bubmorexa LOK

P P ' ' https://m.edsoo.ru/ffoc86fc
[IpaBuna TeXHUKH
0€301acHOCTH

65 O6o0mmaronuii ypok 1 21.05 bubnmnoreka [JOK
«DJEKTPOAMHAMUKA ' https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no
TeMe «DJIEeKTPOCTaTHKA. Eub 10K

nOIMOTEKA
7| 24.05

66 Hocrosmeri . 1 https://m.edsoo.ru/ffOc8a8a
anekTpudeckuit Tok. Toku B
Pa3IUYHBIX Cpeiax»

PesepBHBII ypoOK.
67 KOHp onLHzﬂp abora 1o 1 28.05 bubmorexa HOK
T]? P | ' https://m.edsoo.ru/ff0c8c56
Teme "DNeKTpoJuHAMUKA
Pe3zepBHblii ypok.
N bubmuorexa [JOK
06006 31.05

68 OOTHATOIILN ypOK HO 1 https://m.edsoo.ru/ff0c8f6c

temam 10 knacca
OBILIEE KOJIMYECTBO YACOB 68




I10 ITPOIT'PAMME




11 KIJIACC

DJIeKTpPOHHbIe HH(POBHIE

Jlara
o0pa3oBaTe/ibHbIE
KoanuectBo yacos U3yYeHH s

Ne pecypcbl
w/n Tema ypoka

KonTpoJabHble IIpakTHyeckue

Bcero
padoThI padoThI
[TocTosiHHBIE MATHUTBI U KX

1 B3auMoO/iecTBUE. MarHUTHOE MoJIE. 1 05.09 bu6mmoreka [IOK
BekTop MarHUTHON MHIYKIIHH. https://m.edso0.ru/ff0c9778
JIuHMK MarHUTHOM MHIYKLIMH
MarauTHoO€e 1oJie MPOBOIHUKA C

9 TokoM. OnBIT DpcTena. L 08.09 bubnuotexa [JOK
BzaumopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtophast pabota «13yuenue

3 MarHIETHOIr)o noisl KaTYIHKIZ c 1 1 12.09 bubmorexa HOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIS Ha
IIPOBOJIHUK C TOKOM. Cunia Ammepa.

4 JlaGopaTtopHnast pabota 1 1 14.09 bubmmoreka [JOK
«Hccnenosanue neucTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha paMKy ¢
TOKOM)»

5 JlelicTBME€ MarHUTHOTO TTOJIS Ha 1 19.09 bubmuorexa [JOK




JBIDKYIIYIOCS 3apSKEHHYI0
yactuity. Cwia Jlopenna. PaGora
cunel JlopeHia

https://m.edsoo.ru/ff0c9df4

DneKTpOMarHuTHAst UHYKITHS.
IToTok BeKTOpa MarHUTHOM
uaaykiuu. 2J1C nHaykiuu. 3akoH
AIEKTPOMArHUTHOW UHIYKITUH
®dapanes

22.09

JlaGopaTtopHnast pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHOW MHTYKIIUN

26.09

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcal50

NHunykTtuBHOCTS. SIBIeHuE
camounaykuuu. I/C
CaMOMHAYKIMHU. DHEPIust
MarHUTHOTO MOJIsl KaTyIIKU C
TOKOM. DJIEKTPOMAarHMuTHOE 0JIe

29.09

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoiucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, SJIEKTPOMAarHUTHI,
JJIEKTPOJIBUIaTeNb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII,
WHIYKINOHHAs IIeYb

03.10

10

O6o06maromuit ypok «MarautHoe
noJje. DIEeKTpOMarHuTHas
WHYKIHSD

06.10

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHas pabora o Teme

10.10

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58




«MarguTHoe 1oJie.
DJIeKTpOMarHuTHasE MHITY KLU

12

CB0OOIHbIE MEXaHHUECKHE
kosnebanus. 'apMoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKHUX KOJeOaHuH.
[IpeBparenue sHepruu

13.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanne 3aBUCHMOCTHU
nepuoja MajbIX KoneOaHul rpysa
Ha HUTH OT JIJTUHBI HUTH U MacCChI
rpy3a»

17.10

14

KonebaTenbHbIi KOHTYD.
CBOOOIHBIE PEKTPOMArHUTHBIE
KoJie0aHus B UI€aTbHOM
KoJIe0aTeIbHOM KOHTYpE. AHATOTH
MEXTy MEXaHUYEeCKUMHU U
AIIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

20.10

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUH B UACATBHOM
KoJIe0aTeIbHOM KOHTYpE

24.10

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyXarIMKUX
KoyieOaHusX. By 1eHHBIE
MeXaHUYEeCKue KoyieOaHusl.
Pe3onanc. BeiHyX1eHHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHHs

27.10

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbb86




17

IlepemMeHHBIH TOK.
CunycouanbHbIi IEPEMEHHBIN
TOK. MOILIIHOCTB IEPEMEHHOTI0 TOKA.
AMIIITUTYTHOE U JIEHCTBYIOIIEE

3HAYCHHUEC CUJIbI TOKA U HAITPAKCHHUA

10.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaaya u nmorpediaeHne
3JIEKTPUUECKON SHEPTUn

14.11

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHUE NEKTPUIECKOTO
3BOHKA, F€HEpaTopa MepeMEHHOr0
TOKA, TUHUH JIEKTponepenay

17.11

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

20

OKOJIOTUYECKUE PUCKH IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTrypa ncnonb3zoBanus
AIIEKTPO3HEPTUHU B IOBCEAHEBHON
KHU3HU

21.11

21

MexaHn4yeckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUS U
JuiHa BoJiHBL. [lonepeunsie u
MPOJIOJILHBIE BOJIHBI

24.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocTb 3ByKa. ' poMkocTh
3ByKa. Beicora ToHa. TemOp 3Byka

28.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cccOc

23

DJIEKTPOMAarHUTHBIE BOJIHBI, HX
cBoMcTBa U ckopocTs. [llkana

01.12

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0




QJICKTPOMArdUTHBIX BOJIH

HpI/IHHI/IHBI PaauoOCBA3U U

24 TeneBuIeH . Pa3BuTue cpeacTs 05.12
cBs3u. Paguonokanus
o5 Kontponbnas pabota «Konebanus 08.12 bubmmoreka [JOK
Y BOJIHBD) ' https://m.edsoo.ru/ff0cc6f8
[IpsamosinHENHOE PaCIPOCTPAHEHUE
26 CBETAa B OJIHOPOJIHOM CpeJie. 12.12 bu6mmoreka [IOK
Toueunslil HCTOYHUK cBeTa. JIyd ' https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus cera. [loctpoenue 15.12 bubmorexa [JOK
P . P ' https://m.edsoo.ru/ff0cd4e0
M300paXEHH B IITIOCKOM 3epKaje
IIpenomnenue ceera. [lomHoe
28 BHYTPEHHEE OTPaKEHUE. 19.12 bubnnoreka [JOK
[IpeenbHbIiA yroJ MoJIHOTro ' https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKCHUS
29 JlaGopaTtopHast pabota «3mepeHue 9.1 bubnmnoreka [JOK
[oKa3arelis MPeJIOMIICHHS CTEKIIa» ' https://m.edsoo.ru/ff0cd67a
JIunzel. [octpoenue nzodpaxenuit
30 B TuH3€e. DOopMysia TOHKOM JTUH3BI 26.12 bubmiorexa LOK
- POpMY ' ' https://m.edsoo.ru/ff0cddle
YBenuyeHue JTuH3bI
JlaGopartopHas paboTa
31 «UccnenoBanue CBOMCTB 29.12
U300paXKeHUH B TMH3AX»
32 Hucniepcust cBera. Clio>KHBINA COCTaB 09.01




oenoro csera. L{Ber. JlabopaTopHas
pabora «Habmonenue nucrnepcuu
CBETA»

33 WnTepdepennus ceera. Judpakuus 12.01 bubnuoreka [IOK
cBeta. JludpakinonHas peréTka ' https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. 16.01 bubnuorexa [JOK
IMonspusanus cBeTa ' https://m.edsoo.ru/ffOcf02e
OnTuueckue npudopsl U
35 YCTPOMCTBA U YCIIOBUS UX 19.01
0€30MacHOro MPUMEHEHUS
["'panu1pl MpuMEHUMOCTH
36 KJIaCCHYECKON MEXaHHUKH. 23.01 bubmuorexa [JOK
ITocTynaTel cienuaabHON TEOPUU ' https://m.edsoo.ru/ffOcf862
OTHOCUTEJIbHOCTH
OTHOCUTEIHHOCTD Eub 1OK
nonnoTexa
37 OJIHOBPEMEHHOCTH. 3aMe IJICHHE 26.01
AHOEP 8 https://m.edsoo.ru/ffOcfa42
BPEMEHM U COKPALLEHUE JITMHBI
OHeprus U UMIYJIbC
38 pENATUBUCTCKON yacTULbl. CBsI3b 30.01 bubnnorexka [JOK
MAacChl C DQHEPIUEN U UMITYJIECOM. ' https://m.edsoo.ru/ff0cfc68
DHEprus MoKost
KonTponbhas pabota «OnTuka.
39 OcCHOBBI CIeIHANILHOM Teopun 02.02 Brbmrotexa [IOK
' https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»
®otonbl. Dopmyna [Inanka.
40 pMy. 06.02 bu6mmoreka [JOK

DHeprus u UMIyJbc (OTOHA

https://m.edsoo.ru/ffOcfel6




OTKpBITHE U HCCIIEN0BAaHUE

bu6mmoreka [IOK

41 otodddexra. OneITel A. I 09.02
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsI hotorddekra. YpaBHeHHE

42 BI?IHHJTeiHa J?;[(b(bOTOB(bE)CKTa 13.02 bubmorexa [IOK

a ' ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potosddexra
Hasnenue ceera. Onbith [1. H. BuG 10K
HOINOTEKA
43 JlebeneBa. Xumuueckoe qefcTBUE 16.02
g g https://m.edsoo.ru/ff0d04a6
cBera
TexHuueckue ycTpoicTea u
a €CKoe eHEeHue:

44 MPAKTUIECKOE TPUMECHCHU 20,02
¢dorosnemeHT, HOTOAATUHK,
COJIHEUHas OaTapest, CBETOIUO]

45 Pemenne 3a1a4 mo Teme 97,07 bu6mmoreka [IOK
«JIeEMEHTHI KBAHTOBOM OIITHKI) ' https://m.edsoo.ru/ff0d0302
Mogaens atoma TomcoHa. OnBITEI

46 Pesepdopna no paccessuo o- 01.03 bubnuoreka [IOK
yactul. [Lmanerapnas Moens ' https://m.edsoo.ru/ff0d091a
aroMa

bu6mmorexa [IOK
47 IToctynarter bopa 05.03
y p https://m.edsoo.ru/ff0d0afa
W3nyuenue u noriomieHue GOoToOHOB

48 IIPU MEPEeX0/ie aTOMa C OJTHOTO 12.03 bubnuorexa [IOK
YPOBHS dHEPTUM Ha Apyroul. Buibl ' https://m.edsoo.ru/ff0dOafa
CIIEKTPOB

49 BonHOBEIE CBOKMCTBA YaCTHIIL. 15.03 bu6nmoreka [JOK




Bounnsl e bpois.
KopnyckynsipHO-BOJTHOBOI
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIHOAKTUBHOCTH.
Omneiter Pesepdopa mo
OTIpEe/IeNIEHUI0 COCTaBa
PaZOaKTUBHOTO M3ITyYCHHUS

19.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, ramma-
u3nydeHus. Biusaue
PaJIMOaKTHBHOCTH Ha )KUBBIC
OpTaHU3MBI

02.04

52

OTkpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
OJNEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnaj. ['aMma-usnydenue

05.04

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKJIOHOB B sI/IpE.

S nepuble peakuuu. A nepHbii
peaxTop. [IpoGiemMbl, mepcrneKTUBHI,
AKOJIOTMYECKHUE aCIIEKTHI AI€PHOU
DHEPrETUKU

09.04

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHbIE YaCTHUIIBI.
OTkpbITHE TO3UTPOHA. MeToIbI
HAOJIOJIEHUS ¥ pEerUCTpaliu
3J€MEHTAapHBIX YacTull. Kpyrisii
cron «DyHIamMeHTaIbHbIE
B3aumMoencTsus. EXMHCTBO

12.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38




bu3nYeCcKOil KapTUHBI MUPA»

55

Bun 38é3nnoro neba. Co3sesnus,
SIpKUE 3BE3/bI, TUIAHETHI, UX
BuauMoe asmxenue. CorHeuHas
cucrema

16.04

56

Comnuie. ConHeuHast akTUBHOCTb.
Hctounuk 3neprun CosHua 1 3BE37

19.04

57

3BE3bI, X OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/1bI TJIABHOU
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEee
cTpoeHue 3B€311. CoBpeMEHHbIE
MIPEICTABJICHUS O MPOUCXOXKICHUN
u 3Boironuu ConHIa U 3BE3]

23.04

58

Muneunsiii [IyTe — Hama
I'anaktuka. I[lonoxenue u
nsuxenne ConHna B [anakTuke.
I"aymakTikn. YEpHBIE ABIPHI B AIpax
raJIakKTUK

26.04

59

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyueHue.
MertaranakTuka

30.04

60

Hepemennsie npo6iaembl
aCTPOHOMHHU

03.05

61

KonTtponbnas paboTta « meMeHTHI
ACTPOHOMHUU U aCTPOPUIUKID)

07.05




62

O6o6marmuii ypok. Ponb ¢puszuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMAJIbHON 1
ITHYECKOH cdepax NesTeTbHOCTH
yejIoBeKa

10.05

63

O6o6maromuii ypok. Pois 1 Mmecto
(bU3KUKYN U aCTPOHOMHH B
COBPEMEHHOM HAayYHON KapTUHE
Mupa

14.05

64

O6o6maromuit ypok. Ponb
dusnueckoit Teopun B
(GopMupOBaHUY NPEICTABICHUH O
¢du3nueckoil kapTHe MHUpa

17.05

65

Ob6o6maromuit ypok. Mecto
(Gu3HYecKoil KapTUHBI MHUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
Ipe/ICTaBICHUH O IPUPOE

21.05

66

PesepBHbli ypoK. MaruutHoe mnoie.

SHeKTpOMaFHI/ITHaSI HHAYKIOUSA

24.05

67

Pe3epBHblii ypok. OnTtrka. OCHOBBI
CIIELIMATIbHOM TEOPUH
OTHOCUTEIIBHOCTH

28.05

68

Pesepnsiii ypok. KBanToBas
¢buznka. DIeMEeHTbl aCTPOHOMUU U
acTpopU3UKHI

31.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YHEHUKA

npomnecca

Y4eOHO-MeTOANUECKUI KOMIUIEKT, UCTIOIb3YEMBbIH IS pealii3aiii padouel IporpaMmbi:
1.®uszuka. Paboune mporpammel. [IpenMernas nuHus ydyeOHukoB cepuu "Kiaccumueckmit kype". 10-11
KJIacchl: y4ue0. mocobue s 00meo0pa3oBaT. opranu3anmii: 0a30Bbiid U yriryomn. yposau / A.B. [llatanuHa.
— M.: Ilpocsemienne, 2018.
2.®uzuka. 10 kmacc: yueb. 1is o01eo0pa3oBaT. opraHu3aluil ¢ Ipujl. Ha JIEKTPOH. HOcUTele: 0a30BbIi
ypoBenb / ['.51. Mskumes, b.b. byxosue, H.H. Corckuii; monx pea. H.A. IlapdentbeBoit. — M.:
[Tpocsemenne, 2014.
3.®uzuka. 11 knacc: yueb. njs o01meo0pa3oBaT. opraHu3aiuil ¢ Npujl. Ha AJIEKTPOH. HOCUTENE: Oa30BbIN
ypoBerb / ['.51. Mskumes, b.b. ByxoBues, B.M. Yapyrun; mox pen. H.A. IlapdpentbeBoit. — M.:
[Tpocsemenne, 2014.
4.Coopuuk 3amad mo (usuke. 10-11 wkmaccel: mocobme i ydammxcs oOmeoOpa3oBar. yUpEKICHHIA:
0a30BbIil 1 poduiabHBI ypoBHH / H.A. [TapdentbeBa. — M.: [Ipocsemienue, 2010.
5.®@usuka. "KoHCTpykTOp" CaMOCTOSITENBHBIX M KOHTPOJbHBIX pador. 10-11 kmaccel: mocoOue yis
yuuTenei oodmieoopasopar. yupexxaenuii / C.M. Auapromeukus, A.C. Ciiyxaesckuii. — M.: [IpocBerienue,
2010.
6.dusuka. [loypounsie paszpabotku. 10 kmacc: mocobue nmsi ob6meoOpazoBat. opranmzanuii / HO.A.
CaypoB. — M.: IIpocsemienue, 2015.
7.®uzuka. Iloypounsie pazpadotku. 10 kimacc: mocobue s obmeoOpa3oBaT. OpraHu3anuii: 6a30BbId U
yriry6:. ypoBau / FO.A. Caypos. — M.: IIpocBemenue, 2017.

Jluteparypa:
1. ®enepanbublii 3aKkoH 0T 29.12.2012 Neo 273-D3 "O6 o6pazoBanuu B Poccuiickoit deaeparun’.
2.0I'0OC COO (YTBepxaeH nmpukazoM MunucrepcTsa 0opa3oBaHus U Hayku Poccuiickoii @denepanuu ot
17 mas 2012 r. Ne 413).



3.®usmka. 3agaunuk. 10-11 k.. mocobue mis odmeoOpasosar. yupexacauit / A.Il. PeimkeBry. — M.:
Hpoda, 2015.
4.Coopnuk 3anad no pusuke: 10—11 kmaccel / O.U. I'pomiieBa. — M.: U3narensctBo "DKk3amen", 2015.
5. TemaTuueckne KOHTPOJIBHBIC U CaMOCTOsATENbHBIE paboThl mo ¢usuke. 10 kmacc / O.U. 'pommea. —
M.: U3parenscTBO "Dx3amen"”, 2012.
6. TemaTnyeckre KOHTPOJBHBIC U CAaMOCTOSATENbHBIC paboThl Mo ¢usuke. 11 kmace / O.U. I'pomiieBa. —
M.: U3parenscTBO "DK3amen', 2012.
7.KauecTBeHHbIC 3a7auu 10 ¢Gu3uke B cpeanedt mkose. [locooue mis yuuteneit / M.E. TynbunHCKmiA. —
M.: [IpocBemenue, 1972.
TexHuueckue cpencTsa 00yueHus U HArJsAHbIEC TOCOOUS:
1.TCO (xommbIoTEp, MYJIBTUMETUNHBIN MPOEKTOP, FIKPaH)
2. Tabmumst (7 — 11ki)
3.KoMmuieKT 351eKTpOHHBIX TOCOOUH TI0 KypCy (PU3UKHU
4.Habop yueOHO-1103HaBaTeIbHON JIUTEPATYPbI
S.JlnpakTuyeckuii MaTepuan
6.000pynoBaHue AJisi MPOBEACHHUS JIAOOPATOPHBIX padoT
7.060pyaoBaHue Jy1sl TPOBEJACHUS IEMOHCTPAIIMOHHOTO YKCIIEPUMEHTA
8.CripaBOYHUKH U DHITUKIIONEINHU 110 (PU3UKE U aCTPOHOMUU

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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