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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢u3uke 0a30BOro ypoBHsS Ha YPOBHE CpEAHEro oOLIero oOpa3oBaHMS
pa3paboTaHa Ha OCHOBE IIOJIOXKCHHH © TpeOOBaHMU K pe3yibTaTaM OCBOCHHUS OCHOBHOU
obOpasoBarenbHON Mporpammel, npeacTaBieHHbIX B PI'OC COO, a Taxke ¢ yuéroMm (emepaabHOi
paboueil mporpaMMbl BOCIUTAHUSI U KOHIEIIUH TpernojaBanus yueOHoro npeamera «dusnka» B
oOpa3oBaTenbHbIX  opraHm3zauusx  Poccuiickoir  degepanuu, peaqu3yrolUX  OCHOBHbIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copneprkanue nporpamMMsl 1o (hpu3Mke HampaBiIeHO HAa (GOPMUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTuHBl Mupa oOydaromuxcs 10—11 kmaccoB mpu oOyueHuu ux ¢usnke Ha 0a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-JEATEIbHOCTHOrO Noaxoa. [Iporpamma 1o ¢gusmuke coorBeTCTBYeT TpeOOBAHUAM
OI'OC COO k mniIaHUpyeMbIM JIMYHOCTHBIM, IMPEAMETHBIM M METAIIPEIMETHBIM pe3yJbTaTaM
0o0y4yeHMsl, @ TAaKXKE YUYUThIBaeT HEOOXOIMMOCTb pealu3allMd MEXIIPEIMETHBIX CBs3eil (pu3uku c
€CTeCTBEHHO-HAYUYHBIMU YUYE€OHBIMH IpeMeTaMu. B Hell onpeaenstoTcsi OCHOBHBIE e/ U3YUEHUS
(Gu3uKu Ha ypoBHE CpeJHEro obuero oopa3zoBaHus, IUIAHUPYEMbIE PE3yJIbTaThl OCBOECHUS Kypca
(U3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, TIPEAMETHBIC (Ha 0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UIAHUpYEMBIE Pe3yJbTaThl OCBOCHHS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» no rogam o0yueHus.

dusmka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX MPHUPOJIbl, BBICTYNAs B KauecTBe Y4eOHOIro
peIMeTa B ILKOJE, BHOCUT CYIIECTBEHHBII BKJIAJ B CHCTEMY 3HAaHUN 00 OKpPYKAIOIEM MHpE.
[IkosbHBIHA Kypc PU3UKU — CUCTEMOOOPa3yIOIIU ISl €CTECTBEHHO-HAYYHbIX YUEOHBIX IPEAMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE IPOIECCOB M SIBJICHHUH, M3Y4aeMBIX XUMHEH,
6uonoruel, pusznyeckoil reorpadueid u actpoHomueil. Vcrnonb3oBaHue U aKTUBHOE NPUMEHEHHE
¢u3nUecKux 3HAHWN OMpeAessieT XapakTep W pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTHHA B cdepe
SHEpPreTUKH, TPAHCIOPTa, OCBOCHMSI KOCMOCA, IOJYyYEHHMs HOBBIX MaTepHalloB C 3aJaHHBIMU
CBOWCTBaMH U Ipyrux. M3ydyenue GU3uKu BHOCUT OCHOBHOM BKJIAJ] B ()OPMHUPOBAHNE €CTECTBEHHO-
HaY4YHOH KapTUHBI MHUpa oOydaroummxcs, B (OPMHUPOBAHHE YMEHHM NPUMEHATh HAYYHBIH METO]
MO3HAHUS NP BHIMOJIHEHUN UMHU YUEOHBIX UCCIIEOBaHUI.

B ocHOBy kypca ¢u3uku A ypoBHsS cpeHero oomero oOpa3oBaHus MOJIOKEH Psi UIEH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoesn yerocmuocmu. B COOTBETCTBUM C HEHMl KypC SBISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJIEP)KUT MaTepHuall U3 BCeX pPa3lesioB (DM3MKHU, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuszayuu. B cOOTBETCTBUM C HEW marepuan Kypca GU3NKH OOBEAMHEH BOKPYT
¢usnueckux Teopuid. Benymmm B kypce sBisieTcst GOpMUPOBaHUE MPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELLIECTBE U IOJIE.

Hoes ecymanumapusayuu. EE peanuzanus mpeanosiaraeT HCIOJb30BaHHE T'yMaHUTApHOI'O
noTeHIMana GU3NYECKOW HayKH, OCMBICICHUE CBSI3M pa3BUTHSA (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMU MpoOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc (u3NKu npeanonaraeT 3HaKOMCTBO € IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyeTcsi TOCPEICTBOM BBEACHUS JJIEMEHTOB COJIEpKaHUS,
MNOCBALIEHHBIX OSKOJIOTHYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBl C pPa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a Takxke 0OCYXIeHHUS MpoOJieM pallMOHAIbHOTO MPHUPOIONOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Ctep)XHEBBIMU dJIEMEHTaMU Kypca (U3UKH Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS
ABISAIOTCS  (Qu3nueckue Tteopuu (popMupoBaHHE MPEICTaBICHUH O CTPYKType IOCTPOCHUS
¢busnueckoil Teopuu, ponu (GyHIAMEHTAIbHBIX 3aKOHOB M NPHUHLMUIIOB B COBPEMEHHBIX



MPEJICTAaBICHUSIX O MpPHPOJE, TPaHHUIAX HPUMEHUMOCTH TEOpHUl, JUIsl OMHCAHMSI €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-TIeATENbHOCTHBIA MOAXO0M B Kypce (PU3MKU pealn3yeTcsl Mpexie BCero 3a CHér
OpraHu3allii SKCIEPUMEHTAILHON JAedaTenbHOCTH oOywarommxcs. [lis 6a30oBoro ypoBHs Kypca
GU3MKM — 3TO HCIOJIb30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
1abopaTopHBIX paboT, KOTOphIE B TMporpamMme Mo (U3MKE OOBEIAWHEHBI B OOIIMI CIHCOK
YUEHUYECKUX MPAaKTUYECKUX paboT. BrijeneHue B yka3aHHOM IepedHe JabOpaTopHBIX padoT,
NPOBOJUMBIX JUISI KOHTPOJII W OLEHKH, OCYIIECTBISETCS YYaCTHHUKAMH O0pa3oBaTeIbHOTO
mporecca UcxXols U3 0COOGHHOCTEW IIaHMPOBAHHUS M OCHalleHus kabunera ¢usuku. [Ipu 3TOoM
oOecrieunBaeTcs OBJIAJICHUE OOYYAIOIIMMUCA YMEHHUSMU THPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHHUS 3aBHCUMOCTEH (DU3MYECKHUX BEIUYMH M TIOCTAHOBKY OIBITOB II0 IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbiioe BHUMaHue yienseTcsl peleHUI0 pacu€THBIX U Ka4eCTBEHHBIX 3a1a4. [Ipu atom i
pacu€THBIX 3a]a4 MPUOPUTETOM SIBISIOTCA 3a/ayd C SIBHO 3a/laHHOM (PU3MYECKOW MOJENBIO,
MO3BOJIAIOIINE IPUMEHSTh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTU KaK M3 OJHOIO pasjeiia Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HbBIX pa3zesoB. [[1s kadecTBEeHHbIX 3a7a4 MPHOPUTETOM SIBIISIOTCA
3aJaHus Ha OOBSICHEHUE MPOTEKaHUsI (PU3UUECKUX SIBICHUH U MPOIECCOB B OKPYXKAIOIIEH >KU3HH,
TpeOyrorire BpIOOpa pundeckoid MOIEH ISl CUTyalllH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanusimu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY 00€CIIeUEHUI0
yuebOHoro mpoiiecca 0a30BbIi ypoBeHb Kypca (U3MKH Ha ypOBHE CpeaHEro ooiero odpazoBaHus
JOJDKEH W3ydaTbCs B YCJOBUSAX NPEAMETHOro KaOwHeTa (HM3MKM WJIM B YCIOBHSX
WHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB EeCTECTBEHHO-HAyyHOro nukia. B kabunere Qusuku
JOJDKHO OBITH HeoOXoxumoe JabopaTopHOe OOOpYAOBaHHWE Ui BBINIOJTHEHHS YKAa3aHHBIX B
nporpaMmme no (GpuU3nKe yYeHHUYEeCKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000pyI0BaHHE.
JemoHcTpaniionHoe  oOopyaoBanue (OPMHUPYETCS B  COOTBETCTBUU C  MPUHIIUIIOM
MUHUMAJIBHON JOCTATOYHOCTH U OOECHedMBaeT IMOCTAHOBKY MEPEYUCICHHBIX B MPOTpamMme I0
(¢u3MKe KIIOUEBbIX JAEMOHCTpAalUi [ MCCIEA0BAaHUS M3YyYaeMBbIX SBJIEHUW U IPOLECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHUH.
JlaGopaTtopHoe 000pyIO0BaHUE Ul YYCHHYECKUX MPAKTHUYECKUX paboT GpopMupyeTcs B BHIE
TEMAaTUYeCKHX KOMILJIEKTOB U o0ecreunBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnueckue KOMILIEKTHI J1abOpaTOPHOro OOOpYHOBaHUS JIOJKHBI  OBITh
MOCTPOCHBI Ha KOMIUIEKCHOM HCIOJIb30BAHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JTAOOPATOPHI.
OCHOBHBIMU LIENISIMU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIFOTCSA:
e (QopmupoBaHuE UHTEpECA U CTPEMIICHUS 00YUaIOIUXCSl K HAYYHOMY U3YUYEHHUIO TIPUPO/IbI,
Pa3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE MPEIACTABICHMA O HAydHOM MeEToJile¢ TO3HaHUS U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupOBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa W3Y4YE€HUS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3HKHY;

e (QopmupoBaHue yMEHHI OOBSACHATH SIBICHUS C UCIOJBb30BAHHEM (PU3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE NPEACTABICHUN O POJM (UMKU JUISL Pa3BUTHUSA JAPYIMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.
Joctuxenne STuX Leied obOecreynBaeTCsl pelIeHHeM CIEIyIIIUX 3afad B Ipolecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:
e npuoOpeTeHrne CUCTEMBbl 3HaHMM 00 OOHmMX (U3MUYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpUsX, BKIOYAsi MEXaHUKY, MOJEKYISPHYIO (U3HUKY, IEKTPOAMHAMUKY, KBAHTOBYIO
(GU3UKY U 2IEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHUE YMEHUN NPUMEHSTHh TEOPETUUECKHE 3HAHUS Il O0OBACHEHUS PUBNYECKUX
SBJIEHUH B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHU B IOBCETHEBHOM JKU3HU;



® OCBOCHHE CIOCOOOB pEIleHUs PAa3TUYHbIX 33a4 C SBHO 33/JaHHOIN (U3UUECKON MOJEIBIO,
3aJa4, MMOIpa3yMEBAIOLINX CAMOCTOSATENbHOE CO3aHe PU3NUECKON MOJEIH, aIeKBaTHOU
YCIIOBUSIM 3a]1a4U;

e T[OHUMaHHE (PU3UYECKHMX OCHOB U TMPUHLMUIIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJAJICHHE METOJaMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TPOBEACHUS (HU3HUECKUX
OKCIIEPUMEHTOB, aHAIM3a U WHTEPIIPETalni WH()OPMAIIUHY, ONPEACIICHUS TOCTOBEPHOCTH
MOJIy4EHHOTO PEe3yJIbTaTa;

® CO3/aHUE YCIOBUM Il Pa3BUTHUS YMEHUW MNPOEKTHO-KUCCIIEIOBATEIBCKOW, TBOPYECKOMN
JESTCIIbHOCTH.

Ha wu3ydenune ¢usuku (0a30BBI YpOBEHb) Ha YpPOBHE CpEIHEro oO0IIero oOpa3oBaHUs
otBoauTcs 136 wacoB: B 10 kiacce — 68 gacoB (2 gaca B Henento), B 11 kimacce — 68 yacoB (2 vaca B
HEJIEIIO0).

[Ipennaraemslii B mporpamMMe 1o (u3MKe mepeueHb Ja00opaTOpHBIX U MPAKTHUECKUX padboT
ABIISIETCS. PEKOMEHIOBAaHHBIM, YUUTENb JeNaeT BHIOOp MPOBEACHUS J1AOOPATOPHBIX PabOT U OIBITOB
¢ Y4ETOM UHAMBUAYAIBHBIX OCOOCHHOCTEH 00yJaroIIXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkaroumero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Ponp m Mmecto ¢us3uku B (GOPMHPOBAHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMkeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTh, MIHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CHUCTeMbl KoopAuHaT. CloXeHHe nepeMelieHul U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUSI MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHus.

KpuBonunerinoe nBuxeHue. [[BH>KEHHME MATEpHAIBHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa oopanienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHOUIOMETp, JBHXKCHHUE
CHApAJIOB, LIEMIHBIE U PEMEHHBIE NIEPEIAYN.

Jlemoncmpayuu

Mopens cuctemMsl OTCUETA, HITIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[TpeoOpa3zoBaHre ABMXKEHUN € UCIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoIIeHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hamnpagnenne ckopocTH py JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEAEICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOUIEHUS ~ MEXAYy  OyTAMH,  NPOWIEHHBIMM  TEIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUH C
HayaJbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Tpuaiun otHocutenbHOCTH ['anmuiies. [lepBoiit 3akoH HeroTona. MHepimanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHmmn cynepno3unmu cwil. Btopoil 3akoH HeroToHa ais
MaTepUalibHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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



Tpenune. Bunabl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBIEHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT Cubl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHudyeckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: MOAIMIUITHUKYA, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTePUAIBHBIX TOUYEK. MIMIylbe cuitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHUs UMITyJibca. PeakTUBHOE ABUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprus maTepuanbHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexos mOTeHIIMATHHON YHEPTHH B KHHETUUYECKYIO H 0OpaTHO.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
MIpUMEPE PACTSHKEHUS PE3UHOBOTO JKT'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPUHU U UX OINBITHOE 00OCHOBaHHUE.
bpoynoBckoe nBmwxkenme. Quddys3msa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHII
BemecTBa. MoJiend CTPOEHHUs Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB



BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KoindyecTBo BellecTsa.
[TocrosinHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon Jlanbrona. M3omporiecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IMPOLIECCOB: N30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu  MOJEKyI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIEHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYpPbI BO3/1yXa B HE.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3MeHeHus. KonmnyecTBo TerioTsel U paboTta. BHyTpeHHss 2HEPrUsi OAHOATOMHOTO
UJICAIBHOTO ra3a. Bupl Teronepeiayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue o0 anmabatHoM mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
TeIu1oBbIX MamnHax. Koagdunuent nonesnoro aeictBus tersioBod Mamuubl. [{ukin KaphHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOThI: BBUIET HMPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

W3meHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Npu Terionepeaaye.

OnbIT 0 auabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenume u  kumeHue. AOCOTIOTHAS |
OTHOCHTEJIbHAS BIIAXKHOCTb BO3AyXa. HackleHHbI nap. YaenpHas TeIoTa napooopa3oBaHuUs.
3aBUCHUMOCTb TEMIIEpATyphl KUIIEHUS OT JaBJICHHUS.



Tsépnoe Teno. Kpucrannnueckue u amopgHbIe Tesia. AHU30TPOINS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBneHne W Kpuctaiuzauus. YaeabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KAJIOPUMETP, TEXHOJOTMHU IIOJIYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, © HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3MepeHne OTHOCUTEIbHON BIaKHOCTH BO3]IyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. J[Ba Buaa >I€KTpUUYECKHX 3apsIOB.
[IpoBoIHUKY, TUATIEKTPUKH U TOTYNPOBOAHUKU. 3aKOH COXPAHEHHS JICKTPUUECKOT0 3apsija.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHwlid  31n€KTpUyYecKHid  3aps.
OnekTpuueckoe moje. Hampsxk€HHOCTh diekTpudeckoro mojis. [lpuHuun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUM HanpsHKEHHOCTU JIEKTPUYECKOTO TOJIA.

Pabora cun oanexkrpocratudyeckoro modsi.  [loreHuman. Pa3HOCTP  MOTEHLMAIOB.
[IpoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3ieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkoctb. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsA’KEHHOI0 KOHJIEHCATOPA.

TexHu4yeckue yCTpOMCTBA M MPAKTUUECKOE IPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyMUHBIN IIPUHTED.

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IEeKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJEKTPOCTATUYECKOM IIOJIE.

DNIeKTpOoCTaTUYECKas 3allIHTa.

JM3eKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOMIAAY  IUJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHsKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DIIEKTPUYECKUI TOK. Y CIIOBUS CYIIIECTBOBAHMS AJIEKTPUIECKOTO TOKA. MICTOUHMKHM TOKA.
Cuia Toka. [IoCcTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1s ydacTka Lenu.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VY nensHoe COMPOTHUBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapatieIbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

PaGora sanexrpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3NEKTPHUYECKOTO TOKA.

DIEeKTPOABMKYIIAs CHJIAa M BHYTPEHHEE CONMPOTUBIICHHE UCTOYHMUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM ) AyieKTpudeckoi nenu. KopoTkoe 3aMbIkaHue.



OneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJUIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciuiaBaxX 3JEKTPOJUTOB. ODJIEKTPOIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MonHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBICHHS LMWIMHAPUYECKUX IPOBOAHUKOB OT JJIMHBI, ILJIOLIAU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

M ckpoBo# paspsa v IPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMeIaHHOI0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  ANEKTPOABMIKYILEH CHUJIBI  WCTOYHMKA TOKa M €ro  BHYTPEHHEIO
COIIPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBSi3e C KypcaMHd MaTeMaTHKH, OHOJIOTWH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnusie nousimus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepoosia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYEeCKHe (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKIHWH Ha OCHU
KOOpJHMHAT, CJI0KEHUE BEKTOPOB.

buonocus: MexaHnueckoe IBUKEHHE B )KMBOW IMpupoae, 1ud¢ys3us, ocMocC, TEMI000MeEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBAaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCTIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIUITHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE



HAaHOMATEepHaloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHUYecKas  3allluTa,  3a3€MJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesIbHbIe MPUOOPHI,
AIIEKTPOOCBETUTENbHBIC TPHUOOPHI, TaJIbBAaHHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
Bekrop marauTHOM MHAYKIMU. [IpMHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuy. KapTuHa TMHUN MarHUTHOW MHIYKIUU ITOJISI IOCTOSIHHBIX MArHUTOB.

MarauTHo€e 1oje NpOBOJHHMKA C TOKOM. KapThHa JMHMI MHIYKIIMM MAarHUTHOIO IOJIS
JUIMHHOTO IPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwia Amniepa, €€ MOJlyJIb M HalPABJICHHE.

Cuwia Jlopenna, e€ MOAynbp M HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHue HNeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIEeKTPOABMKYIIASA CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoM unaykuuu dapazes.

BuxpeBoe siekTpuueckoe Mose. DNEeKTPOJBMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHaykTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJICKTPOIBUIKYINAS CHJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYHIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBAa M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsiT OpcTena.

OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[erictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHre AMeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOJBMKYIIECH CHIIBI MHAYKIIUM OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS 2IEKTPOMArHUTHON WHIYKITHH.

Pa3nen 5. Kosiebanusi 1 BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomazcHumHvle Koae0anus
Konebarenbnas cucrema. CBoOOgHBIE MexaHWueckue Kkojebanusa. [apmoHHueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (asza kosnebanuil. IlpyXMHHBIT MasSTHUK.
MaremaTnueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHUX Kolebanuii. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.



Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KoJIeOATeIbHOM  KOHType. AHAJIOTMs MEXIYy MEXaHWYECKMMHU M 3JIEKTPOMarHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHMs SHEPTHH B HICATLHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBiaenue o 3aTyxammuX KojeOaHUIX. BbIHYXIeHHbIE MEXaHHMYECKHE KOJIeOaHus.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

ITepemenHbIil Tok. CUHYCOMAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJIICHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PHUCKM IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa uCnonb30BaHUA
AJIEKTPO3HEPTUU B ITOBCEITHEBHOM JKU3HHU.

TexHnueckue yCTpOCTBA M IIPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Koyie0aTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTEMaTHYECKUN
MasITHHK).

HabGmonenue 3atyxaromux KojaeOaHuid.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJCOaHUI.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

OcuumorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEAMHEHUU PE3UCTOpa, KaTYIIKM UHAYKTUBHOCTH U
KOHJICHCATOPA.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTHY NIEPUOA MAJIBIX KOJieOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne TMepeMEHHOIO0 TOKa B IENM W3 IOCJIEI0BATENbHO COEAMHEHHBIX
KOHJCHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 3.1eKmMpOMAHUNIHBIE 60TIHbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BosHbL. [lomepeunble M mponosibHble BOJHBL. MHTepdepenuuss u nudpakuus
MEXAHUYECKUX BOJIH.

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

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3amMmHas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BoiHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXKCHHE, IMpeJoMJIeHue, moysipu3anus, audpakuusd, uHTrepdepenuns. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeIEBUACHUA. Pagronokanmys.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKatoUe cpebl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHHUE OMEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabmoneHue oTpaxkeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHny u AMPpakiuid MEXaHM4eCKUX BOJIH.



3BYKOBOM pE30HAHC.

Habnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOU
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHHUE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OHOPOIHOMN Cpefie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne M300pakeHUl B IIOCKOM
3epKaie.

[Ipenomnienne cBera. 3aKOHbl IPEIOMIIEHUs cBeTa. AOCONIOTHBIM  IOKa3aTellb
npenomienus. [lonHnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcus cera. CrioxkHBIN cocTaB Oenoro ceta. LIBerT.

Cobuparomue M paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKas CHJia TOHKOW JHH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YciaoBue HAOMIOIEHUS TIIaBHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4yeckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, JAUQpaKIMOHHAs
peméTKa, MOISAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHHE, OTpakeHHWE U MperoMieHue cBeTa. Onrtuueckue
npUOOPBHI.

ITonHOE BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

HaGnronenue uurepdepeHnnu ceera.

Habmonenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3mepeHnue nokaszaresns IpeaoMIIeHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONW MeXaHWKH. [locTymarsl cnienuanibHON TEOpUH
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJIYJIS CKOPOCTH CBE€Ta B BaKyyMe, IPUHLIMI
OTHOCHUTEIBHOCTH ODUHIIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE AJIUHBI.
OHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3M sHEPruM POTOHA C €ro YaCTOTONH. DHEPTUS U UMITYIIbC
doroHa.
OtkpeiTue u wucciaenaoBanue Gorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. Ypasaenue DitHmreitna 1 porospdexra. «Kpacnas rpanuna» porodddexra.
JaBnenue cBera. OnwiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poTolrneMeHT, (GOTOIATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
CBeToquoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. [lnaneraphas
mozenb atoMa. [locrynarer bopa. U3nydenue u nornomeHue (GOTOHOB IpU MEPEXojie aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl crnexkTpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZOpPOJA.
BousinoBsie cBolicTBa yactull. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayain3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: CIEKTPAJIbHBIA aHAJIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopguenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOGnroneHue nuHeyaThIX CEKTPOB U3ITyUEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HabGmronenue nuHeRvyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHThI,  JIOKa3bIBAIOLIUE  CJIOXHOCTh  CTPOCHMS  sijpa. OTtkpsITHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeeneHnio cocTaBa pagioakTUBHOTO U3ITy4eHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3IydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OpraHU3MBbI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsbl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-uszinyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.
OHeprust cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.
Snepusle peaknnu. [lenenue u CUHTE3 SAED.
Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop! HaOJIOIEHUS U pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
@dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoi KapTHHBI MHpAa.
TexHuuyeckue ycTpoiCTBa M MPaKTHUECKOE NMPUMEHEHHE: J103UMEeTp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Oomoa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Ortanbl  pa3BuTus acTpoHoMuu. llpukiiagHoe UM MHUPOBO33pPEHUECKOE 3HAUEHHUE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/IbI, INIAHETHI, UX BUAMMOE JBH)KECHUE.

Conneynas cucrtema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. Jluarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
nocje0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMK CoJHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B SIpax TalaKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUS
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, ianer, Maeunoro I1ytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeNbHOCTH YelIOBeKa, pPOJdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM PSITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIEHUIN O IPUPO/IE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyiiecTBisieTcss ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTuKH, OWOIIOTUH, XHMHH,
reorpadyu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl U HUX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKY TTOJI00MS TPEYTOIBHUKOB, ONPEIEICHNE TUIOIIAIN TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snextpudeckue SBICHUS B JKUBOW MIpHUpojie, KojeOaTelabHbIE IBUKEHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEUCTBHE pPaJUALMM HA >KUBbBIE
OpraHU3MBlI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPaIbHbIN aHAIN3.

T'eocpaghus: MarHUTHBIE TIONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX Py, (poTochEéMKa 3eMHOI
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPICECHUI.

Texnonozus: MTMHUM DJIEKTPOIIEpeiad, TE€HEPATOP MEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATED,
WHIYKIIMOHHAsI TIeYb, pajap, pPaauoONpUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-meusp,
MPOEKIIMOHHBIN anmnapat, BOJOKOHHAs ONITHKA, COJTHEYHAsI OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJabTaThl OCBOCHHUSA yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOrO  OOILIECTBa,
pacuiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEILHOCTH, B TOM YUCIIC B YACTH:

1) rpa:xknaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOydYalOmIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B HHTEpEcax TPakIaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCHICKON I'PaKTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKECHUSM POCCHUCKHUX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 MIOBEICHUS;

CIOCOOHOCTh OIICHMBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

4) 3¢TeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIFOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K pa3muuHbiM chepaM MpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OymylIei
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITIOCOOHOCTh K OOpa30BaHUIO M caMOOOpa30BaHUIO B 00JACTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJOTHUECKOW KYJIBTYphl, OCO3HaHHE TJ00AJBHOIO XapakTepa
HKOJIOTUYECKUX MPOOiIeM;

IUIAaHUPOBAaHUE M OCYLIECTBIICHHE NEHCTBHI B OKpY’Kalolled cpele Ha OCHOBE 3HAHUS
LeJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

pacuIMpeHre OmbITa JeATeNbHOCTH SKOJOIMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3uKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSI:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENbHOCTh UHAUBHUIYAIBLHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OIPEAEIIATh LUENN JEATENbHOCTH, 3aJaBaTh IapaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3padaThIBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHWBATH COOTBETCTBUE PE3YJIbTATOB LIEJSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble nccienoBareibckue 1eiCTBUSA:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pusmdeckoi
HAYKH;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
($u3KKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY IIOMCKY METOJIOB PELIEHUs 3a7a4
buznYeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

BJIAQJIETh BHUJIAMU JIEATEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEpPIPETALUH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpH
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUIOTE3y €€ pelleHMs, HaxOAuUThb AapryMEHThl IS J0Ka3aTelbCTBAa CBOMX YTBEPXKIACHUH,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AQHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUIeHMs 3aJauyd pPe3yiabTaThl, KPUTHYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33Jaud B OOpPA30BATEIHHOM JCSATEIHHOCTH, B
TOM YHUCIIE TIPH U3YYCHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh EPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33a]]a4H, TOIyCKAIOIINE albTEepHATUBHBIEC PEIICHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJIEp’KaHUsl U3 HCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSITENBHO OCYLIECTBJISATh IOMCK, aHAJIW3, CHUCTEMATHU3alMI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHBIX BUIOB U (OPM MpE/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIOJIb30BaTh CpEACTBAa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHUEM
TpeOOBaHUI 3PTOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepeXeHtsl, IPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€3011acHOCTH;



CO3/1aBaTh TEKCThl (U3NYECKOTO COJACPKAaHUS B pa3UYHBIX (opMmarax ¢ y4EToMm
Ha3Ha4YCHWs HMHQPOPMAIMK W IEJICBOM  ayJUTOpUH, BHIOWpas ONTUMAIbHYIO (opMy
MMpEaACTaBJICHUA U BU3yaJIU3alluH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3HKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOIb30BAHHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUAYAITBHON paOOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHUW30BbIBATH M KOOPAUHUPOBATH
JIEUCTBUA IO €€ JOCTUIKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUM, PACHPENCIATh POIU C Y4ETOM
MHEHHUH Y4aCTHUKOB, 00CY>KIaTh pe3yIbTaThl COBMECTHOU pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUIN pe3ysIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLIEHWBATH HJAEH C IMO3UMLUMHA HOBH3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYaLMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATHBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranu3amnus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIILHO COCTABJIATH TUIAH PEHICHHUS PAcuETHBIX M KAYSCTBCHHBIX 3a/ad, TUTaH
BBIMIOJTHEHHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM HUMEIOUIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JTaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;
pacHpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pereHmue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO DSPYIAUIMH B 00JacTU (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTH KOPPEKTUBBI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB LETISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICJIMTEILHBIX TIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIE30BaTh IPUEMBI peICKCUU TSl OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
MPUHUMATE Ce0sl, TOHMMasi CBOM HEJIOCTATKH M JIOCTOMHCTBA;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
pHU3HABaTh CBOE MIPABO M MIPABO JAPYTUX HA OIIHOKH.
B npouiecce qoctukeHHs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DU3UKE AJIs
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y O0yYarOMIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpEryJIMpPOBAHUS, BKJTFOYAIOIIIET O CaMOKOHTPOITb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIDKECHHIO IENTd U yCIexy,
ONTUMU3M, MHUIITUATHUBHOCTb, YMCHUC HeﬁCTBOBaTb UCXOods1 U3 CBOUX BOSMO)KHOCTCI;'I;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATh AMOIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 IMPHU OCYHICCTBJICHUN OGH_IGHI/ISI, CIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHULIO,

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTh BHICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K konny o6yuenus B 10 kjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAayYyHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TE€XHOJOIMH, B IPAKTHYECKOHN
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULbI NPUMEHEHHUS H3YUEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, UHEpUUAIbHAs CHUCTEMa OTCUETa, aOCOJIOTHO TBEPIOE TENO, WACAIbHBIA ra3, MOAEIU
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TE€J, TOUCYHBINA DJICKTPUYECKHUM 3apsA] IPU PELIECHUU
du3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHUE SBJIECHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BELIECTBA M 3JIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBUKCHHE 110 OKPY)KHOCTH, WHEpUHs, B3amMmojecicTBue Ten, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHUE JKUAKOCTeW M TBEPIBIX Tel, M3MEHEHHEe 00bEMa Tell NMpU HarpeBaHUU
(oxJ1aXx/1eHNUHN), TEMJIOBOE paBHOBECHE, NCIIApEHUE, KOHIEHCAUs, JIaBJIeHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BJIAJKHOCTH BO3]lyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, AJIEKTpU3alus Tel,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUYECKHE BEIUYMHBI: KOOpAUHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NOTEHLUaNbHAas SHEPIus, MeXaHudeckas padoTa, MeXaHHMYecKass MOIIHOCTb; MpHU
OMUCAaHUM TPABWJIBHO TPAKTOBaTh (U3UUECKUN CMBICH HCIOJB3YEMbIX BEIMYUH, MX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONMCHIBATh HU3YYEHHBbIE TEIJIOBbIE CBOMCTBA TEJl W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nyeckue BENWYMHBL: JIaBJICHHE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI SHEprus, pabora rasza, Kod(pQUIMEHT MOJE3HOrO JEHCTBHS TEIJIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3YEMbIX BEJTUUMH,
uX OOO3HAYEHMS U EIUHMIBI, HAXOTUTh (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YYECHHBIE JJIEKTPUUECKHUE CBOWCTBA BEIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIONb3YEMbIX BEJIWYMH, UX OOO3HAUYEHHUS U €IHUHUIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;



aHaATM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarotenwus, I, II m III 3akonbl HbploTOHa, 3aKOH COXpaHEHUSA
MEXaHUYECKON IHEPIUM, 3aKOH COXPAHEHHUs UMITYJIbCA, IIPUHILIMII CYIIEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEILECTBA, I'a30BbIC 3aKOHBI, CBSA3b CPEAHEH KHHETHMYECKOW OSHEPIMM TEILIOBOTO JBUKCHUSA
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIiepaTypoi, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAKEHHUE U YCIIOBUS (IPaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ISHCTBHUS MAIIHH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nyaTh yCiaoBUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHHUIO (DU3MUYECKUX SBICHUH U TIPOLIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEPEHUH, Hpu 3TOM  (OpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH 3TOM
BbIOMpPATh ONTHUMAJbHBII CIIOCOO H3MEPEHUs M HCHOJIb30BaTh H3BECTHBIE METOJbl OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTU MEXIY (U3MYECKUMHM BEJIMYMHAMM C HUCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yNIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHJE TaOJMIl M rpaduKoB, AeiaTh BBIBOJbI
10 pe3yJbTaTaM UCCIEI0BAHMNS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpU MPOBEICHUM HCCIENIOBAaHMM B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M IMPOEKTHOW JESATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U J1aOOPaTOpHOro 000py10BAHHUS;

pemarh pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJENblo, MCIONb3ys
¢du3nyeckre 3aKOHbl M NPUHIUIbBI, HA OCHOBE aHAJIM3a YCIOBMS 337a4l BIOUpPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
IPOBOJUTH PAcUYEThl U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HauUeHUsI (pr3nyecKoi BEIMUHHBI,

pemaTh KauyeCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO ILIETIOUYKY
paccyXIeHHUI ¢ ONOpoi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCIOJIb30BaTh NPU PELIEHUMH Y4eOHBIX 3aJad COBPEMEHHble HH(OpPMAalMOHHBIE
TEXHOJIOTUM Ul TIOUCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

PUBOJUTH NMPUMEPHI BKJIa/la POCCUICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHYECKHE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieueHns 6€30MaCHOCTH MPHU OOpalleHUH ¢ TPHUOOpaMH U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpaHEHHUsI 3/10pOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpyOIbl, palUOHAIbHO pacHpelensTh OOf3aHHOCTH U IJIAHUPOBATh JESATENbHOCTh B
HECTAHJAPTHBIX CUTYalUsX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K koniy o0yuenus B 11 kJjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKOU
NeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3UUYECKUX MOJeNel: TOYEeUHBIH
NIEKTPUYECKUIN 3apsil, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SJEpHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/Jpa MPH pelieHnn GU3NYECKUX 3a/1ay;



pacmno3HaBaTh (pU3MYECKHE sBICHUS (MPOIECCh) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKLINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYILIUICS 3apsl,
AIIEKTPOMArHUTHBIE KOJICOaHUSI U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPaKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS CBETa, JUCIEpCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIEKTpa aToMa BOJI0PO/la, €CTECTBEHHAsI U UICKYCCTBEHHAs PaIlOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUYECKUHM 3apsij, CHjla TOKa, AIJIEKTPHUYECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Awmmepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYILIKH, SHEPTUsl JIEKTPUYECKOr0 M MAarHUTHOTO IMOJIEH, MEepUoJl M 4YacToTa KoseOaHuil B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas Cuila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWYCCKUN CMBICT HCIIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHUMHY C APYTUMHU BEJIMUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIynbC (OTOHA, TEPHOJ IMOJIypaclaja, YHEPrus CBSA3M aTOMHBIX SAEp, NPH OINHCAHHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
SIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINC TAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMH
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMYHHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBICHUS, HCIONB3Ys (DU3MUECKUE 3aKOHBI U
OpUHLIMIIBE: 3akoH OMa, 3aKOHBI TOCTEAOBAaTENbHOTO U MAPAICIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKLIMH, 3aKOH
NPSIMOJIMHEHHOTO PacIpOCTpaHEHUsI CBETa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHIITeHHa 111 Qorodrddexra, 3aKOH COXPaHEHUsS] HHEPTUU, 3aKOH
COXpPAaHEHHUsSI MMIYJbCa, 3aKOH COXPAHEHUsI DIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH paJnOakTUBHOrO pacmajaa, IpU 3TOM pas3iudaTrh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €0 MAaTeMaTH4YeCKOe BBIPAKEHHE W YCIOBUSA (TpPaHMIIBI,
00acTi) IPUMEHUMOCTH;

OTIpE/IeNIATh HAIpaBJIICHWE BEKTOpAa MHIYKIIMM MArHUTHOTO TOJSi MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OIHMCHIBATh N300pa’keHHe, CO3/1aBaeMOE TNIOCKUM 3€pKajioM, TOHKOH JIMH301;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HU3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTDH OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE H3MEpPEHHUs (U3UYECKUX BEIUYUH, TPHU STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEIMYMH C UCTIOIB30BAHUEM IIPSIMBIX H3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yiabTaTam
HCCJIEJIOBAHMUS,

coOnrofaTh mpaBuiaa O€30MacHOr0 TpyAa MPU NPOBEIACHUHM HCCICIOBAHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOpHOTO 000pyIOBaHUS;



pemiath pacuy€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIONb3Ys
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOMpPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I1OJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKOi BEINUHHBI,

pelarb KayeCTBEHHbBIEC 3aJayd: BBICTPAMBATL JIOTUYECKU HENPOTHUBOPEUYMBYIO LIENOYKY
paccyKIeHUI C OIIOPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

UCTOJB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U MPEACTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMy0 HH(POPMALUIO;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BAHUS B IOBCEIHEBHOM JKHU3HU;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHus 6€30MaCHOCTH MIPHU OOpALIEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
TPYIIbI, PalMOHAIBFHO paclpeneNiiarTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 yYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4decTBo 4acoB DIeKTPOHHBIE
Ne 11/ HaumeHoBaHue pa3ieioB U TeM
¢ IporpaMmbl B Konrposbubie  IlpakTuyeckue (un¢posnre)
cero padoTHI padoTHI o0pa3oBaTejIbHbIE
pecypchl
Pa3gen 1. DU3UKA U METO/IbI HAYUHOI'O ITIO3HAHUS
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 Bronmozexa LIOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2

Pa3zgen 2. MEXAHUKA

bu6mmorexa [IOK
21 Kuemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Jlusamuia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUUECKOM TEOpUn 9 1 bubmorexa HOK
' https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEPMOJMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cOCTOsIHUS BeniecTBa. Da3oBbie 5 bu6mmoreka [IOK
' TIePEXO/IbI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. JIEKTPOAUHAMUKA

24

bu6mmoreka [IOK
4.1 DUIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 [TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B 12 bubnnoreka [JOK
' Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KITIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuecTBO 4acoB

DJIeKTpPOHHbIe (LM (pPOBbIe)

New/m HporpavMbI Beero  OMBOwMMc  TIPaUMeeic  oGpasopatenmmbic pecypen
Paszpen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojne. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
' WHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pasnen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubmmorexa [IOK
' KOJIeOaHUs https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHUe U DJIEKTPOMAarHUTHbBIE 5 1 bu6nuorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crIeIIUAIBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTBI KBAHTOBOI ONTHKH 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoetine aroma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 3) bubmmorexa [IOK

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



https://m.edsoo.ru/7f41c97c
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Hroro no pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUH U aCTPOPHU3NKH 7 1 EES;I;/%[Z%ZI;L?ISH f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHHUE
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KVIACC
Ne Tema ypoka KOJ:::ESBO DJIeKTpoHHbIe HU(pPOBbIE
n/n oOpa3oBaTe/ibHbIE pecypchl
Bcero
1 ®dusuka — Hayka o npupoje. Hayunbie MeToabl IO3HAHUS OKPYKAIOLIETO MUpa 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0c32e2
2 Ponb u mMecto pusuku B GopMHpOBaHMN COBPEMEHHOW HAyYHOW KapTHUHBI MUpA, B 1 bubnnoreka [JOK
MPaKTHYECKOM JISSITeIIbHOCTH JIFO IS https://m.edsoo.ru/ff0c33e6
3 Mexaandeckoe  jBmxkeHHE. OTHOCHUTEIBHOCTh  MEXAHWYECKOTO  JIBHXKCHUS. 1 bubmuoreka [JOK
[TepemerieHue, CKOPOCTh, YCKOPEHHE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NIPSIMOIMHENHOE IBUKEHUE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe magenue. Y cKopeHue cBOOOHOTO MaIeHUs 1 Egg?;/?;eeziigﬁlﬁmggcc
7 Kpuonuneiinoe nuxkenue. [IBuxeHre MaTEPUAILHON TOUKH 110 OKPYKHOCTH 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0c3ada
8 [Ipunnnn otHocurensHOCTH ['anmwied. MHepnuanbHble cucteMbl oTcyera. [lepBbrit 1 bubnnoreka [JOK
3akoH HproToHa https://m.edsoo.ru/ff0c3be8
Macca Ttena. Cuna. Ilpunuun cynepnosunmu cui. Bropoil 3akoH HberoToHa 1uis bubnuorexa [IOK
d MaTepUaIbHON TOUKU 1 https://m.edsoo.ru/ff0c3be8
10 Tperuii 3akoH HeroToHA 1)1 MaTepraIbHBIX TOYEK 1 bubmorexa HOK
https://m.edsoo.ru/ff0c3be8
11 3akoH BcemupHoro TsaroteHus. Cuna tspkectu. [lepBas kocMuueckas CKOpOCTh 1 BH6H_H0TCKa HOK
https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 E:tlgsjil;llcr)r?eltjasc%(.)rljlffOCSelS
13 Cuna tpenus. Koagounuent tpenus. Cuia CONPOTUBICHHS MPU JBHKEHUHU TEla B 1 bubmuoteka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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https://m.edsoo.ru/ff0c372e
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KUIKOCTHU HUJIM Ira3c

https://m.edsoo.ru/ff0c3f76

14 [TocTymarenbHOE U BpamaTeabHOE ABHKEHUE a0COMIOTHO TBEPIOTO Teja. MOMEHT bu6mmoreka [JOK
cuibl. [Tnedo cuibl. YcaoBusi paBHOBeCHs TBEPIOTO Teja https://m.edsoo.ru/ff0c41a6
15 NMnynsc MaTepuaJbHOW TOYKH, CUCTEMbl MATEPHUAIBHBIX TOYEK. VIMITYIbC CHIIBL bubmmorexa [IOK
3aKOH COXpaHEHUS UMITYJIbca. PeakTHBHOE JABMKECHHE https://m.edsoo.ru/ff0c43d6
16 PaGota u momurHOCTh cuibl. Kunetnueckas sneprusi MmaTepuaibHOW ToUuku. Teopema bubnuoreka [IOK
00 M3MEHEHUH KMHETUYCCKOW SHEPIHU https://m.edsoo.ru/ff0c4502
17 [lorenunanpHas sHeprus. IloTeHuuanbHas sHEprus ymnpyro AaepopMUPOBAHHOMN bubmmorexa [IOK
npyxuHsl. [loTeHIMaIbHAs SJHEPTUs Tea BOJIM3H MOBEPXHOCTU 3eMIIH https://m.edsoo.ru/ff0c461a
lp | BT eI S, Cot, T St oo B LOK
- ttps://m.edsoo.ru/ff0c478c
19 Ha60paT0pHa$vI pabora «MccnenoBaHue CBsS3U pabOTHl CUJIBI C HM3MEHEHHEM
MEXaHMUYECKON SHEPTUHU TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa»
20 KontponsHast pabora Ne 1 mo teme «Kunemaruka. /luHamMuka. 3aKOHbI COXpaHEHHUs bub6nuorexa [IOK
B MCXaHHKE) https://m.edsoo.ru/ff0c4b74
21 OcCHOBHbBIE  TOJOXEHHUS MOJIEKYJISIPHO-KHHETHYEeCKOH Teopuu. bpoyHoBckoe BI/I6J'I-I/IOTeKa [HOK
nsmwkenue. nddysus https://m.edsoo.ru/ffOc4dc2
29 Xapakrep ABIDKEHUS 1 B3aMMOJCICTBUS YacTHI] BellecTBa. Monenu CTpoeHus
ra3oB, JKUAKOCTEN U TBEPIBIX Tell
23 Macca monexyn. Konndectso Bemectsa. [locrosiHHas ABoraapo
24 TenmoBoe paBHOBecue. Temneparypa u e€ nzmepenue. [llkana remneparyp Llenbcus
. bubnnorexa [JOK
25 Wneanbusiii raz B MKT. OcHoBHOe ypaBHeHne MKT https://m.e ds;f).ru Iffocafde
26 AGcomtoTHas TemrepaTypa Kak Mepa CpeJHell KMHeTHYEeCKOW SHEpPruH JIBUKEHUS bubnnoreka [JOK
MoJieKyJ. YpaBHeHue MenaeneeBa-Knanelipona https://m.edsoo.ru/ff0c511e
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
28 JlaGoparopnast pabora «McciemoBaHue 3aBUCHMOCTH MEXKIY IapaMeTpaMu
COCTOSIHUS pa3peKEHHOT'0 Ta3a
29 N3omporieccel B naeanbHOM Ta3e U UX rpaduyecKoe IpeICTaBICHUE bubmuoteka [JOK



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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BHyTpeHHss sHEprusi TepMOJMHAMUYECKOW CHUCTEMBbl M CIIOCOOBI €€ H3MEHEHUS.

https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK

30 fa(;gnqecmo TEIUIOTHI M paboTa. BHYTpeHHSsS 3HEPTHUs OJJHOATOMHOTO HJICATBHOTO hitps://m.eds00.ru/f0c5952
31 Buapl Teronepenaun BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0c5¢c36
30 VYienbHas TEIIOEMKOCTh BemiecTBa. KOIMYECTBO TEIJIOTHI MPHU TEIUIONEpEaaye. bubmmoreka [JOK
AuabaTHBIH TpoIece https://m.edsoo.ru/ff0c5c36
33 [lepBblii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHUE K N30IpoLeccam BH6H_HOTeKa LIOK
https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs nporieccoB B pupoe. BTopoii 3akoH TepMoIuHAMUKN BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u KII/I TenmoBoi MalinHbI EESSJT:I;I/(?TT].GEIEIZ(I){)(.)I’IS/ffOC6OOa
36 uxn Kapnro u ero KIT/]
37 DKOJOTHYECKHEe MPOOIeMbI TETNIOIHEPTETUKH
38 O6o6matomuii ypok «MomnekynsipHas ¢pusrka. OCHOBBI TEPMOIMHAMHUKN Eggsji?/(;rféezi({)lcgﬁ/ﬁm%%
Kontponbuast pabora Ne 2 mno Tteme «MonekynspHas ¢usuka. OCHOBBI bubnnoreka [JOK
39 TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue u koHeHcanus. Vcmapenue u KuneHne BH6H_H0TCKa HOK
https://m.edsoo.ru/ff0c63b6
41 AOcomoTHas U OTHOCHUTEJIbHAS BIAXKHOCTh BO3/yXa. HachImeHHbIH map BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0c64d8
Teépnoe temo. Kpucrammmueckne u amopdHbie Tena. AHHU30TPONUS CBOWCTB bubmuorexa [JOK
42 kpuctayuioB. JXKunkue kprcraiuibl. COBpeMEHHbBIE MaTepPHAIIbI https://m.edsoo.ru/ff0c65f0
43 [MnaBneHue u KpucTauM3anys. Y elbHas TerioTa miasieHus. CyonuManus BHGH_HOTeKa LIOK
https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIJIOBOTO OalaHca bubmuoteka [JOK
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https://m.edsoo.ru/ff0c6820

45 DIIeKTpu3anus Tell. DJICKTPUUECKUH 3apsia. [[Ba BUa 3JEKTpUUECKUX 3apsiioB EH@I_HOTeKa HOK
ttps://m.edsoo.ru/ffOc6bcc
46 B3aumopeiictBue 3apsanoB. 3akoH Kynona. TouedHsli 35eKTpUYECKUil 3apsiz EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/ffOc6ees
47 Hanpsox€HHoCTh 3nekTprdeckoro mnosid. [IpuHIMN cynepno3uinuu 3IeKTPUYECKUX bubnunoreka [JOK
noJiei. JIMHUU HAPsHKEHHOCTH https://m.edsoo.ru/ffOc6df2
48 PaGora cun anexktpoctaruueckoro nois. [lorenmnuan. Pa3nocts noTeHnnamos bubmmoreia HOK
https://m.edsoo.ru/ffOc6f00
49 [IpoBOAHMKK ¥ JUAJIEKTPUKHA B DIEKTpOCTaTHUYECKOM Tofe. JludnekTtpuyeckas bubnunoreka [JOK
POHUIIAEMOCTb https://m.edsoo.ru/ff0c7018
50 OnektpoémkocTb. Konaencarop BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0c7126
51 DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOpa. DHEPIHs 3apsHKEHHOTO KOHIEHCATOpa EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/ff0c72c0
52 JIaGoparopHas pabota "M3mepeHue 1eKTpoEMKOCTH KOHIeHcaTopa"
53 [MpuHIMI OEHCTBUS M MPUMEHEHHE KOHJICHCATOPOB, KOMHPOBAIHHOIO ammapara,
CTpYHHOTO MpUHTEpa. DIEKTpoCcTaTHYeCcKas 3alIuTa. 3a3eMIIeHHE dIIEKTPONPUOOPOB
54 DNeKTpUUECKUN TOK, YCIOBHUsS ero cymiectBoBaHus. [locTossHHbIN Tok. Cuia ToOKa.
Hanpsokenne. ConpotuBiienue. 3akoH Oma Juisl ydacTka Lenu
55 [TocnenoBarenbHOE, MApAIEIBbHOE, CMEIMIAHHOE COEJUHEHUE MPOBOJIHHUKOB. bu6mmorekxa [JOK
JlaboparopHas pabota «/3ydeHne cCMemanHOro COeAMHEHUS PE3UCTOPOBY https://m.edsoo.ru/ff0c74f0
56 Pa6ota u MolHOCTh A5eKTpudeckoro Toka. 3akoH J[xoyns-Jlenna Eggsﬁ?/(;;éelijii(?rﬁlﬁOc?SBS
3akon OMa amsi TOTHOU (3aMKHYTOH) deKkTpuueckoil nenu. KopoTkoe 3aMbIkaHue.
57 Ha6opaT0pHIe[1ﬂ paborta <§I/13Mep};me) S/1C pI/ICTO‘—IHI/IKIE-lI TOKa I/Ip €ro BHYTPEHHETO EH@I_HOTCM HOK
CONPOTHBICHM ttps://m.edsoo.ru/ff0c7ae0
58 DNeKTpOHHAs TPOBOJUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTH COINPOTUBICHUS
METaJJIOB OT TemrepaTypsl. CBepXIpOBOIUMOCTb
59 [IpoBOgHUKHK,  OUAIEKTPUKA W TOJYNPOBOJHUKH.  3aKOH  COXpPaHECHMS bubnuoreka [JOK

QJICKTPHUYICCKOTI'O 3apsaa

https://m.edsoo.ru/ffOc6bcc
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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60 DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB 1
[TonynpoBoiHMKH, WX COOCTBEHHAs! U MpUMECHas nMpoBoaAuMoOcTb. CBolcTBa p—N- bubnmoreka [JOK
61 1 )
nepexoza. IoaynpoBoHUKOBBIC IIPHOOPHI https://m.edsoo.ru/ff0c84ae
DJIEKTPUYECKUIN TOK B PaCTBOpax M paciuiaBax 3JECKTPOJUTOB. DJIEKTPOIUTHUYECKAS bubmuoreka [JOK
62 1 )
JMCCOIMALUS. DICKTPOIIU3 https://m.edsoo.ru/ff0c82ba
63 OnexTpuueckuid TOK B razax. CaMOCTOSITENIbHBI U HECAMOCTOSATEIbHBIA pa3psl. 1 bubmmorexa [IOK
Mounwust. [Tnazma https://m.edsoo.ru/ff0c84ae
DnexTpuueckue MpuoOpsl U YCTPOMCTBA U UX MpakTudeckoe npumeHenue. [Ipasumna bubnunoreka [JOK
64 1 ;
TEXHUKH 0€30MaCHOCTH https://m.edsoo.ru/ff0c86fc
. bubmuoreka [JOK
65 O606maronuit ypok «1IeKTpoIuHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTponbnas pabota Ne 3 no teme «OnekrpocraTtuka. [locTOSHHBIN IeKTpUYeCcKuit bubnunoreka [JOK
66 1 .
ToK. TOKHM B pa3IMuHBIX Cpeax» https://m.edsoo.ru/ff0c8a8a
N bubmuoreka [JOK
67 PesepBHrliit ypok. Ocobennoctu pemienus 3agad EI'D mo mexaHnuke 1 hitps://m.eds00.ru/ff0c8c56
. bubnuoteka [JOK
68 PesepBHEIit ypok.OcobeHHOCTH pentenus 3agad EI'D mo TepMoanHaMuke 1 https://m.edsoo.ru/ffOc8f6e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KJTACC

KosmnuectBo
ol Tewa ypoxa odpasomareamie pecypes
Bcero
1 [ToctossHHBIE MarHUTBI M WX B3auMojelcTBue. MarnutHoe mone. Bektop 1 bu6mmoreka [IOK
MarHMTHOW MHIYKIMH. JINHUM MarHUTHON WHIyKIIUU https://m.edsoo.ru/ff0c9778
2 MarautHoe 10JIe NpPOBOJHMKA ¢ TOKoM. OmnbiT Opcrena. BzaumoneiictBue 1 bubnnorexa [HOK
IIPOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JIaGoparopHas pabota «/3yueHre MarHuTHOTO TOJISE KATYIIKU C TOKOM 1 ]_SH6HHOTeKa LIOK
https://m.edsoo.ru/ff0c98fe
4 JleficTBe MarHMUTHOTO TIOJI HA MPOBOJHMK ¢ TokoM. Cuna Ammnepa. JlaboparopHas 1 bubnuorexa [JOK
pabora «lccrnenoBanue IEHCTBUS MOCTOSIHHOTO MAarHUTA Ha PAMKY C TOKOM) https://m.edsoo.ru/ff0c9ac0
JlelicTBUE MAarHUTHOTO TIOJII Ha JBIKYIIYIOCS 3apshkeHHyro dvactuny. Cuia bubnuoreka [IOK
5 1 .
Jlopentia. Pabora cuisl Jlopenia https://m.edsoo.ru/ff0c9df4
5 OnexkrpoMarHutHas uHAyKuus. [loTok BekTtopa MarHuTHOW wuHIykuuu. OJ(C 1
WHIYKIUH. 3aKOH 2JIEKTPOMarHUTHOW MHAyKImu Papayes
7 JlaGoparopHas padota «lccnenoBanue sBICHUS 3€KTPOMAarHUTHON MHIAYKLIAN 1 ]_5H6HHOTeKa LIOK
https://m.edsoo.ru/ff0cal50
8 WunyktuBHocTe.  SBnenne camomuaykuuu. OJC caMOMHAYKIMH. OHEpPrus 1 bubnuorexa [IOK
MarHUTHOTO TIOJIsl KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE TI0JIe https://m.edsoo.ru/ff0ca600
TexHuueckne ycTpoiicTBAa © WX  TNPUMEHEHHWE: TIOCTOSHHBIE  MAarHUTHI,
9 AJIEKTPOMArHUTHl,  JJIEKTPOJBUTATENlb, YCKOPUTEIH  HJIEMEHTApPHBIX  YaCTHIL, 1
WHIYKITUOHHAS T1eYb
. bubnuorexa [JOK
10 O6o6maromuii ypok «MaraHutTHoe moje. DIeKTpOMarHUTHAST MHTYKITHS 1 https://m.edsoo.ru/ff0cabs?
11 KonrponsHast pabora Ne 1 mo Teme «MarHutHoe Tmojie. DIEKTPOMAarHUTHAs 1 bubnuoreka [IOK
HHTYKIIHASD) https://m.edsoo.ru/ff0cad58
12 CBoOogHBIE MexaHUYECKHe KolieOaHus. ['apMoHUYeckue KoyieOaHus. YpaBHEHUE 1 bubnmoreka [JOK
rapMOHUYECKUX Kojiebanwmii. [IpeBparienre sHepruu https://m.edsoo.ru/ffOcaf06
13 JlabGopaTopHas pabora «MccnemoBanne 3aBUCUMOCTH TIEPHOJIa MajbIX KoJieOaHUMH 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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https://m.edsoo.ru/ff0c9df4
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rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl Ipy3a»
Konebarenbubiit koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUS B UCAIbHOM

bu6mmoreka [IOK

14 Egng;sﬁ;‘;ﬁfliHM;‘?(‘;;Z%;{MM::‘Ha”"”‘" MEORAY MexaniHeciii - https://m.eds00.ru/ff0ch820
15 ®opmymna TomcoHa. 3aKOH COXpaHEHHS SHEPTHU B HJICATLHOM KOJIeOATEIHHOM bubmuorexa [JOK
KOHTYpe https://m.edsoo.ru/ff0cb9c4
16 [IpencraBnenne o 3arTyxaromuX KojeOaHWSAX. BBIHYXJIEHHBIE MEXaHUYECKHE bubnnorexa [HOK
KosieOanust. Pe3oHanc. BbIHYKIEHHbBIC 2JIEKTPOMArHUTHBIC KOJICOAHHSI https://m.edsoo.ru/ff0cbh86
17 [lepemennbiii Tok. CHHYyCOUIaIbHBIN NEPEMEHHBI TOK. MOIIHOCTh NEPEMEHHOTO bubnnoreka [JOK
TOKa. AMIUTUTY/IHOE ¥ JICHCTBYIOIIEE 3HAYCHUE CHIIbI TOKA M HAIPSDKCHUS https://m.edsoo.ru/ff0cbd34
18 Tpancdopmarop. IIpomsBoacTBo, mepenada U MOTPEOICHHE DICKTPUUCCKOM
SHEPTUHU
19 YCTpolCTBO M MPAKTUYECKOE MPUMEHEHHUE DJIEKTPUYECKOr0 3BOHKA, T€HEeparopa bubnuorexa [JOK
NePEMEHHOT0 TOKa, JINHUI dJIEKTpoIiepead https://m.edsoo.ru/ffOcc324
20 OKOJIOTUYECKHE  PUCKH  TIpU NPOM3BOACTBE  OJEKTPOOHEPTHH. Kynbrypa
MCII0JIb30BAaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM JKU3HU
21 Mexanuyeckue BOJHBL, ycloBUs  pacnpoctpanHenus. Ilepuwon.  CkopocThb bubnuotexa [JOK
pacnpocTpaHeHus ¥ JUTMHA BOJHBL. [lonepeuHble 1 PO 10TbHBIC BOJTHEI https://m.edsoo.ru/ffOcca54
22 3Byk. CkopocTb 3ByKa. I pomkocTs 3Byka. Beicota Tona. TemOp 3Byka https}?/?r?l?ggg;?u?f%léccm
23 DJIEKTPOMAarHuTHBIE BOJIHBI, UX CBOMCTBAa M CKOpOCTh. [llkayia snekTpoMarHUTHBIX bubnuorexa [JOK
BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIBI paguocBs3u U TeneBuaAeHus. Pa3Butue cpeacTs cBsa3u. Paguonokarnus
25 Konrtponbnas padora Ne 2 «KoneGaHus u BOJTHBI» h ttps}?ﬁﬁ?ggs(fg?uﬁ?oléw 8
26 [IpssMonuHENHOE pacIpoOCTpaHEHHWE CBETa B OJHOPOAHOW cpene. TouedHslid ].;I/I6J'II/IOTCKa [HOK
HCTOYHHUK cBeTa. JIyu cBeTa https://m.edsoo.ru/ff0cd350
27 OtpaxxeHue cBera. 3aKOHBI OTpaxeHHs cBera. llocTpoeHue wu300pakeHUN B bubnmoreka [JOK
IUIOCKOM 3€pKaJie https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue cBeta. [loniHOE BHYyTpeHHEe oTpaxkeHue. [IpenenbHblil yros moaHoro bubnuorexa [JOK

BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/ff0cd7f6
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bubmuoreka [JOK

29 JlaGopaTopHas pabota «/3MepeHue rmoka3aTens mpeJOMICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunssl. [octpoenue nzobpaxkenuii B tuH3e. opMyia TOHKOM JTUH3BL. Y BEIHUYCHHE bubmumorexa [IOK
30 .
JIMH3BI https://m.edsoo.ru/ffOcddle
31 JlaGopaTopHas pabota «lccienoBanue CBOMCTB M300PKEHUIA B JIMH3aX)
32 Hucnepcust cBera. CinoxHblii coctaB Oenoro csera. Lser. JlaGopartopHas pabora
«HabmoneHne nucnepcun cBeTay
33 HNutepdepennus ceera. Judpaknus ceera. JudpakimonHas pemeérka bubmmorexa HOK
https://m.edsoo.ru/ff0ced22
34 ITonepeunocTs cBeTOBBIX BOJH. [losspr3anus ceera bubmorexa LIOK
P ' pusatl https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre NpuOOPH! M YCTPOHCTBA U YCIOBUS MX O€30MaCHOTO MPUMEHEHUS
I'paHnuBl NPUMEHMMOCTH KJIACCUYECKOM MexaHUKH. [locTynaTel cnenuanbHOR bubnnoreka [JOK
36 }
TEOPHUU OTHOCHTEIILHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTH OIHOBPEMEHHOCTHU. 3aMe IEHHEe BPEMEHH U COKpallleHHe JJINHBI budmmorexa [IOK
AHOBP ’ g P patt g https://m.edsoo.ru/ff0cfa42
OHeprus M HUMIYJIbC PEIATUBUCTCKON dYacTuipl. CBA3b Macchl C JHEpPrued u bubnnorexka [JOK
38 i
UMITYJIbCOM. DHEPIHUsl TIOKOS https://m.edsoo.ru/ffOcfc68
KonrponsHast pabora Ne 3  «Onrtuka. OCHOBBI CHELHANbHOM  Teopuu bubnuoreka [IOK
39 .
OTHOCHTEIbHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. opmyna [Inanka. DHeprus 1 UMIysabc GoToHa brbmorexa LIOK
' ' https://m.edsoo.ru/ffOcfel6
bubmuorexa [JOK
41 OtkpsiTHe U uccnenoanue porodpdexra. Onpitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
42 3akoHbl ¢orodddexra. YpaBHenue OiiHmrerHa i dorodddexra. «Kpachas bubnuorexa [IOK
rpanuia» Goroaddexra https://m.edsoo.ru/ff0d015e
. bu6mmorekxa [IOK
43 Hasnenne cBera. OnwiTel [1. H. JIeObeneBa. Xumuaeckoe aelicTBHE CBETa https://m.eds00.ru/ff0d04a6
44 TexHuueckue yCTpOWCTBA M INPAKTHUECKOE MPHUMEHEHHE:  (HOTODIIEMEHT,

(dhoTomatuuk, comHeuHas 6aTtapesi, CBETOHO/T
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bubmuoreka [JOK

45 Pemenue 3ana4 no Teme «37€MEHTHI KBAHTOBOW OMTHKH https://m.edsoo.ru/ff0d0302
16 Mogens aroma Tomcona. Ombitel Pesepdopma mo paccesHHIO —0-9acCTHIIL. bubmumorexa [IOK
[TnaneTapHas MojeIb aTOMa https://m.edsoo.ru/ff0d091a
bubnnoreka [HOK
47 Hocrynater bopa https://m.edsoo.ruL/IfdeOafa
48 Wznydyenne u moryomeHne (GOTOHOB NpU MEpexojae aTroMa C OJHOTO YpPOBHS bubnnorexa [HOK
SHEPruM Ha Apyroi. Bupl criekTpoB https://m.edsoo.ru/ff0dOafa
49 BonnoBeie cBoiictBa uactun. Bonubl ne bpoiina. KopnyckynsipHO-BOJIHOBOM bubnnoreka [JOK
nyaiu3M. CIOHTaHHOE M BBIHY)KJICHHOC U3JTyYCHHE https://m.edsoo.ru/ff0d0ca8
50 OtkpeiTHe paanoakTUBHOCTH. OmbITel Peszepdopna mo ompeaeneHuro cocraBa bubnuorexa [JOK
PaTHOaKTHBHOTO U3JTyUCHHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anb(da-, 6eTa-, raMmMa-u3nydeHus. BiausiHue paiuoakTUBHOCTH Ha >KUBBIC
OpPTraHHU3MBI
52 OTkpbiTHE TpOTOHa U HeMTpoHa. M3ortombl. Anbda-pacnaa. DIEKTPOHHBIA U bubnuoreka [IOK
MO3UTPOHHBIN OeTa-pacnaj. ['amMmma-u3nyueHne https://m.edsoo.ru/ff0d1162
53 DHeprusi CBsI3M HYKJIOHOB B sape. SnepHble peakiuu. SnepHbld  peakTop. bubnuotexa [JOK
[TpoGembl, MEPCHEKTHUBEL, IKOJIOTUYECKHE aCTIEKTHI SIEPHON YPHEPIeTUKU https://m.edsoo.ru/ff0d1356
OneMeHTapHble YacTHlbl. OTKpbITHE TO3UTpOHA. MeToabl HAOMIOACHUS U
o4 perHCTpauFI)/m 3neMeHTL;pr,1x ‘I:aCTI/IH. prlgn,lﬁ CTON H«CDYHJIaMeﬁTaJII)HBIe ]_5H6HHOTeKa LIOK
B3auMoJieHcTBUsL. ENMHCTBO pU3MUecKOil KapTHHBI MUPa» https://m.edso0.ru/ff0d0e38
55 Bun 3Bé3nnoro ne6a. Co3pes3nusi, ApKue 3BE3/bI, TIAHETHI, UX BUAUMOE JBHKEHHE.
Conneynas cucrema
56 Connue. Conneuynas aktTuBHOCTh. McTounnk sHeprun CosHua u 38€31
3BE37bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/bI TJIABHOW MOCJIEI0BATEIbHOCTH.
57 Buytpennee crpoenune 3BE31. CoBpeMEHHBIE NMPEACTABIEHUS O MPOUCXOKICHUM U
sporronny CoJiHIa U 3BE3
58 Muneunbiii I[lyte — Hama [anaktuka. [lonmoxenue u aBwxkenne ConHua B
lNanaktuke. ['anaktuku. YEpHbIE NBIPHI B AIpax rajlakTUK
59 Bcenennas. Pasberanme ramaktuk. Teopus bonbiioro B3peiBa. PenukroBoe

H3JTYy4YCHHUC. MeraranakTuka
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60 Hepemennsie npobieMbl acCTpOHOMUHT 1

61 KonrtponsHas padora Ne 4 «DneMeHTbI aCTPOHOMHUH U aCTPO(YU3UKID) 1

62 O6oOmaromuii  ypok. Pomb ¢Gu3MKM W acTpOHOMHM B  JKOHOMHYECKOM, 1
TEXHOJOTHYECKOH, COIMAIBHON M STUYECKON cdepax AesITeNbHOCTH YeIIOBEKa

63 0606111&“1101111/11?1 ypok. Ponb um MecTto (GU3MKUM W acTPOHOMHH B COBPEMEHHOU 1
Hay4YHOU KapTHUHE MUpa

64 O6o6maromuii ypok. Pons ¢pusznueckoit reopun B GopMUpOBAHUH MPEICTABICHUN O 1
¢bu3nvecKkoii KapTUHE MUpa

65 Oo6o6maromuii  ypok. Mecro ¢uzmueckoi KapTHHBL MHpa B oluiem psay 1
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPOJIe

66 PesepBHbIil ypok. MarautHoe 1oje. DJIeKTpOMarHuTHAs HHIYKIUS 1

67 PezepBHblil ypok. Ontuka. OCHOBBI ClIEUAIBHOW TEOPUU OTHOCUTEIILHOCTH 1

68 Pesepnsrii ypok. KBantoBas gusmka. DeMEHTHI aCTPOHOMHH U acTPOGU3NKA 1 h ttpsgjdrglpazzzlfﬁuﬁf%lgl?S 4

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECITEHEHHUE OBPA30OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non penakiueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey

METOANYECKHUE MATEPUAJIBI IUISA YYUTEJIA

YMK ®uzuka. Msxumes .. u ap. Knaccuueckuii kype (10-11) ba3oBslit 1 yrinyOneHHbII
ypoBHU. M.: «IIpocBemienuey, 2023

3abotuH B.A. ®u3nka. KonTposnbs 3HaHMi, yMeHUH 1 HaBbIKOB yuamuxcs 10-11 kimaccos.
bazoBsiit 1 npoduneHbil ypoBHU. M.: [IpocBemenue, 2008

JleMoHCTpanMOHHbIE ONBITH 1O Gu3uKe B 8-10 Kitaccax cpenHeil MIKOIIbI Mo peAaKIuen
A. A. ITokposckoro. M.: [Ipocsemenue, 1980.

Enunelii rocynapcTBeHHBIN 3k3aMeH. KOHTpobHbIE H3MEPUTENIbHBIE MaTepraibl. PU3HKa.
M.: [Ipoceemenune, 2009-2012

Kabapauu O. @., Opnos B. A. 3amanus [u1st ©'TOrOBOTO KOHTPOJIS 3HAHUH yJaIIuXCs 1O
¢usuke B 7-11 xnaccax o61eodpazoBaTeNbHbIX YUpekIeHUH: J(u1akTHYecKuil MaTepuanl,
M.: IlpocBemienue, 1995.

Kupuxk JI.A. ®uzuka. 7-11 knaccsl. Pa3HOypOBHEBBIE CAMOCTOSITENLHBIE U KOHTPOJIbHbBIE
paboTel. - M.: WUnekca, 2011.

Mapon A.E., Mapon E.A., lunakruueckue matepuainsl. 10-11 kmacc. - M.: IIpoda, 2006.
PoivkeBuy A.I1. CoopHuk 3ana4 o pusuke 11 9-11 kinaccoB 001eo0pa3zoBaTeIbHbIX
yupexaenuil.- M.: [Ipocsemienue,2005

Caypos 0. A. ®usuxka. [loypounsie pazpadotku. 10-11 knacc. bazoBsiit ypoBeHb. M.
[Ipocsemenue , 2015

[[IunoB B. ®. ®uzuka. [loypounoe minanuposanue. 10-11 kiaccel. bazoBblii u
npoduiabHbIA ypoBHH. MockBa: «IIpocBemenuey, 2013

HNUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

Enunast komiekus nu@poBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

WznarensctBo «Jluteit» https://licey.net/catalog/3-russkii_yazyk_literatura/
WuTtepHer ypok. http://interneturok.ru/ru/school/physics/
Oo6pasoBarenbhblil moptan «Perry EI'D» https://phys-ege.sdamgia.ru
Omnnaitn-mkona «®oxchopa» https://foxford.ru/

[Topran «Videouroki.net» https://videouroki.net/

Poccuiickas anexTpoHHas 1mkona https://resh.edu.ru/

®denepalibHbIN LIEHTP UHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

®dusnka B anuManusx http://physics.nad.ru
https://edu.skysmart.ru/teacher/homework/dolamovaxi

https://uchi.ru/



