


MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CpEIHEro o0Iiero oOpa3zoBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHI U TpeOOBaHUI K pe3yibTaTaM OCBOEHUSI OCHOBHOM
oOpasoBarensHOil mporpammebl, mpeactaBieHHbIXx B ®I'OC COO, a Takke ¢ yd4€Tom
denepanbHO paboueill MporpaMMbl BOCIUTAHUS U KOHIICTIIMU MPENOaBaHusl y4eOHOTO
npeamera «®Puszuka» B 00pa3oBaTeNdbHbIX opraHuzainusax Poccuiickori denepanuu,
peann3yronMx OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBI.

Copepxanue mnporpaMmbl MO (U3MKE HAMNpaBlIeHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HAy4YyHOW KapTuHbl Mupa oOyuaroummxcsa 10—11 kmaccoB mpu oOyueHHM uX (U3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEILHOCTHOrO moaxoaa. [IporpamMma mo ¢gpusuke
cootBercTByeT TpeboBaHusiM GI'OC COO k miaHupyeMbIM JIMYHOCTHBIM, MIPEAMETHBIM U
METalpeIMETHBIM pe3yJibTaTaM OO0y4YeHHs, a TakKe YYHUTBHIBAET HEOOXOIUMOCTh
peann3alryd MEXIPEAMETHBIX CBSi3ed (U3MKUM C ECTECTBEHHO-HAYYHBIMU YYCOHBIMU
npeaMetamMu. B Hell ompenensioTcss OCHOBHBIC LEIM H3yueHUsT (PU3MKKM Ha YpOBHE
cpenHero oOmiero oOpa3oBaHMA, IJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PHU3UKU:
JMYHOCTHBIE, METANPEMETHBIE, TpeAMETHBIC (Ha 0a30BOM YPOBHE).

[Tporpamma no gu3uke BKIIOYAET:

. IJIaHUPYEMBIE PE3yNbTaThl OCBOEHHUSA Kypca (U3MKH Ha 0a30BOM YPOBHE, B TOM
YHCIIe IPEIMETHBIE PE3yIbTAThI 110 TOAaM 00YUCHHUS;
. coJiepkanue yueOHoro npeamera «Ousukay 1o rogam o0y4eHus.

®du3rka Kak Hayka 0 HauboJiee 00X 3aKOHAX MPUPOJIbI, BHICTYTIAs B KAU€CTBE YU4EOHOTO
IpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HAHUN 00 OKpYKaroIIeM
mupe. IllkonpHbIT Kypc (U3UKH — CHUCTEMOOOPa3YIOMIMM sl €CTECTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3MYECKUE 3aKOHBI Jie)KAT B OCHOBE MIPOLIECCOB U
SIBJICHUN, M3yYaeMbIX XHUMHEH, Ouosorueit, dusnyeckoi reorpadueid M acTPOHOMHEH.
Hcnonb3oBanue M aKTUBHOE MPUMEHEHHE (DU3WYECKUX 3HAHUN OMpENeNsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTMH B c(epe 3HEPreTUKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TTOJIyYEHHUS HOBBIX MAaTEPHUAJIOB C 3aJJaHHBIMU CBOMCTBaMU M Jipyrux. M3yuyenue
(U3UKY BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHKE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa
oOyyJaroruxcsi, B (popMuUpoBaHHe€ YMEHUW NPUMEHSATh HAY4YHBI METOJ| MO3HAHUS MpU
BBITIOJIHEHUN UMHU YIEOHBIX HCCIICIOBAaHUM.

B ocHoOBy kypca ¢u3uku 1151 ypOBHS CpeHEero 00IIero 00pa3oBaHUs MOJ0XKEH Pl UJICH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK MPUHIUIIBI €T0 MOCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SIBISIETCS] IOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuasl U3 BCEX Pa3lesioB (PM3HMKHU, BKIIFOYAET KaK BOMPOCHI KIIACCUYECKOH,
TaK U COBPEMEHHOUN (PU3HKHU.

Hoes cenepanusayuu. B cOOTBETCTBUU ¢ HEW MaTepHall Kypca (pu3nku oObeAMHEH BOKPYT
dbuznyeckux Teopuil. Beaymum B Kypce siBiseTcs (QopMHpOBaHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MAaTE€pPUH, BEILIECTBE U TOJIE.



Hoes eymanumapuzayuu. EE€ peanuszanus npeanojaraeT UCMOJb30BaHUE T'YMaHUTAPHOTO
noTeHuana (U3NYeCKOl HayKH, OCMBICICHHE CBSI3U Pa3BUTHUS (U3UKH C Pa3BUTHUEM
oOmiecTBa, a TaKKe€ C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M HKOJIOTHUYECKUMHU
npoOJjieMamu.

Hoess npuknaownoii Hnanpasnennocmu. Kypc @usuku mnpeamnosaraer 3HaAKOMCTBO C
IMIMPOKUM KPYTOM TEXHHUYECKHUX M TEXHOJOTHYECKUX MPHIOKEHUH M3YYEHHBIX TEOpUH U
3aKOHOB.

Hoesn osxonocusayuu peanusyercs IOCPEACTBOM BBEACHUSA DJIEMEHTOB COJEp)KaHUs,
HOCBSILIEHHBIX HKOJIOTMYECKUM IPOOJIEMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBl C
pa3BUTHEM TEXHUKH M TEXHOJOIHH, a Takke OOCYXIeHHUs MpoOJeM palOHAIBHOIO
IPUPOIOTIOIB30BAHUS M SKOJOTHUECKON 0€30MaCHOCTH.

CTep>xHEBBIMH 3JIEMEHTaMH Kypca (pU3MKM Ha ypOBHE CpenHero ooimiero oopazoBaHUS
ABIISAIOTCA Pu3ndeckue Teopuu (PopMUpoBaHUE NPEICTABICHUN O CTPYKTYpE NOCTPOCHUS
¢uznyeckoil Teopun, poiau (yHIaMEHTAIbHBIX 3aKOHOB M NPUHIUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O TMPHUPOJAE, TpaHHUIAX MPUMEHUMOCTH TEOpPUH, i1 ONUCAHUS
€CTECTBEHHO-HAYYHBIX SBJICHUH U MIPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAX0/ B Kypce (PM3UKH pealu3yeTcs MPEKIE BCETO 3a CUéT
OpraHM3alMM HKCIEPUMEHTAIbHON NEATEIbHOCTH oOywaromuxcs. /st 6a30Boro ypoBHs
Kypca (QU3MKH — 3TO HCIHOJB30BaHUE CUCTEMBl (PPOHTAIBHBIX KpPaTKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJA0OPATOPHBIX PabOT, KOTOPHIE B MPOrpaMMe MO (PU3UKE 0OBETUHEHBI
B OOIIMII CIMCOK yUYEHUYECKUX MPAKTHUECKHX padoT. Brienenue B ykazaHHOM IMEpeuHe
1a00paTOpHBIX pabOT, NPOBOAMMBIX [UIsI KOHTPOJIE M OLEHKH, OCYLIECTBIIAETCS
y4aCTHUKaMU 00pa30BaTEIbHOIO IpOLecca UCXOAS U3 OCOOCHHOCTEW IIAaHUPOBAHUS U
ocHaueHus: kabuHera Qusuku. [Ipu 3TOoM oOecneunBaeTcs OBjIazeHUE OOYYarOIIUMUCS
YMEHHUSIMH TIPOBOJIUTH KOCBEHHBIE U3MEPEHHsI, MCCIEAOBAHUS 3aBUCUMOCTEN (PHU3UIECKIX
BEJIMYMH U TIOCTAHOBKY OIBITOB MO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yNEISETCS PELUICHUIO pACUETHBIX M KaueCTBEHHBIX 3ajad. [Ipu atom
JUIs pacu€THBIX 3a/lad MPHOPUTETOM SBIIAIOTCS 3aJaud C SIBHO 3aJaHHOM (PU3MYEeCKOU
MOJICJIbIO, TMO3BOJIAIONINE MPUMEHSATh W3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3
OIHOTO pa3zjiena Kypca, TaKk M HMHTETPUPYs 3HAaHUSA W3 pPa3HBIX paszgenoB. Jlis
Ka4eCTBEHHBIX 3a7]ad MPUOPUTETOM SIBIIAIOTCS 3afaHusi Ha OOBSCHEHHE MPOTEKAHUS
dbu3nUecKuX SBIEHWW U TIPOIIECCOB B OKpYyXKalolleh >KWU3HH, TpeOyronme BhIOOpa
buznyecKoil MO IJIsl CUTYal[MH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TpeboBanusimu DPI'OC COO k MaTepuasbHO-TEXHUYECKOMY
obecrieueHnto yueOHOTo mnpolecca 0a30Bblid ypOBEHb Kypca (PU3MKH Ha YPOBHE CPETHETO
o011ero o0pa3oBaHus JOHKEH U3Y4aThCs B YCIOBUSAX NMPEAMETHOTO KabuHeTa (PU3UKHU WU
B YCJIOBUSIX MHTETPUPOBAHHOIO KaOWMHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO IuKia. B
kaOuHere GU3NKK JODKHO OBITh HEOOXOAMMOE J1labopaTopHOE OO0OpYyJOBAaHHE IS



BBIMOJIHEHHS YKa3aHHBIX B MPOrpaMMe Mo (PU3HKE YUYEHUUYECKHX MPAKTUYECKHX paboT u
JIEMOHCTpaLlMOHHOE 000Py10BaHHE.

JleMOHCTpallMOHHOE 00OpynOBaHUE (POPMHUPYETCSI B COOTBETCTBUU C TMPUHIUIIOM
MUHUMAQJIBHON JOCTaTOYHOCTM M OOECIIEYMBAET IIOCTAHOBKY IE€PEUUCIEHHBIX B
nporpamme 1o (pU3MKe KIFOUEBbIX JEMOHCTPALUN Ui UCCIEOBAHMSI U3YyYaeMbIX SIBJICHUN
U TPOLIECCOB, SMIIMPUYECKUX U (yHIAMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX
IIPUMEHECHUM.

JIaGoparopHoe 00OpyIOBaHUE AJI YUEHHUECKUX IPAKTUYECKUX padboT (opmupyercs B
BUJIE TEMaTHMYECKUX KOMILIEKTOB M OOECIIEUMBAETCS B PACUETE OJHOTO KOMILJIEKTa Ha
AByX oOyuaroummuxcs. TeMarnyeckue KOMIUIEKThI JJAOOPATOPHOTO 00OPYI0BaHUS JTOJIKHBI
OBITh MMOCTPOCHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUH aHAIOTOBBIX U HU(POBBIX MPHUO OPOB,
a TAKKe KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE HU(PPOBBIX Ja0OpaTOpuil.
OCHOBHBIMM LIETISIMU U3yUYeHUs! (PU3HUKH B 00111eM 0Opa30BaAHUU SIBIISIOTCA:

. dopMupoBaHHE MHTEpECa W CTPEMIICHUS OOYyYaIOUIMXCSd K HAydHOMY H3YYCHHIO
PUPOBI, PA3BUTHE WX HHTEIICKTYAIBHBIX M TBOPUCCKUX CIIOCOOHOCTEH;

. pa3BUTHE TPEACTABICHHM O HAYYHOM METOJAC TO3HAHWS U (HOPMHUPOBAHUE
WCCIIEIOBATEIHLCKOTO OTHOIICHHUS K OKPY>KAIOIITNM SIBJICHUSIM;

. dopMupOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa W3YYCHHUS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAILHBIX 3aKOHOB (PU3UKHU;

. dbopMupoBaHUE YMEHUU OOBICHATH SBICHHUS C WCIOJB30BAaHUEM (PH3NIECKUX

3HAHUW U HAyYHBIX JOKA3aTEIbCTB;

. dbopMupoBaHUE TIPEACTABICHUA O poidu (U3UKA JJIT  PA3BUTHUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHre 3TUX Iieneil oOecrieyuBaeTcs pelIeHUEM CIEAYIONMX 3ajad B Ipollecce
u3y4yeHus Kypca GU3UKU Ha YPOBHE CPEAHETO 0011Iero 00pa3oBaHus:

. OpUOOpEeTeHHEe CUCTEMbl 3HaHMM 00 oOuwmX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJEKYJISIPHYIO (U3HKY, 3IJIEKTPOIMHAMUKY,
KBaHTOBYIO (PM3UKY U AJIEMEHTHI aCTPOPU3UKH;

. dbopMupoBaHUEe YMEHUNW NPUMEHSITh TEOPETUUYECKUE 3HAHUSI [JIsi OOBICHEHUS
bu3nYecKuX SIBJICHUW B MNOPUPOJAE U JUISl TPUHATUS TPAKTUUYECKUX PEIICHUN B
MMOBCEHEBHOM JKU3HU;

. OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 33J1ad C SBHO 3aJIaHHOW (HU3UYECKON
MOJIETIBIO, 3a/1a4, TOJIPa3yMEBAIOIINX CAMOCTOSTENIBHOE CO37aHue (U3HUECKOU MOJICIH,
aJICKBaTHOW YCJIOBUSIM 3a/1a4H;

. MOHMMAaHUEe (PU3UYECKUX OCHOB UM MPHUHIIMUIOB JIEUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOILIECCOB, UX BIUSHUSA HA OKPYKAIOILYIO CPENY;
. OBJIAJICHUE METOJaMH  CaMOCTOSITEJILHOTO  IUIAHUPOBAHUS W MPOBEIACHUS

(bu3NUEeCKUX HKCIIEPUMEHTOB, aHallM3a W MHTEpIpeTaly HUH(pOpMAIUU, ONpeaeacHus
JOCTOBEPHOCTH MOJIYYEHHOTO PE3YIIbTATA;



. CO3/IaHME YCJIOBHM JUIsI Pa3BUTHUS YMEHHM IIPOEKTHO-HCCIEN0BATEIIbCKOM,
TBOPYECKOU IEATEIBHOCTH.

Ha wusyuenune Qusuku (6a30BbII YpOBEHb) HA YPOBHE CpPEAHETO OOIIEro oO0pa3oBaHUs
otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B Henento), B 11 kinacce — 68 yacos
(2 yaca B HEZIEIIIO).

[Ipennaraemslii B mporpaMMe 1no (pusuke nepeyeHs J1adopaTopHbIX U MPAKTUYECKUX padOT
SIBJISICTCSI PEKOMEH/IOBAHHBIM, YUHUTEIb JIEIaeT BHIOOP MPOBEICHUS JIAOOPATOPHBIX padOT
Y OTBITOB C YYETOM UHIMBUIYAIbHBIX OCOOCHHOCTENH 00YyHaroIIXCsl.



COJEP XAHUME OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3nka v MeTOAbI HAYYHOI'0 O3HAHUS

®dusnka — Hayka o npupone. HayuHble MeTonbl IMO3HAHMS OKpy’Karouero mupa. Ponb
HKCIEPUMEHTA U TEOPUHU B IIPOLIECCE IMO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (u3nueckux siBieHud u npoueccos. Hayunslie runoressl. dusnueckue
3aKOHBI W TEOpUHU. ['paHUIBl NPUMEHHUMOCTH (PU3NYECKHX 3aKOHOB. [IpuHImn
COOTBETCTBHS.

Ponp m mecro usuku B (OpMUPOBAHMM COBPEMEHHOM HAy4YHOM KapTHUHBI MHUpPaA, B
IIPAKTUYECKOM AESITEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble ¥ HHU(PPOBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUMKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABmKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOro JBHWKEHHs. (Cucrema
orcué€ra. Tpaekropusi.

[lepemernienre, CKOpOCTh (CpeAHssi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE
MaTepuaibHOM TOYKH, WX TNPOEKUMH HAa OCU CHuCTeMbl KoopauHar. CloxeHune
IIEPEMEILICHUN U CIIOKEHNE CKOPOCTEN.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSMOJMHENHOE ABMXKEeHHE. ['paduKku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHUSA, NMyTH M MEPEMENICHUS MaTEepUaJbHOM TOYKU OT
BPEMEHH.

CBoOoaHOE majzieHue. Y CKopeHre CBOOOTHOTO TMaJICHHUS.

KpuBosmHeiHOE nBMXeHHE. JIBI)KEHHE MATEPUAIBHOM TOYKH 110 OKPYKHOCTH C
MTOCTOSIHHOM IO MOZYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsA CKOpOCTh. llepuon u
yacToTa oOparieHus. LleHTpocTpeMuTebHOE YCKOPEHUE.

TexHuyeckre YyCTpOMCTBA W NPAKTHUUYECKOE MPUMEHEHHUE: CIHIOMETP, JBUKEHUE
CHapsI0B, LICTIHbIE U PEMEHHBIE NTEPEIavn.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPALINS KHHEMATUYECKUX XapaKTEPUCTUK JBHKCHUS.
[Tpeobpa3zoBaHue ABMKEHUHN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€ U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HabGmronenue 1BHKeHUs Tella, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY Y TOPU30HTAIIBHO.
N3mepenne yckopeHusi CBOOOTHOTO MaieHHUs.

Hanpasnenue ckOpoCTH pu IBUKEHUHN 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne HEpaBHOMEPHOTO JBUKEHHUS C LENBIO ONPEAEIEHUS MTHOBEHHOM CKOPOCTH.



HccnenoBanne  COOTHOUICHHMS ~ MEXAY — OYTSAMHM, IPOUACHHBIMHM  TEJIOM  3a
MIOCJICIOBATEBHBIE PABHBIE MPOMEXKYTKH BPEMEHU IMPU PABHOYCKOPEHHOM JABHXKCHUHU C
Ha4aJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yueHne IBMKEHUS [IApUKa B BA3KOU KUJKOCTH.

N3yyenue nBMXEeHUS Tella, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnnn otHocutenbHOCTH ['amunes. IlepBsiit 3akoH HeroToHa. MHEpIManpHbIe CUCTEMBI
oTcuéra.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Btopoil 3akoH HperoToHa s
MaTEepUAILHOW TOYKH. TpeTnit 3akoH Hbpr0TOHA [IJI1 MaTeprualibHbIX TOYEK.

3akoH BcemMupHOTO TsAroteHust. Cuna tspkectu. [lepBas kocmMuyeckasi CKOPOCTb.

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

Tpenne. Bunpl TpeHust (1Mokosi, cKoyibkeHus, kaueHusi). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHUs CKOJbXEHUs W cwia TpeHuss nokos. Kosddunuent tpenus. Cua
COIPOTHUBJIEHUS NPU IBUKEHUU TEJIA B )KUIKOCTH UJIHU Ta3e.

[TocTynaTenpHOE U BpaliaTeabHOE ABMKEHHUE a0COTIOTHO TBEPIOT O Tea.

MoOMEHT cuiabl OTHOCUTENIBHO OCH BpaiieHud. llnewo cuibl. YciioBus paBHOBECHA
TBEPJIOTO TEA.

TexHnueckre yCTPOMCTBA M IIPAKTUUYECKOE IIPUMEHEHME: IMOAIIUITHUKYU, JIBUKECHUE
HMCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHnune nHepuum.

CpaBHEHUE MacC B3aUMOJIEUCTBYIOIUX TEN.

Bropoii 3akoH HerotoHa.

N3mepenne cuil.

Clio’)keHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena nipu yCKOpEeHHOM NOABEME U MMaJCHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAYCHUS U CKOJIbKEHHS.

VYcioBust paBHOBeCHs TBEPAOro Tena. Buapsl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamophvie pabomsi

N3yyenue nBmkeHus OpycKa 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HHMKAIOIIUX B IPYKUHE U PE3UHOBOM
o0Opasiie, oT ux aedopMarum.

HccnenoBanne yCiaoBUM PaBHOBECHS TBEPAOTO TEJA, UMEIOILIETO OCh BPAILE HUSL.

Tema 3. 3akonbl coxpanenus é mMexanHuke

NMnynbc MaTepuaabHON TOUYKH (TE€Na), CUCTEMbl MAaTEPUATbHBIX TOUEK. IMITyJIbC CUITBI U
M3MEHEHHE UMITyJIbca Tella. 3aKOH COXPaHEHUs UMIyJibca. PeakTMBHOE JBUKEHHE.

Pabota cubl. MOITHOCTD CHUJIBI.



Kunernueckass sHeprusi MaTepualbHOM TOYKH. Teopema 00 M3MEHEHHH KUHETUYECKOU
SHEPIUH.

[Totenmnuanbras sueprus. [loreHnuansHuas sHeprus ynpyro n1ehopMUpOBaHHON TIPYKUHBI.
[ToTennuanbHas SHEPrus Tesa BOJU3U MOBEPXHOCTU 3EMIIH.

[ToTeHnanbHble W HENOTEHIMANIbHBIE CHIIbl. CBsi3b paOOThl HEMOTEHIUAIBHBIX CHII C
M3MEHEHUEM MEXAHWYECKOW JHEPrUU CUCTEMBI TEIl. 3aKOH COXPAHEHUS MEXAHUYECKOMN
SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOIEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHMS UMITYJIbCA.

PeaktuBHOE 1BUXKEHUE.

[lepexoq MOTEHUIUATBLHON SHEPTUN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yueHre aOCONIOTHO HEYMPYroro yjapa C MOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBS3U pabOThl CUIIBI C M3MEHEHHMEM MEXaHWYECKOM SHEpPruM Tejla Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOIO KIyTa.

Paznen 3. ModsekyasipHasi pu3suka M1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJOXKEHHS MOJEKYJIAPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 0OOCHOBAHHUE.
bpoyHnoBckoe npmxenue. ubddysus. Xapakrep IBUKEHHUS M B3aUMOJCHCTBUSI YaCTHUII
BelecTBa. Mojenu CTpoeHUs ra3oB, KUIKOCTEH U TBEPABIX Te€N U OOBSICHEHUE CBOWCTB
BEIIIECTBA HA OCHOBE 3TUX Mozener. Macca u pazMepsl MoseKyJ. KomuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TermioBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenbcus.
Mopens uaeanbHOro raza. OCHOBHOE YpPAaBHEHHE MOJEKYISIPHO-KUHETUYECKOW TEOpUU
uJealbHOro raza. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpeJHEld KMHETHYECKOW 3HEPIUH
TEIUIOBOTO JBWXKEHMS vactull rasa. lllkama temneparyp KenbBuHa. I'a30Bble 3aKOHBL.
Vpasuenne MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omporiecchl B uacalbHOM
raze Cc IOCTOSHHBIM KOJMYECTBOM BemiectBa. ['paduueckoe mpeacTaBieHUE
U30IPOLIECCOB: U30TEPMA, U30X0pa, u300apa.

TexHuyeckue yCcTpoHCcTBa U MPaKTUUECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OmnbIThl, J0Ka3bIBAIOIIME JIUCKPETHOE CTPOEHME BellecTBa, (ororpaduu  MOJIEKYI
OPTaHUYECKUX COCAUHCHUH.

OmnpiThl 10 TU(DPY3UH KUIKOCTEN U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKECHUS.



Mogens onsita IllTepHa.

OneIThI, TOKA3BIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBUS.

Mopnens, HIUTIOCTPUPYIOIIAs IPUPOLY JABJIECHUS ra3a Ha CTEHKH COCyAa.

OnbIThL, WIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UAEATBHOTO I'a3a, U30MPOLECCHI.
Yuenuueckuii axcnepumenm, nabopamopmsie pabomol

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpEeHHl 00bEéMa
KOMHATBI, JABJICHHUS U TEMIIEPATypPbl BO31yXa B HEWU.

HccenenoBanne 3aBUCUMOCTH MEXIY MApAMETPAMU COCTOSIHUSL Pa3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHaMuueckasi cucreMa. BHYTpeHHSs SHEpruss TEPMOJMHAMUYECKOW CHUCTEMBI U
cnocobbl €€ wu3meHeHusa. KommdecTBo TerioTsl M pabora. BHyTpeHHsis sHeprus
OJIHOATOMHOTO HJICAJIBHOTO ra3a. Buapl Teruronepenaun: TeIonpoOBOAHOCTb, KOHBEKLNSA,
U3JIlydyeHUue. YJAenbHas TEIJIOEMKOCTh  BemecTBa. KonMuecTBO  TEIIOTHI  IpU
TeIIonepeaaye.

[Tonsitue 06 anmabatHOM mpouecce. IlepBblii 3akOH TepMoauHaMuUKH. [IpumeHeHue
NEPBOr0 3aKOHA TEPMOJMHAMUKH K u3ompoueccaM. ['papuueckas HHTeprpeTaus padoTsl
rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh mpoiieccoB B MPUPO/IE.

TeruoBble MamuHbl. [IpuHIUTIBEI NElicTBUS TETUIOBBIX MamivH. [IpeoOpa3zoBanus sHepruu
B TeroBbiX MammHax. KosdduimeHnt mone3Horo AecTBusi TemioBoW MamuHbl. L[k
Kappo u ero xo3pQuuHeHT TmMONEe3HOrO JEHCTBUS. OKOJOTHUYECKHE MPOOIEMbI
TEIIOOHEPTETUKHU.

TexHuyeckue yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHHWE: JBUIaTelIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEW SHEpruu Tejaa MpU COBEPILIEHUU pabOThI: BBUIET MPOOKH U3
OYTBUIKH TOJT JICHCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(pupa B JaTyHHOU TpyOKe MyTEM
TpeHUs (BUACOJIEMOHCTPALINS ).

W3meHeHne BHYTpeHHEN SHEPTHUH (TeMIIepaTypbl) Tela IpH Terionepeaaye.

OneIT 10 a1Ma0aTHOMY PACIIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, IBUTaTENs] BHYyTPEHHETO CTOPaHUs, PEAKTUBHOTO JIBUTATEIIS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenune yaenpHON TEMIOEMKOCTH.

Tema 3. Azpecammnbie cocmoanusn eéewyecmea. Dazosvie nepexoovl

[lapooOpazoBanue u KoHjaeHcanus. cmapeHue U kuneHue. AOCOIIOTHasSs U
OTHOCHUTEJIbHAsA  BJAXHOCTh BO3AyXa. HacellleHHbIM map. YAenbHas  TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.



Tépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB KPUCTAIIIOB.
Kunkue xpucramibl. CoBpeMmeHHble Marepuanbl. [lnaBneHne W KpucCTaUIM3aLIMs.
VY nenpHas TemioTa rwiaBnenus. CyOaumarusi.

VYpaBHeHue TeroBoro danaHca.

TexHuyeckne yCTpoOWCTBAa M MPAKTUUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJOTUH TMOJIYYEHHS COBPEMEHHBIX MAaT€pHAIOB, B TOM YHUCIE
HAaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIICTBa HACHILIEHHBIX MApOB.

Kunenue npy moHWKEHHOM JIaBJICHUH.

CnocoObl U3MEpEHHUs BIAKHOCTH.

HaOmronenue HarpeBaHus M IUIaBJICHUS KPUCTANIMUECKOTO BEILIECTRA.

JleMoHcTpanust KpuCTasuioB.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomeol

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO31yXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

DJeKTpu3almsl Tea. OJNEKTpUYecKuid 3apsa. JlBa BuAa DJIIEKTPUYECKUX 3apsioB.
[IpoBOAHUKH, IUAIEKTPUKKA W TOJYNPOBOJHUKHU. 3aKOH COXPAHEHHUS DIJIEKTPUUYECKOIO
3apsza.

BzanmopneiictBue  3apsgoB.  3akoH Kynona. TodeuHbI  SIEKTpUYECKUN  3apsl.
DnekTpuueckoe noJie. Hanpsk€HHOCTh anekTpuyeckoro nojis. [IpuHiun cyneprno3unuu
3JIEKTPUYECKUX ToNeH. JIMHNM HANPSHKEHHOCTH SIIEKTPUUYECKOTO TOJIA.

PaGota cun osnekrpocratuueckoro mojisa. IloTennuman. Pa3HOCTH  MOTEHIIMANIOB.
[IpoBOoAHUKM W AUDJIEKTPUKH B  BJIEKTPOCTATUYECKOM 1oje. Jludnexkrpuueckas
MPOHUIIAEMOCTb.

DNeKTpoE€MKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEPTUs
3apsKEHHOTO KOHJIEHCATOPA.

TexHndeckre yYCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHE: AJIEKTPOCKOI, IJIEKTPOMETP,

JIEKTPOCTATUYECKAss  3aluTa,  3a3eMJICHHE  JJIGKTpONmpHOOpOB,  KOHAEHCATOD,
KONMUPOBAJIbHBIN amnmapar, CTpyHHbIA OPUHTED.
Jlemoncmpayuu

YCTpOUCTBO Y MPUHIMII JEUCTBUS DIIEKTPOMETPA.
BzaumopericTBre HaANEKTPU30BAHHBIX TEI.
DNEKTPUUECKOE IMOJIE 3aPSHKEHHBIX TEJL.
[IpOBOAHUKH B JIEKTPOCTATUYECKOM II0JIE.
DJIEKTPOCTATUYECKAS 3aIUTA.

JIMPAEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.



3aBUCHUMOCTh  JJIEKTPOEMKOCTH ILIOCKOTO KOHJIEHCATOpa OT IUIOAAU IUIaCTHH,
PaCCTOSIHUSA MEXY HUMH U JUAJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOopa.

Yuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepenne 31eKTPOEMKOCTH KOHAEHCATOPA.

Tema 2. ITocmosannwtii 31ekmpuyeckuii mok. Toxu é paznuunvix cpeoax
DNEeKTPUUECKUNA TOK. Y CIIOBUSI CYIIECTBOBAHUS SJIEKTPUUECKOTO TOKa. ICTOYHUKHU TOKA.
Cuiia Toka. [IocTOSHHBIN TOK.

Hanpsbxenue. 3akon OMa 115 ydacTKa LETH.

DIIEKTPUYECKOE CONIPOTHUBJICHUE. VY nenpHoE CONIPOTHUBJIEHUE BEILIECTBA.
[TocnmenoBarenpHOE, MAPAILICTBHOE, CMEIIAHHOE COCTMHEHNE MMPOBOIHUKOB.

PaboTa snexktpuyeckoro Toka. 3akon [[xoyms—JIenmna. MOIIHOCT AIEKTPUIECKOTO TOKA.
DIIEKTPOJIBIXKYILAsA CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOUYHHMKA TOKA. 3akoH OMa 1iyist
MOJIHOM (3aMKHYTO#) 31eKkTpudeckoil nenu. KopoTkoe 3aMbikanue.

DJIEKTPOHHAsT MPOBOJUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTh  COINPOTUBIICHUS
METAJIOB OT TeMIiepatrypbl. CBEpXITPOBOAUMOCT.

DJIEKTPUYECKUM TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBeHHass W MpPUMECHAs MPOBOJAUMOCTb IOJYIIPOBOJIHUKOB.
CaotictBa p—n-tiepexona. [lonynpoBoaAHIUKOBBIE PUOOPHI.

DJIEKTPUYECKUM TOK B PAcTBOpax M pacIjlaBaX 3JICKTPOJIUTOB. OJIEKTPOJUTUYECKAs
JTUCCOLUALINS. DIEKTPOIIU3.

DJIEKTpUUECKUM TOK B razax. CaMOCTOSTEIbHBIM U HECAMOCTOSITEIbHBIN pa3psl. MoJIHUS.
[Ima3ma.

TexHuueckrue YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP, BOJIBTMETD,
peocTaT, UCTOYHUKHU TOKa, SJIEKTPOHArpeBaTelibHble MPUOOPHI, JIEKTPOOCBETUTEIHHBIC
PpUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN U0, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJYIIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenune CHITbl TOKA U HAPSIKEHHUS.

3aBUCUMOCTb COINPOTUBJIEHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIONIAIU
MOINEPEYHOr0 CEYCHUS U MaTepuaa.

CMeniaHHOE COeTMHEHUE TPOBOIHUKOB.

[Ipsamoe u3MepeHne 3IEKTPOABMKYIIEH Chiibl. KOpOTKOe 3aMblkaHME TajdbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTbH COITPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoli pa3psial ¥ IPOBOJUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOJIUMOCTH IHO/IA.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomel



N3y4yeHue CMEMIaHHOIO COEAMHEHUS PE3UCTOPOB.

W3mepeHne 3JIEKTPOJIBIKYIIEH CHUJIBI HUCTOYHMKA TOKA M €ro0  BHYTPEHHETO
COTIPOTUBIICHUSI.

Habmronenue snexrpoiusa.

Me:xnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uszuku 0azoBoro ypoBHs B 10 Kilacce OCYIIECTBISIETCS € YYETOM
COJIepKaTEeIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTHK{, OWOJIOTUH, XMMHHU,
reorpa(uu ¥ TEXHOJIOTUHU.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAay4YHOI'O IIO3HAHUS:
SIBJICHUE, HAyyHbIN (paKT, runoresa, (pu3NUeCcKas BEIUYMHA, 3aKOH, TEOpHUs, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIETUPOBAHKE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHeWHas ¢QyHKIUs, mnapadona,
runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIMU: CUHYC, KOCHUHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl U HX
IPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: Mmexannyeckoe ABMKEHUE B KUBOM MpuUpoze, THPQy3us, 0CMOC, TEII00OMEH
KUBBIX OPTaHM3MOB (BHJBI TEILIONEPEAayd, TEIUIOBOE PABHOBECHE), DJIEKTPHUCCKHE
SIBJICHUS B )KMBOU IIPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TeIUIOBbIE CBOMCTBA TBEPABIX TEN, KHUAKOCTEH M ra3oB, dJICKTPUUECKUE
CBOMCTBa METAJUIOB, JIEKTPOIUTHYECKAs JUCCOLMALNS, FAIbBAaHUKA.

l'eoepacghus: BNaXXHOCTh BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozus.: npeodpazoBaHue JBUKEHUN C UCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TE€XHHUKE, MOIIINIHUKHA, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHUS HMITyJIbCa B TEXHUKE
(paketa, BOJOMET W JpYyrue), ABUTATEb BHYTPEHHEIrO CropaHusi, HapoBas TypOuHa,
OBITOBOM  XOJIONWJIPHUK, KOHIUIIMOHEP, TEXHOJOTUU TMOJYYCHHUS COBPEMEHHBIX
MaTepuajoB, B TOM 4YMCJIE HAaHOMATEpHUaJOB, U HAHOTEXHOJIOTHUH, DJIEKTPOCTATHUECKAs
3aIuTa, 3a3eMIIeHue AJIEKTPONPUOOPOB, KCEpOKC, CTpyHUHBIN HPUHTED,
AJIEKTpOHArpeBaTebHbIE TPUOOPHI, FTEKTPOOCBETUTEIHHBIC TIPUOOPHI, TATFBAHUKA.

11 KIIACC

Pa3znen 4. JaekTpoauHaMHUKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctosiHHBIE MarHuThbl. B3auMOJEWCTBHE IOCTOSIHHBIX MAarHWTOB. MarHuTHOE IIOJE.
Bekrop marHutHOM uMHAyKiuMu. [IpyHuuMn cyneprno3uuyMu MarHWTHBIX MoJie. JIuHun
MarHuTHOW WHAyKIMM. KapTuHa JWHUNA MArHUTHOM WHAYKIIMU TIOJSI TOCTOSIHHBIX
MarHuTOB.



MarauTtHoe mnoJsie MPOBOJHUKA ¢ TOKOM. KapTwHa JIMHUN WHIAYKIIMUA MArHUTHOTO IOJIA
JUIMHHOTO TPSIMOTO NPOBOJHMKA M 3aMKHYTOTO KOJBLEBOTO NPOBOJAHWKA, KATYLIKH C
TokoM. OnbIT Dpcrena. BzanmoaeicTBre MpOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOIyJib U HalpaBJICHUE.

Cuna Jlopenma, €€ Moaynb W HampablieHuE. JIBW)KEHHE 3apssKeHHOM YacTullbl B
OJIHOPOJTHOM MarHuTHOM nosie. Pabora cunsl Jlopenua.

SIBeHMe DIEKTPOMAarHWUTHOW HMHAYKIMHU. IIOTOK BEKTOpa MArHWUTHOW HHIYKIUH.
DJIEKTPOJIBUKYILAs CHIIA HHAYKIIUU. 3aKOH AJIEKTPOMarHuTHOM nHaykunu dapanes.
BuxpeBoe asyiekTpuueckoe Imose. DJIEKTPOJABWXKYIIAs CWIA HHAYKIUMUA B NPOBOJHUKE,
JBH)KYLIEMCSI IOCTYIIATENIBHO B OJJHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHyKTUBHOCTD. fIBJIE€HUE CAMOUHIYKIIUU. DJIEKTPOJABIKYIIAsl CUJIa CAMOUHTYKIIUH.
DHEpPrusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHHYeckre YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHUE: TMOCTOSIHHBIE MArHUTHI,
3JIEKTPOMATHUTHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIN SJIEMEHTAPHBIX YaCTHUILl, HHAYKIIMOHHAS
€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MarHUTHOTO TTOJIS.

BzaumopericTBrue 1ByX NpOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JevictBue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE ATEKTPOMArHUTHON UHIYKIIUU.

[Ipasuio Jlenua.

3aBUCHUMOCTh 3JIEKTPOJABWKYIIEH CHIIBI MHAYKIUA OT CKOPOCTH U3MEHEHUS MarHUTHOIO
IIOTOKA.

SIBiieHUE CAMOMHTYKITUH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydyeHrne MarHuTHOTO MOJISl KATYIIKHA C TOKOM.

HccnenoBanne AeMCTBUS IOCTOSIHHOIO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanne SBICHUS 3JIEKTPOMAarHUTHON UHIYKIIUU.

Paspnen S. KosieOanust m BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KOJ1€OAHUA

Konebarenvbnas cucrema. CBOOOMHBIE MexaHWUeckue Kosnebanus. [apmoHnueckue
koneOanus. Ilepuoa, wactora, ammuryga u ¢asza konedanuil. [IpyKMHHBIA MasTHUK.
MaremaTuyeckuii MasiTHUK. YpaBHEHUE TrapMOHMYEcKuX KojeOanuil. IIpeBpamienue
SHEPrUM MPU FAPMOHUYECKUX KOJIeOaHUSX.



Konebatenbupiii koHTYp. CBOOOAHBIE 3IIEKTPOMATHUTHBIE KOJEOAHUS B HJICATBHOM
KOJIEOATEIbHOM KOHType. AHAIOTHA MEXAY MEXaHHYECKHMH U 3JIEKTPOMATHUTHBIMU
konebanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHHS SHEPrUU B  HJICATBHOM
K0J1e0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarolux KojeOaHUsX. BbIHYKIeHHbIE MEXaHUUYECKHE KOJIeOaHMUs.
Pe3onanc. BeiHyX/1€HHbBIE 2IIEKTPOMAarHUTHbIE KOJICOAHUSI.

[Tepemennsplii TOK. CHHYCOMIaNbHBIN MMEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOIO TOKA.
AMIUIMTYJTHOE U JEUCTBYIOIIEE 3HAUYCHHUE CUIIBI TOKA U HAIIPSIKEHUS.

Tpancpopmarop. IlpousBoacTBo, mnepeaadya W NOTPeOICHHE SIECKTPUUYECKON SHEPrUu.
DKOJIOTUYECKUE PUCKU TPU MPOU3BOJACTBE 3JIEKTpOdHEpruu. KynbTypa uCHoab30BaHUs
AIIEKTPOIHEPTUHU B IOBCETHEBHOM KH3HHU.

TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: JJIEKTPUYECKUMH 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JIMHUU AJIEKTPONIEPEIaY.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoJIeOATEIbHOW CHCTEMBI (ITPY>KUHHBIN WM MaTeMaTHIECKHMA
MasITHHUK).

Habnronenue 3aryxaromux KojaeOaHuu.

HccnenoBanne CBOMCTB BBIHYKJIEHHBIX KOJICOAHUH.

HaGmronenue pe3onanca.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJICOaHMS.

OcuumiorpaMMbl  (3aBUCUMOCTM  CWJIBI TOKAa M HAOpsDKEHHsT OT BPEMEHH) s
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onaHc mpu mocienoBaTeIbHOM COECIUHEHUM PE3UCTOPA, KATYIIKM MHIYKTUBHOCTH U
KOHJIEHCaTopa.

Mopenp TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCMMOCTH TIEPUOJIa MAJIbIX KOJIEOAHUM Tpy3a Ha HUTU OT JIJIUHBI HUTH U
Macchl rpysa.

HccnenoBanne NEPEMEHHOIO TOKAa B [ENW W3  IOCIENOBATENBHO COEIMHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0TIHbL

Mexanudeckue BOJIHBI, YCI0BUs pacnpocTpadHeHus. Ilepuoa. CkopocTs pacnpocTpaHeHUs
U jJuvHa BONHBL. [lomepeunsie W mpojosibHBIE BOJIHBL. MHTepdepentus u audpaxiys
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBHUSI M3JIYyYEHHS SJIEKTPOMATHUTHBIX BOJIH. B3anmuas
opueHtamus BektopoB E, B, V B anekrpomarnutHoM BosiHe. (CBoiicTBa
AJIEKTPOMAarHUTHBIX BOJIH: OTpPaXEHHWE, TMPEJIOMIICHHUEe, TMojspusanus, audpakius,
uHTeppepeHuus. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.



[[Ixana 37€KTPOMAarHUTHBIX BOJH. [IpuMeHEeHHE 3IEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMNBI pagUOCBA3U U TeNEBUACHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOUIEN CPEMBI.

TexHuyeckre yCTpOMCTBAa M IMPAKTUYECKOE NPUMEHEHHE: MY3bIKAJbHBIE WHCTPYMEHTHI,
yIbTPA3BYKOBasl JIMATHOCTHKA B TEXHUKE M MEIWLMHE, pajaap, pPaguoNpUEMHUK,
TeJIeBU30p, aHTeHHA, Tenedod, CBU-nieup.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPaHEHUE TOTIEPEYHBIX U MPOAOIBHBIX BOJIH.

Koneobmromieecs TeI0 Kak MCTOYHUK 3BYKA.

HaGnronenue otpaxeHus: U IpesiOMIICHHS] MEXaHUYECKHUX BOJIH.

Ha6monenue narepdepennnu u tudpakiinu MEXaHH4eCKIX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYAOW M YacTOTOM
KOJIEOAHHI.

HccnenoBanne  CBOWMCTB — JJIEKTPOMArHWTHBIX — BOJIH:  OTPA@XXEHHE, MPEIIOMIIEHUE,
noJsipu3anys, Tudpaxius, HHTepPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpssMonnHelrHOEe paclpoOCTpaHEHUE CBETA B OJHOPOJIHOM Cpele.
JIyua cBera. ToueuHbI ICTOYHUK CBETA.

OTtpaxeHne cBera. 3aKOHBI OTpakeHHUsi cBeTa. [locTpoeHne H300pakeHUH B IUIOCKOM
3epKale.

[Ipenomnenue cBera. 3akoHbl MpENOMJIEHHMS CBeTa. AOCOJIOTHBIA MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpeenbHblil yroia NoJIHOr0 BHYTPEHHETO
OTPAKEHMUS.

Hucnepcus ceeta. CioxHbI coctaB 6enoro ceta. L{Ber.

CobOuparome W pacceuBaronme JUH3bL. ToHkas auH3a. DOKYCHOE pACCTOSIHHE U
onTHYecKas cuja TOHKOW JuH3bL [locTpoeHne wu300pakeHU B COOHMpAIOIMIUX U
paccenBaromux JuH3ax. PopMysa TOHKOU JIMH3BL. Y BETUYCHHE, 1aBAEMOE JTUH30M.
[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBass ontuka. Wutepdepenuus cBera. KorepeHTHbIE UCTOYHUKU. Y CIOBUS
HAOJIOICHUST MAaKCUMyMOB W MHUHHMMYMOB B HMHTEP()EpPEHIIMOHHOW KapTHHE OT ABYX
cUH(pa3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpaknus cBera. JudpaxuuonHas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCUMYMOB IPU NaJIeHUH MOHOXPOMATHYECKOTO CBETa HA TU(PAKIIMOHHYIO PEMIETKY.
[Tonspuszanus ceera.

TexHuyeckue yCTpOHMCTBA M TNPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna, (hoToammapar,
MIPOCKITMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs OMNTHKA, MU(paKIMOHHAS
pEIETKA, TTOJIAPOUL.



Jlemoncmpayuu

[IpsiMonuHEHOE pacHpOCTpaHEHHE, OTpakKeHUE M MpejaomyieHUe cBeTa. OnTUYecKue
npuOOpHI.

[TonHoe BHYTpeHHEE OTpakeHue. Mojiesib CBETOBO/IA.
HccnenoBanue CBOMCTB M300payKEHUM B JIMH3AX.

Mopenn MUKpOCKoma, TEJIECKONa.

Ha6nronenue natepdepennu ceera.

HaGmronenue nudpakuuu cBera.

HaGmronenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ HOMOUIBIO TPU3MBI.

[Toydenue ciekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKY.
HaOmnronenue nosisipuzanyu CBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamophsie pabomoi
N3MepeHue rnokasaress NpesIOMIICHUS CTEKIIA.
HccnenoBanue cBOWCTB H300paKEHUI B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIENUAIBbHO TEOPUHA OTHOCUTEIBHOCTH

['panuibl IPUMEHUMOCTH KJIACCUYECKOW MeXaHMKU. llocTynaThl crnenuanbHOM Teopuu
OTHOCUTENBHOCTH: HMHBAPUAHTHOCTH MOJIYJISI CKOPOCTM CBETAa B BaKyyMe, IPUHLMII
OTHOCUTEIBHOCTU DWHIITEIHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHHU U COKPAILEHNE JUIMHBI.
OHeprus 1 UMILYJIbC PEIATUBUCTCKOMN YaCTULIBI.

CBs13b MacChl C JHEPTUEN M UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbI. DHEPTHUSI IOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. Inemenmul K8AHMOBOU ONMUKU

®oronsl. Popmyina [1nanka cBa3u s3Heprun HoTOHA C €ro YacTOTOW. DHEPIUsl U UMITYJIbC
dboToHa.

OtkpeiTie U wuccnenoanue Goroadpdexra. Onbitel A. I'. CroneroBa. 3aKoHBI
dotordpdexra. VYpaBHenue OiinmTediHa A pororddexra. «KpacHas rpaHuiay
dboTorddexra.

JaBnenue ceera. OnwiThl I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuuecknue yCTpPOWCTBA W MPAKTHYECKOE MpUMEHEHHue: (OTOdIEMEHT, (POTOMATUUK,
CoJIHEUHasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHElTHETO hoTodhdexra.

Ceeroauo.



Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHuio o -wyactwi. [lnanerapnas
mozenb atoma. Iloctynatel bopa. Usnydenue u morsoieHue (GOTOHOB MpU MEPEXOie
aTomMa C OJIHOIO YPOBHS SHEpPruu Ha Apyrou. Buasl ciekTpoB. CIIEKTp ypOBHEN SHEPTHUU
aToma BOJOpOAa.

Bonnosele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckyasspHO-BOIHOBOM JTyaau3M.
CHIOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHuyeckrue YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIEKTPaJbHBIM aHaIU3
(CTIeKTpOCKOIT), Jia3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mognens onsita Pezepdopaa.

OnpeneneHue JIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHelyaThIX CIEKTPOB U3TYUYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Habmronenue nuHeiyaToro cnekTpa.

Tema 3. Amomnoe aopo

OKCHEpPUMEHTHI,  JI0Ka3bIBAIOIIUE CIIOKHOCTb ~ CTPOEHMS  sJIpa. OTtkpriTHE
panunoaktuBHOoCcTU. OmbIThl Pesepdopna mo ompeneneHUro cocTaBa PaglOaKTUBHOTO
uznydyenus. CBoiicTBa anb(a-, Oera-, TaMMa-u3nydeHus. BrnusHue paanoakTUBHOCTH Ha
YKUBBIE OPTAHU3MBL.

OTtkpeiTHe TIpoTOHAa W HeWTpoHa. Hykionnas mognens siapa ['eitzenOepra—lBaneHKo.
3apsa sapa. MaccoBoe uncio siapa. M30Tonsl.

Anb(a-pacnaa. DIEKTPOHHBIA W MO3UTPOHHBIA Oera-pacnaj. ['aMma-uzinydeHue. 3aKOH
PaaMOaKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. Snepubie cuiibl. [ledekT maccsl sapa.

S nepHble peakuuu. /lenieHue u CUHTE3 sI€EP.

Anepubiii peaktop. TepmosinepHblii cuHTe3. [IpoOiemMbl M NEPCHEKTUBBI  SACPHON
SHEPreTUKU. DKOJOTUUECKUE ACTIEKTHI SIAEPHOU SJHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE ITO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaaMeHTaIbHbIe B3auMOAeHCTBUA. EAMHCTBO pu3nyeckoit KapTHHBI MUpa.
TexHuyeckne ycTporcTBa M NPAKTHUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
AJIEpHBIA peakTop, aToMHasi boMoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIIHNX YACTHII.

Yyenuueckuii sxcnepumenm, n1abopamopmvie pabomol

HccnenoBanue TpeKoB YacTUll (110 TOTOBBIM (OTOrpadusim).



Pa3znen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH

Ortanbl  pa3BuUTUS  acTpoHOMuH. [IpuknagHoe W MHUPOBO33PEHUYECKOE 3HAUYEHUE
ACTPOHOMHH.

Bun 3Bé3nH0r0 Heba. Co3Be3ausl, sipkue 3BE3/1bl, IUIAHETHI, KX BUTUMOE JIBH)KCHHE.
ConHeynas cucrema.

Connue. ComHeuHass akTUBHOCTb. Mcrounuk sHeprum ConHua m 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEpUCTUKH. Jluarpamma «CHeKTpajabHbIA KJIACC — CBETUMOCTBY. 3BE3/bI
TJIABHOM MOCJIEN0BATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB) ISl 3BE3] IVIaBHOM
MOCJIEN0BATENBHOCTH. BHyTpeHHee cTpoeHne 3BE31. COBpEMEHHBIE IPEICTABICHUS O
MIPOUCXOKIAECHUU U 3BOJOLMU COoNHIA U 3BE3M. DTalbl )KU3HU 3BE3I.

Muneunstii [1yts — Hama ["anaktuka. [lonoxenue u nqeuxxenne Connna B ['anaktuke. Tumsl
rajakTuk. PaguoranakTuku u kBa3apbl. UHEpHbIE IBIPHI B AJIpax rajlaKkTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66na. PazGeranue ramaktuk. Teopus
bonboro B3psiBa. PEIMKTOBOE U3TyUYEHHUE.

Macimradnas ctpykrypa Beenennoil. MertarainakTuka.

Hepeménnpie mpo0ieMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

HaGnronenust HeBOOpyKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIpeNIeTICHUS] TOJIOKEHUsT HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3niust CeBepHOro MoJIyIIapus U IPKUE 3BE3IbI.

Habmonenus B teneckon Jlynsl, mianet, Mieunoro IlyTu.

O06o0maroiee NOBTOPEHNE

Ponp ¢u3ukm u acTpOHOMHHM B IKOHOMHUYECKOM, TEXHOJOTHYECKOM, COIMAJIbHOH U
ITUYECKON cdepax AesTEIBHOCTH YeJNOBEKa, poJib U MECTO (DU3UKU U aCTPOHOMHUHU B
COBPEMEHHOW Hay4YHOW KAapTUHE MHUpa, poJib (PU3MYecKod Teopuu B (HOPMHUPOBAHUU
NpeAcTaBleHud O (PU3MYECKOM KapTUHE MHpa, MECTO (U3MUECKOM KapTUHBI MUpa B
00111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUMN O IPUPOJIE.
Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocCyiiecTBIsieTCS € Y4ETOM
COJICPKATEIIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMH MaTE€MaTHKH, OWOJIOTHU, XUMHH,
reorpaduu U TEXHOJOTHUH.

Mesicnpeomemnvie nousamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYyYHOrO IO3HAHUS:
SIBJICHHE, HAyYHbIN (aKT, TUIOTE3a, (PU3MUecKasi BEIMYUHA, 3aKOH, TEOpHs, HaOI0IeHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuka: pelieHUe CUCTEMbl ypaBHEHUM, TPUTOHOMETpUYECKUE (DYHKIUU: CUHYC,
KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX
MMPOEKIIMA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJHBIE 3IIEMEHTAPHBIX
GbyHKIUNA, TPU3HAKKA TTOI00MST TPEYTOJIBHUKOB, OMPECICHUE TIOMAIN TUIOCKUX QUTyp U
00bEMa Te.



bBuonocus: snexkTpuueckue SBICHHS B JKMBOM TNPUPOAE, KoyieOaTeNbHbIE ABMKEHHUS B
YKMBOU IIPUPOJIE, ONITUYECKUE SABJICHHS B )KUBOW IIPUPOJIE, AEUCTBUE PaAuallii Ha KUBBIC
OpraHU3MBl.

Xumusa: CTpOCHHE AaTOMOB U MOJIEKYJ, KPUCTaJUIMYECKasl CTPYKTypa TBEPIBIX Tel,
MEXAaHU3Mbl 00PA30BAHMS KPUCTAININYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIIU3.
l'eocpacghus: MarHUTHBIE MOJIOCAa 3€MIIM, 3aJI€KH MArHUTHBIX pyZd, (poTochEMKa 3eMHOMU
IIOBEPXHOCTH, MPEJICKA3AHUE 3EMIICTPSCCHUM.

Texnonocus: NTAHUM DJIEKTPOIIEpenay, FeHEPATOp NEPEMEHHOIO TOKA, IEKTPOBUT ATEIIb,
UHAYKLIMOHHAS 1€4b, Pajap, paJuolpuEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
IPOEKLMOHHBIN annapar, BOJOKOHHAs ONTUKA, COJTHEUHas Oarapest.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yuebHOro mpenmera «Pu3nMka» Ha ypOBHE CpeTHEro o0Iiero odpa3oBaHUS
(0a30BBIii  YPOBEHB) JIOJDKHO OOCCIEYUTh JOCTIKCHUE CICAYIOIIUX JIMYHOCTHBIX,
MeTanpeJIMETHBIX ¥ MPEJAMETHBIX 00pa30BaTEbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOTo mpeamera «Pusnka» JOHKHBI OTPaXKaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYalOlUMXCS PYKOBOJACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW NO3WLHMEN JIUYHOCTH, CUCTEMOM ILIEHHOCTHBIX OPUEHTAlUi, MO3UTHUBHBIX
BHYTPEHHHUX YOEXKIEHWUH, COOTBETCTBYIOIIHMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUCKOTO
o0mecTBa, pacmIMpeHUe JKU3HEHHOTO OIbITa W ONBITa JEATEIPHOCTH B IPOIECCE
peanu3alMu OCHOBHBIX HAIIPABIICHHI BOCIIUTATENIBHOW NESITENIBHOCTH, B TOM YHCIE B
YacTH:

1) rpamaaHCKOr0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh TPAXIAAHCKOM TMO3UIMK OOYy4YalOIIerocss Kak AakKTUBHOTO U
OTBETCTBEHHOT'O YJ€HA POCCUMCKOI0 0OIIECTBA;

OPUHATHE TPAAUIIMOHHBIX OOIIEYETOBEUECKMX TYMAHUCTUYECKUX M JEMOKPATHYECKUX
LICHHOCTECH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIbHOCTh B MHTEpPECaX IPakJAaHCKOro OOIIEeCTBa,
y4acTBOBATh B CAMOYIPABJIECHNUH B 00pa30BaTEIIbHOM OpraHU3allNHY;

YMEHHE B3aMMOJICHCTBOBaTh C COLUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHM C WX
GYHKIMSAMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAapPHOM M BOJIOHTEPCKOU NESITENBHOCTH;

2)IaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUMCKON FPAKIAHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;
LIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM POCCHMCKHUX
YU€HBIX B 0071aCTH (PU3UKH U TEXHUKH,

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YYEHOIO;
OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHUBOTO OyAYIIIETO;

4)3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
bu3ndecKoil HayKe;

S5)TpyA0BOro BOCIIUTAHUS:



WHTEpeC K pas3audHeiM chepaM mnpodeccHoHanbHON ACATEILHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PM3UKON M TEXHHKOW, YMEHHME COBEpIIATh OCO3HAHHBIA BHIOOP Oymyiiei
npodeccun u peann30BbIBaTH COOCTBEHHBIE )KU3HECHHBIE TUTAHHI

TOTOBHOCTh M CIOCOOHOCTh K O0pa30BaHHMIO M CaMOOOpPa30BaHMIO B 001acTH (DU3UKHU HA
NPOTSHKEHUN BCEH JKU3HH,

6)3K0JI0rH4eCKOro BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTh HKOJOTHYECKON KyJNbTYPhI, OCO3HAHWE TJIOOAIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEeM;

IUTAHUPOBAHUE M OCYIIECTBICHUE JACHCTBUH B OKPYKAIOIICH Cpelie Ha OCHOBE 3HAHUS
1eJICH YCTOMYMBOTO Pa3BUTHS YEIIOBEUCCTRA,;

pacIIMpeHre OIbITa JACATEIBPHOCTA SKOJOTUYECKOW HAMpaBICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3HKE;

7)IIeHHOCTH HAYYHOT 0 MO3HAHMS

c(hOpPMHUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO
pa3BuTHs HU3NUECKON HAYKU;

OCO3HAHHWE IIEHHOCTH HAYYHOU NEATEeTLHOCTH, TOTOBHOCTh B TPOIECCE M3YUCHUS (PU3UKH
OCYIIECTBJIATh MPOCKTHYI0 W HCCIEIOBATEIBCKYIO JEATEIRHOCTh WHAWNBUAYAIHLHO U B
rpymIe.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3zoBble JJornuyeckue AeMCTBUS:

CaMOCTOSITeNIbHO (OPMYJIUPOBATh U aKTyallM3UPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPENIENIATh LEIN ICATEIIbHOCTH, 3aaBaTh MapaMeTPhbl U KPUTEPUU UX IOCTHKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX (DU3NUECKUX SIBJICHUSX;
pa3pabaThIBaTh IJIAH pElIeHUs TPOOJIeMbl C YUETOM aHallM3a UMEIOLIUXCS MaTepUaTbHbIX
Y HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLCHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM,
OLICHUBATh PUCKU TMOCJIEACTBUN ICATEIBHOCTH;

KOOPJAVUHUPOBATh W BBINOJHATh PaOOTy B YCIOBUSIX PEAJIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOC MBIIIICHHUE P PEIICHUH >KU3HCHHBIX ITPOOJICM.

ba3oBble ncciaenoBarejbCckue JeiicTBHUA.

BJIQJIETh HAyYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU TOHSATHUAMH M METOJaMH (HU3MYECKOU
HAyKWU;

BJIaJIETh HAaBBIKAMHU YYEOHO-UCCIEAOBATEIBCKOM U MPOEKTHOM NESITEIHLHOCTH B 00JIacTH
(bU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHUS
337129 (PU3HUECKOTO COACPKAHMS, IPUMEHECHHUIO PA3INYHBIX METOJIOB ITO3HAHUS;



BJIAJECTh BHUJAMHU JIEATEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHHWSA, €r0 MHTEPIpPETaLH,
npeoOpa3oBaHUIO0 M MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTyalUsX, B TOM YHCIIE MPHU
CO37]aHUU YUEOHBIX IPOSKTOB B 00acT (PU3UKH;

BBISIBJISITH [IPUYMHHO-CJICACTBEHHBIE CBSI3M UM aKTyaJU3UpOBaTh 3aJady, BBIIBUTATb
TUNOTE3y €€ PEIIECHUs, HAXOAUTh ApryMEHTHI JJIsl IOKA3aTelNbCTBA CBOMX YTBEPKICHMIA,
3aJ1aBaTh MApaMeTPbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATh MOJYYEHHbIE B XOJE€ PpELICHHUA 3aJa4d pPe3ysibTaTbl, KPUTUYECKU
OLICHMBATbh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBaTh COOCTBEHHBIEC 3a/ladyl B 0OpA30BaTEIIbLHON AESTENBHOCTH, B
TOM YHCJIE IPU U3YYEHUU (DU3BUKHY;

JaBaTh OLIEHKY HOBBIM CHTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS O (PU3HKE B MPAKTUYECKYIO 00JIaCTh )KU3HEACATEIbHOCTH;
YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBI/IBUTaTh HOBBIE UJIEH, NIPEAJIaraTh OPUrMHAIIbHBIE [TOIXO0/Ibl U PELLICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHMUS.

Pabora c uHpopmanmei:

BJIa/IETh HABBIKAMU TOIYYCHHUS MH(POpMAIK (HU3UUECKOTO COJEPKaHUs M3 MCTOYHUKOB
pa3HbIX THIIOB, CaMOCTOSITENIBHO OCYLIECTBIIATH IIOWCK, aHAIU3, CHUCTEMAaTU3aLUI0 U
MHTEpIpeTalnio HH(HOPMALIUU Pa3InIHbIX BUIOB U (POPM MpEACTABICHUS;

OILICHMBAThH JOCTOBEPHOCTH HH(OpMALIHHL;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTHI B
pELIEHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX 3a7a4 C COOJI0ICHUEM
TpeOOBaHUI JPrOHOMHUKHM, TEXHUKH OE€30IacCHOCTH, TUTHUEHBI, pPeCypcocOepeKeHuUs,
IIPABOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€3011aCHOCTH;

CO3JaBaTh TEKCTbl (DU3UUYECKOTO COJIEPKAHMS B PA3IUMYHBIX (QopMarax C Y4YETOM
Ha3HaueHus uWHGOpPMAIMM U UEJIeBOM ayJAUTOPUH, BBIOUpAs ONTUMAIbHYIO (opMy
IIPEICTABIICHUS U BU3yaJIU3aLMH.

KoMMyHUKaTHBHBbIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBHA:

OCYULIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU JI€ATEIBbHOCTH;
pacrno3HaBaTh MPEANOCHIIKYA KOHPIMKTHBIX CUTYyallUi U CMATYaTh KOH(QIIUKTHI;
pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOXO TOYKY 3PEHMSA C HCIIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

NOHUMATh ¥ UCMOJb30BATh MPEUMYIIECTBA KOMAHAHOW U MHIAMBUIYAIbHON pabOThI;
BbIOMpaTh TEMATUKYy U METOJAbl COBMECTHBIX JEUCTBUN € y4€TOM OOLIMX WHTEPECOB U
BO3MOKHOCTEU KaKI0TO WIEHA KOJUIEKTUBA,

IIPUHUMATh L€IM COBMECTHOU JEATEIIbHOCTH, OpPraHU30BBIBATH W KOOPAUHUPOBATH
JNEUCTBUSA MO €€ NOCTHKEHUIO: COCTABIIATH IJIAH ACHUCTBHM, PACIPEAEISATh PO C YUETOM
MHEHU y4aCTHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHON PabOTHI;



OILIEHUBATh Ka4€CTBO CBOETO BKJIAJa U KKIOTO YYACTHUKA KOMaHJbl B OOIIMI pe3ynabTatT
1o pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/JiaraTh HOBBIC MPOEKTHI, OICHWBATh WACH C TO3UIUU HOBH3HBI, OPUTHHAILHOCTH,
HPaKTHYECKON 3HAYMMOCTH;

OCYLIECTBIIATh TO3UTHUBHOE CTPATETMYECKOE IIOBEICHUE B PAa3JIMYHBIX CHTYAIHsIX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITMATHBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe el CTBUSA

Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATEIbHYIO JIEATEIbHOCTh B 00JacTH (PU3UKU U
aCTPOHOMUH, BBIABIISATH MPOOJIEMBI, CTABUTh U (DOPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTaBJISITh TUIAH PEIICHUsS] PAcUETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBINIOJIHEHUS TPAKTUYECKOW pPabOThl ¢ Y4ETOM HMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEUN U MPEATNIOYTEHNN;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacmupsTh paMK1 y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX NP OYTCHUH;

JieaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHHWIO W TMPOSIBICHHUIO OHPYIUIIMU B oOsacth  (Ppu3ukw,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII NHTE/LJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTHBBI B JCSTEIHHOCTH, OIICHHBATh
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIa/IeTh HaBBIKAMH TIO3HABATEIbHON pedieKchH KaK OCO3HAHUSI COBEPIIAEMbIX JEUCTBUI
Y MBICIIUTEIILHBIX TIPOIIECCOB, UX PE3yJIbTATOB U OCHOBAHMIA

UCIIOJIb30BATh MPUEMBI PEIICKCUU JJI OLIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEIICHNUS;
YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO IMTPUHUMATh PEIICHUS 110 MX CHIKEHUIO;
MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPH aHAIHM3E PE3YJIbTATOB JACATEIHHOCTH;
IPUHAMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKH U JJOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3YJIbTATOB JACATEIHHOCTH;
MPU3HABATH CBOE MPABO M MPABO APYTUX HA OIIUOKH.

B mporiecce TOCTHKEHUsT TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MMPOTPAMMBI IO (DU3HKE ISt
YpPOBHSI  CpEeIHEro oO0mero oOpa3oBaHUS Yy  OOYYarOUIUXCS  COBEPIICHCTBYETCS
AMOIMOHANILHBIN UHTEIJIEKT, TIPEIoiaraimui copMUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIIOYAOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAIIPaBJICHUS Pa3BUTHsI COOCTBEHHON AMOIIMOHAILHOM Chephl, OBITh YBEPEHHBIM B
cebe;



CaMOpPCTyYJINPOBAHU:I, BKJIIOYAarOmero CaAMOKOHTPOIJIb, YMCHHC IIPUHUMATDb
OTBETCTBECHHOCTb 3a CBOE IIOBCIACHHUC, CITOCOOHOCTB AJAIITUPOBATHCA K SMOIMOHAJIbHBIM
N3MCHCHUAM U ITIPOABJIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,

BHyTpCHHeﬁ MOTHUBAIlNU, BKJ'IIO‘I&IOHI@ﬁ CTPEMJICHUEC K OJOCTMIKCHHUIO HCIW U YCIICXY,
OIITUMHU3M, THUIUATUBHOCTb, YMCHHUC ,HCfICTBOBaTL HCXO0Od U3 CBOUX BOBMO)KHOCTGﬁ;
OMIIaTHH, BKJ'IIO‘IaIOIlleﬁ CIIOCOOHOCTHh ITOHHUMATh OMOIHUOHAIIBHOC COCTOSHHUC IOPYI'HX,
YUUTBIBATH C€TO0 IIpU OCYHICCTBJICHUU O6IHCHI/I$I, CIIOCOOHOCTh K COYYBCTBUIO H
COIICPCIKMBAHUIO,

COMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CITOCOOHOCTH BBICTpanBaTb OTHOIICHUA C APYTHUMHU
JIOAbMU, 336OTI/ITLCH, IIPOABIIATE HHTEPCC U pa3pCliaTb KOH(I)J'II/IKTLI.

INPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce mpenMeTHbIE Pe3ysbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaxkaTb c(hOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MPUMEpPax pojib U MeCTO (PU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTHHBl MHpA, B PA3BUTUM COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B
PaKTUYECKOM JESITeIbHOCTH JIIO/IEH;

YUUTHIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (U3HUECKUX MOJIENeil: MaTepuanbHas
TOUYKA, MHEpLUaJIbHAs CHUCTEMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MJICANbHBIN ras,
MOJIEJI CTPOCHHUsI Ta30B, KUJAKOCTEH M TBEPABIX TEJ, TOYECUHBIM JJIEKTPUUYECKUN 3aps
py petieHuu GU3NYeCcKuX 3a/1a4;

pacro3HaBaTh (pu3znueckue sBJICHUS (TIPOLIECChl) U OOBSICHATH MUX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOH  TEOpHH CTpOEHUsI  BellecTBa U
NIEKTPOJUHAMUKHA: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUXKECHUE,
CBOOOJHOE MaJieHue TeJ, JIBUKEHHUE IO OKPYKHOCTH, MHEPLHUs, B3aUMOJAECHCTBHUE TEll,
mudy3usi, OpOYHOBCKOE JIBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX TeENl, U3MEHEHHUE
o0bEéMa TeNn NpU HarpeBaHUW (OXJIAXKAEHUHM), TEIUIOBOE pPAaBHOBECHE, WCIIAPEHUE,
KOHJIEHCAys, IUIABJICHUE, KPUCTAIUIM3AalMs, KUIIEHUE, BIIAXKHOCTh BO3/lyXa, MOBBILICHUE
JABJICHUS Ta3a IMPU €ro HarpeBaHUU B 3aKPBITOM COCYZAE, CBA3b MEXIY IapaMeTpamMu
COCTOSIHMS I'a3a B U30MPOLECCAX, MEKTPU3ALUS TE, B3aUMOACICTBUE 3aps 0B,
ONUCHIBATh MEXAHWYECKOE JIBH)KEHHE, UCIONb3Ys (DU3NUYECKUE BEJIMYUHBL: KOOpAMHATA,
nyTh, TMEpEMEIIEHUEe, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJla, HMILYJbC TeJa,
KUHETUYECKasi SHEprusi, NOTeHUUaIbHAsI YHEPIHsl, MeXaHn4yeckass paboTa, MEXaHU4YecKas
MOIIIHOCTb; MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAYEHUA M E€AUHUIBI, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(U3UYECKYIO BEJIMUUHY C IPYTUMU BEJIMYMHAMU;

ONMKCHIBATh M3YYECHHBIE TEIUJIOBbIE CBOWCTBA TEJl U TEIUJIOBBIC SIBICHUS, HCIOJB3YS
¢u3nyeckue BEJIMUYMHBI: JaBJIEHUE Ta3a, TEMIIEpaTypa, CpPelHss KUHETHYecKas SHEeprus
Xa0THYECKOIO JBMXKEHHUS MOJIEKYJI, CPEAHEKBAIPATUYHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO



TEIJIOTHI, BHYTPEHHSSI DJHEpPrusi, padoTa Traza, KOIPPUIIMEHT IOJIE3HOTO JIEUCTBUS
TEIUIOBOTO JBUTATENsl; NpPHU ONUCAHUM MPABWIBHO TPAKTOBaTh (DU3HUECKUN CMBICI
UCHOJBb3YEMbIX BEJIWYMH, KX OO0O3HAUEHUS U €IUHUIBI, HaXOAUTh (HOPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (PU3NUYECKYIO BEJIMYMHY C IPYTUMU BEJIMYMHAM;

ONKCHIBATh M3YYEHHBIE AJIEKTPUUECKHE CBOMCTBA BELIECTBA M AJIEKTPUUYECKHUE SIBICHMUS
(mpotiecchl), UCTONB3YS (U3MUECKHUE BEITUYUHBI: DJIEKTPUYECKUNA 3apsfl, dJIEKTPHIECKOe
nojie, HaNpsHKEHHOCTh IIOJIA, MOTEHLHUAN, Pa3HOCTh IOTEHIMAJIOB; NPU OMHCAHUU
PaBUJIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI UCIOIb3YEMBIX BETUYMH, UX 0003HAUEHUS U
CMHMIIBI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIONIME JAHHYIO (U3HUECKYI0 BEIUYHHY C
JPYTUMU BETMYMHAMY;

aHaAM3UPOBaTh (PU3MUECKHE MPOLECCHl W SIBICHUS, HCIONb3ysd (PU3UUECKHe 3aKOHBI H
OPUHIMUIBL: 3aKOH BceMupHoro Tsarorenus, |, |1 u 11l 3akonsr HetoToHa, 3aK0H coXxpaHeHus
MEXaHUYECKOW HHEPruu, 3aKOH COXPAHEHHS HUMITYJIbCA, MPUHLHUI CYNEPHO3UIUU CHUJI,
OPUHIIMI PABHOMPABHS WHEPIIUAIBHBIX CHUCTEM OTCYETA, MOJEKYJISIPHO-KUHETUYECKYIO
TEOPHUIO CTPOCHUS BEIECTBA, T'a30BBIC 3aKOHBI, CBSI3b CPEAHENH KMHETHUYECKON >HEPrUu
TEIJIOBOTO  JBMKEHUST MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoid, TMepBbId 3aKOH
TEPMOJAMHAMHKH, 3aKOH COXPAaHEHUS DJIEKTPUUECKOTO 3apsana, 3akoH Kynona, mpu 3ToM
pasznuyaTh CIIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €ro MAaTeMaTHYeCKOe BBIPAKEHHE U
yclioBUs (TPpaHMIIbI, 00JaCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MIPUHIIMIIBI ACHCTBUS MAITNH, MPUOOPOB U TEXHUYECKUX YCTPONCTB;
pa3nnyaTh YCIOBUA WX 0€30MacHOr0 MCIIOIB30BAaHUS B TIOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIIEPUMEHTHI 10 HCCIEAO0BAaHUIO (DU3MUYECKUX SBJIEHUH M IPOLECCOB C
UCIOJIb30BAaHUEM TMIPSMBIX M KOCBEHHBIX M3MEPEHUH, MpU 3TOM (POPMYIUPOBATH
npobsieMy/3afauy ¥ THUIOTE3y Y4eOHOro OJKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEII0KEHHOTO 000pYA0BaHus, IPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI,
OCYIIECTBIISITh TPSMBIE W KOCBEHHBIE W3MEpPEHHsS (PU3MUECKUX BEIWYMH, TPU ITOM
BbIOMpaTh ONTUMAJIbHBIN CIIOCOO M3MEPEHUS U UCIIOJIb30BATh U3BECTHBIE METO/bI OLICHKU
IIOIPELTHOCTEN U3MEPEHU;

UCCIIEJIOBATh 3aBUCUMOCTH MEXAY (U3MUECKMMU BEIMYMHAMU C HCIIOJIb30BaHUEM
OPSIMBIX M3MEPEHUI, TIPH 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3yJIbTaThl
MIOJTyYEeHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHJE TaONHIl U TPpaHKOB, AEIATh
BBIBO/JIbI [10 pE3yJIbTaTaM MCCIICOBAHNUS;

coOnrofaTh mMpaBwia O€30MacCHOTO TpyJda HpU MPOBEACHUH MCCIEIOBAHUN B paMKax
y4e0HOTO HJKCIEepUMEHTa, Y4eOHO-MCCIEAOBATEIBCKON M TPOEKTHOW NEATEIHHOCTH C
UCTIOJIb30BaHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1a00paTOpHOTO 000PYIOBAHHS,

pemath pacu€THble 3aJaud C SBHO 3aJaHHOW (U3MUECKOH MOJENbl0, MCIONIb3Ys
¢u3znyeckue 3aKOHbI W TPHUHLMIIBI, HA OCHOBE aHAJIW3a YCIOBUS 3a/Jayd BbIOWUpaTh
(bU3UUECKYI0 MOJIeh, BBIICTATh (PU3NUECKHE BEIMYUHBI U POPMYIIbI, HEOOXOIUMBIE IS



e€ pelieHusl, MPOBOJUTH PACUETHl M OIEHUBATh PEATBHOCTh MOJYYEHHOTO 3HAYEHUS
(bU3UYECKON BEIMYUHBI,

pelaTh KaueCTBEHHbBIC 3a/lauM: BBICTPAUBATh JIOTMYECKHU HEMPOTUBOPEUYHUBYIO LIETIOUYKY
pacCyKJIeHUM ¢ OMOPOM Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SABJICHUS,
UCIOJIb30BaTh TMPHU pEHICHUM YYEOHBIX 3aJa4 COBPEMEHHblE HH(POPMALIMOHHBIE
TEXHOJIOTUU JJIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPHPETAIIMU U TIPEACTABICHUS YUEOHOM
U HAay4YHO-TIOMYJSpHOW WHGOpMAIMKM, TIOJyYeHHOW W3 Pa3IUYHBIX HCTOYHUKOB,
KPUTUYECKU aHATIU3UPOBATH MOJydyaeMyto HHPOpMaIIUIO;

OPUBOJUTH MPUMEPHI BKJIAJA POCCUHUCKUX U 3apyOekHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HAyKH, OOBSCHEHUE MTPOLIECCOB OKPY’KAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTHUI;
WCIIOJIb30BAaTh TEOPETHUYECKUE 3HAHUS 10 (U3NKE B TMOBCEAHEBHOW JKH3HU JUIS
obOecrieueHrs 0€30MacHOCTH TpU OOpamleHud ¢ TOpubopaMu H  TEXHUYECKUMHU
YCTPOMCTBAMHM, [JIsi COXpAHEHHUS 3JI0pOBbsi U COOJIOJIEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY’KAIOLIEN CPELE;

paboTaTh B IpyMIE C BHIMOJHEHUEM PA3IUYHBIX COLUAIIBHBIX POJICH, INIAHUPOBATH PAOOTY
TPYIIbI, PAIMOHAIBHO PaCHpeAesisiTh OO0S3aHHOCTU M IUIAHUPOBATH JEATEIBHOCTH B
HECTAHJIAPTHBIX CHUTyallMsX, aJICKBAaTHO OLIEHMBATh BKJAJ KaXJOr0 U3 Y4YaCTHUKOB
IPYNIBI B peIIEHUE pacCMaTPUBAEMON IPOOJIEMBI.

K xoniy o6yuenus B 11 kiacce mpeIMeTHbIE Pe3yNbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxkaTh CHOPMHUPOBAHHOCTH y 00YJAIONTUXCS YMCHHM:

JTEMOHCTPUPOBATh HA TIPUMEPAX POJIb U MECTO (U3HKH B (POPMUPOBAHUHM COBPEMEHHOM
HAayYHOW KapTUHBl MHUpaA, B Pa3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJIOTMU, B
MPaKTHYECKON ACATEILHOCTH JIIOJICH, LEIOCTHOCTh M €IWHCTBO (PU3MYECKON KapTUHBI
MUpA;

YUYUTBHIBATh TPAHUIBI TMPUMEHEHUS U3YYEHHBIX (PU3UUECKUX MOJCJICH: TOYCUHBIH
AJIEKTPUUYECKUHN 3apsiji, Jyd CBETa, TOYEUHBIM MCTOYHUK CBETA, SJIEpHAsl MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb ATOMHOTO fJIpa MpHU pPelieHn: (PU3nIeCcKux 3ajay;

pacrio3HaBath (pu3MYecKue sIBICHUS (MIPOLIECCH) M OOBSICHATH MX Ha OCHOBE 3aKOHOB
AJEKTPOAUHAMUKYA W KBAaHTOBOM (DU3MKHU: 3JIEKTpUUYECKass MPOBOJAUMOCTh, TEIUIOBOE,
CBETOBOE, XHWMHMUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJICCTBUE MArHUTOB,
AJIEKTPOMArHuTHas WHAYKIUSA, JEHCTBHE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM H
JMBIDKYIIUACS  3apsifl, DJIGKTPOMarHUTHBIE KOJIEOAHWS ¢ BOJIHBI, TPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPAKEHHE, NpeloMJIeHHe, WHTephepeHIus, Audpaxkius u
noJisipu3alvsl CBeTa, Jucrepcus cBeta, (orosnexkrpuueckuit 3hdext (dhororddexr),
CBETOBOE JaBJEHHWE, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa aroMa BOJAOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paINOAKTUBHOCTD;

ONUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (RJIEKTPUUYECKUE, MATHUTHBIE, ONTUYECKHE,
NIEKTPUUECKYIO TMPOBOAUMOCTh PA3IUYHBIX CpEl) U DJIEKTPOMArHUTHBIC SBJICHUS
(mporiecchl), UCMONB3Ys (U3NUECKUE BEIWYUHBL: JJICKTPUUYECKUIN 3apsj]l, Cuja TOKa,



AIEKTPUUYECKOE HAMPSIKEHUE, DJIEKTPUUECKOE COMPOTUBICHUE, PA3HOCTh MOTEHIMAJIOB,
AIEKTPOABUAKYIIAS CUila, padoTa TOKA, MHAYKIMS MarHUTHOTO MOJIsl, Chjia AMIepa, Cuiia
JlopeHila, UHAYKTUBHOCTh KaTYIIKH, YHEPTUsl SJIEKTPUUECKOTO M MArHUTHOTO IOJIEH,
NEepPHOJ U YacToTa KoyieOaHul B K0JIeOATEIbHOM KOHTYpE, 3apsij U CHJia TOKa B Ipoliecce
TrapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJieOaHUM, (POKYCHOE PACCTOSIHUE M OINTHYecKas
CUJIa JIMH3BI, IPU OMUCAHUU MPABUIBHO TPAKTOBATH (DU3UUYECKUM CMBICT HCIOIb3YEMbIX
BEITMYNH, WX O0O3HAYCHUS M CIUHUIIBI, YKa3bIBaTh (OPMYJbI, CBS3BIBAIONIUE TAHHYIO
(buU3MUECKyI0 BEIUUYHUHY C IPYTUMH BEJIMYMHAMU;

ONKCHIBATh H3YUYEHHBbIE KBAHTOBBIC SIBJICHUS W TIPOLECCHI, HCIHOJb3Ys (QU3NUYECKHE
BEJIMYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M 4YaCTOTA CBETA, SHEPTHUS U
UMITYJIBC (POTOHA, TMEPUOM TOypacmlaaa, dHEPTUS CBSI3W aTOMHBIX SJIEp, MPU OIHC AHUH
MIPaBUJILHO TPAKTOBATh (DU3UYCCKUN CMBICI UCIIOIB3YEMBIX BETUYMH, HX 0003HAUCHUS U
CAMHMIIBI, YKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (U3HUECKYIO BEIUYHHY C
JIPYTUMU BETMYUMHAMHU, BBIYUCISITH 3HAUCHUE (PU3UUECKON BETUUNHBL;

aHAJTU3UPOBATh (PU3UMYECKHUE MPOLECCHl W SABJICHUS, HCHOJIb3Ys (DU3NUYECKUE 3aKOHBI U
OpUHIUIBL 3akoH OMa, 3aKOHBI TOCJIEIOBATEIBHOTO U MapajUIeIbHOIO COCIMHEHUS
IIPOBOJHUKOB, 3aKkoH Jlkoyns—JleHna, 3aKkOH 3JIEKTPOMATHUTHOW WHIYKIIMH, 3aKOH
NPSIMOJIMHEWHOTO ~ PaclpoCTpaHEHUs! CBETA, 3aKOHbl OTPAKEHUS CBETa, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHEHUE OWHIITEHHa mia ¢otodrddexra, 3aKOH COXpaHEHUS
SHEPI'UH, 3aKOH COXPaHEHUSI UMITYJIbCa, 3AKOH COXPaHEHUS JIEKTPUUECKOTO 3apsiia, 3aKOH
COXpaHEHUs1 MacCOBOI0 4YMclia, mocTynarsl bopa, 3akOH pajgMOaKTHUBHOIO paclaja, Npu
ATOM pa3linyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAXKEHUE U
ycinoBus (TpaHMIIBI, 00JIACTH) MPUMEHUMOCTH;

OTpeNeNATh HaIMpaBiIeHUEe BEKTOpa WHAYKIIMM MAarHUTHOTO TOJISi MPOBOJHUKA C TOKOM,
cuiibl Amniepa u cuiibl Jlopenua;

CTPOUTH U OMKUCHIBATh U300paKEHUE, CO3/IaBaeMOE TIJIOCKUM 3€PKajioM, TOHKOM JIMH30M;
BBITIOJIHATh JKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3UYECKHUX SIBICHUW M TPOIIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX W3MEpPEHUW: TpH 3TOM (OPMYIHPOBATH
npoOjieMy/3ajady ¥ TUMOTE3y Y4YEOHOrO HSKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3
MPEAJIOKEHHOTO0 000PYI0BaHMUSI, IPOBOJUTH OMBIT U (DOPMYIHPOBAThH BHIBOIBI;
OCYILIECTBIISITh TPSIMbIE M KOCBEHHBIE H3MEpPEHUS (PU3NUECKUX BEIUYUH, MHPU STOM
BBIOMPATH ONTUMAJIBHBIN CIIOCO0 M3MEPEHUSI U UCIIOJIb30BaTh U3BECTHBIE METOJIBI OIICHKU
MOrPELTHOCTEN U3MEPEHU;

UCCIIEI0OBATh 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH C UCIIOIh30BAHUEM IIPSAMBIX U3MEPECHHUIA:
Ipu 3ITOM KOHCTPYMpPOBaTh YCTAaHOBKY, (DUKCUpPOBATh pE3yJbTaThl MOITYYEHHOU
3aBUCUMOCTH (PU3MUYECKHX BEIWYMH B BUJE TaOMUIl U TpaduKOB, J1eIaTh BHIBOJBI IO
pe3yabTaTaM HCCIIEeI0BaHUS;



coOyroaTh IpaBHJIa 0€30MacHOTO TPyJa MPH TMPOBEJCHUH HCCISAOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4EOHO-HCCIEOBATEIILCKON W TMPOCKTHOW ACSITEIBHOCTH C
WCIIOJIb30BAHUEM U3MEPUTEIHHBIX YCTPOMCTB U TA0OPATOPHOTO 000PYIOBAHUS;

pemiath pacuéTHpIe 3aJa4d C SIBHO 3aJaHHOM (DU3WYECKOM MOJENIbI0, HCHOJb3YS
dbu3nYecKre 3aKOHbI W TPUHIMIIBI, HA OCHOBE aHajkM3a YCJIOBHUS 3aJladyd BBIOMPATH
(bU3UYECKYIO MOJCIb, BBIICISTh (DU3NUECKUE BEIUYUHBI U (DOPMYIIbI, HEOOXOIUMBIE TSI
e€ pelieHusl, MPOBOJUTH PACUETHl U OIEHUBATh PEATBHOCTH MOJYYEHHOTO 3HAYEHUS
(bu3UYECKON BEIMUUHBIL;

pemath KayeCTBEHHBIC 3a7a4M: BBICTPAWBATh JIOTHUYECKH HEMPOTHBOPEUHMBYIO IIETIOUYKY
paccyXIeHuN ¢ OOPOo Ha U3yUCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBICHUS;
WCIIOJIB30BaTh TPH PEIICHUH YYEOHBIX 3a7a4 COBpPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUHU JIJIS TIOUCKA, CTPYKTYPUPOBAHMS, HMHTEPIPETAUA U TIPEACTABICHUS yIeOHOM
U HAyYHO-TIONMYJISIPHOM HWH(OpManMM, TOJIYYeHHOW U3 Pa3IMYHBIX HCTOYHHUKOB,
KPUTHYECKH aHAJIM3UPOBATH MOTy4aeMyro HHGOPMAIIUIO;

OOBSCHSTH MPUHIIUTIBI ICUCTBHUS MAIINH, MPUOOPOB U TEXHUUECKUX YCTPONCTB, pa3IndaTh
YCJIOBUS UX O€30MaCHOT0 UCMOJIb30BAHUS B TOBCETHEBHOM KU3HU;

PUBOJNUTH NPUMEPHI BKIJIaJIa POCCUUCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B PA3BUTHE
HayKh, B OOBSCHCHHE IIPOIECCOB OKPYXKAIOIIETO0 MHpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

WCIIOJI30BaTh TEOPETHUYECKUE 3HAHUS 10 (U3NKE B TOBCEAHEBHOW JKM3HU IS
obOecrieueHns 0Oe30mMacHOCTH Tpu OOpalleHMH ¢ NpudopaMu W TEXHUYECKUMHU
YCTPOMCTBAMM, JJII COXpPaHEHHUS 3JI0POBbS M COOJIIOJACHUS HOPM SKOJOTHYECKOTO
TOBEJICHUS B OKPYIKAIOIIEH CPELIE;

paboTaTh B IpyMIIe C BHIMOJTHEHUEM PA3IMYHBIX COIMANIBHBIX POJIeH, MJIaHUPOBATh padoTy
TPYIIbl, PAIMOHAIBHO pacHpeAcsisiTh OOA3aHHOCTH U IJIAHUPOBATH JCATEIBHOCTH B
HECTAHJIAPTHBIX CHUTyallMsAX, aJIeKBaTHO OIEHMBATh BKJAJ KaXJOT0 W3 YYaCTHUKOB
IPYIIIBI B pEIIEHNE pacCMaTpUBaeMOM TTPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosamnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM undppoBbIie
Ne /i P Kourpoabusie IIpakTuueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1.OU3UKA U METOAbI HAYYHOI'O ITIO3HAHUA
bu6mmorexa [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kunematiia ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHCHHS B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPUH https://m.edso0o.ru/7f41bf72
bu6nmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUA BelecTBa. da3oBbie 5 bub6nuoreka [IOK
' TIEPEXO/IBI https://m.edso00.ru/7f41bf72
Hroro mo pazueny 24



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Paznen 4.9JIEKTPOAUHAMUKA

bu6mmoreka [JOK
4.1 1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
42 ITocTosHHBIN MeKTpUYECKU TOK. TOKH B 12 1 bubnuoreka [JOK
' pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
11 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/nt P Kontpoabnbie IIpakTudeckue (mudpp )
NPOrpaMMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypchl
Pazgen 1.9JIEKTPOAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' VHIYKIMS https://m.edsoo.ru/7f41c97c
Hroro no pasneny 11
Paznen 2.KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKHe U 3JIEKTPOMAarHUTHBIE 9 1 bu6muoreka [JOK
' KoseGaHms https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2.2 MexaHuuecKkre U 3JIEKTPOMarHUTHBIE BOJIHBI 5 1 httos://m.edsoo.ru/7f41c97¢
2.3 Onrtuka 10 3 bubmorexa TIOK

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
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Uroro no pazneny 24
Pa3aen 3.0CHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubmmoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paznen 4 KBAHTOBAS ®U3UKA
. bubmmorexa [JOK
4.1 DeMeHTHl KBAHTOBOM ONTUKU 6 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
42 Crpoetiiie atoma 4 https://m.edsoo.ru/7f41c97c
bubnnoreka IIOK
43 ATOMHOE AP0 > https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15
Pa3znen 5.9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
bu6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMUU U aCTPOPHU3IUKU 7 1 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pa3nen 6.0BOBIIAIOIIEE IOBTOPEHUE
Bbubnuoteka LIOK
6.1 Obobmarouee nosToperie 4 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 4
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4



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

10 KJIACC
KoanuecTBo yacos JJIeKTPOHHBIE
Jlara nudpoBLIe
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue op
Bcero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
dusnka — HayKa o MPUpPOIC.
1 Hayunsie MCT()),K bl HOII:HEI:)HI/ISI 1 01.09 bubmorexa LIOK
71 A ' https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEero Mupa
Ponb 1 MecTo dusuku B
5 (hopMHUPOBAHHH COBPEMEHHOU 1 06.09 bubnmnorexa [JOK
Hay4YHOU KapTHUHBI MUDa, B . https://m.edsoo.ru/ff0c33e6
MPAKTUIECKON JCSITETLHOCTH JTFOACH
MexaHuuyeckoe TBUKEHHE.
3 OTHOCUTEIBHOCTh MEXaHUYECKOTO 1 08.09 bu6mmoreka [IOK
nBwxenus. [lepememenune, ckopocTsb, ' https://m.edsoo.ru/ff0c3508
YCKOpEHHue
4 PaBHOMEpHOE NIpsIMOJIMHEWHOE 1 13.09 bubnnorexka [JOK
JIBHYKEHHE ' https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPAMOIUHENHOE 1 15 09 bubnmoreka [JOK
JIBUKECHHE ’ https://m.edsoo.ru/ff0c372e
6 CBobOoaHOe nazeHue. Y CKoOpeHue 1 20.05 bubnmoreka [JOK
CBOOOJIHOTO TIaJIEHHsI ' https://m.edsoo.ru/ffoc39cc
KpuBonunelinoe nBrxeHuE.
7 JIBrm>keHre MaTepraibHON TOUYKHU T10 1 22.09 bubmiorexa HOK
p ' https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHtun oTHOCUTENBLHOCTH [ anmuiest. 1 27.09 bubmuorexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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NHepuuanbHble CUCTEMBI OTCUETA.
[Tepssiii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [lpunnun

bu6nmoreka [JOK

9 CYTIEPIIO3HIINH CHII. BTOpOI/IU3aKOH 29.09 httos://m.edsoo.ru/ff0c3bes
HreroTona st MaTepuaibHOM TOUKU

10 Tperuit 3akoH HeroToHa 11 04.10 bubnuoreka [IOK
MaTepHalbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TsaroreHus. Cumna

11 Tsokectd. [lepBas kocMuveckas 06.10 bubmorera [JOK

https://m.edso0.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec 11.10 bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduumeHt tpenus.

13 Cuna CinOTHBJ‘IeI(-IbI/Iq:I npu )IBI/I)I;eHI/II/I 13.10 bubmorexa HOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[TocTynarenbHOE U BpaliaTelibHOE

14 JIBUKEHHE a0COTIOTHO TBEPAOTO Tela. 18.10 bubnnoreka [JOK
MowmenT cuisl. [liieuo cumel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPIOTO TEIIA
NMnynbsc MmaTepualbHOU TOUKH,

15 CUCTEMBbI MaTEPUATIBHBIX TOUYEK. 20.10 bubnuorexa [JOK
Nmnynbce cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaboTta u MOIITHOCTH CHUITBL.

16 Kunernueckas aHeprus MaTepuaibHOW 25 10 bubnnorexka [HOK
ToukH. Teopema 00 H3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHUYECKOW SHEPTUH

17 [ToTennmuanpHas YHEPTHSL. 27.10 bubnuorexa [JOK



https://m.edsoo.ru/ff0c3be8
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[ToTenuumanbHast SHEPTUs YIPYTro
ne(OpMUPOBAHHON MPY>KUHBI.
[ToTenuuanpHas Heprus Tena BOIU3U
MTOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

IToTeHnMaabHBIE U HENOTEHIIMAJIbHEIE
cuiibl. CBsi3b pabOTHI
HEMOTEHIUAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TEll.
3aKOH COXpPaHEHHSI MEXaHUYECKOH
SHEPTrUu

Jlaboparopuas pabota
«MccnenoBanue CBSI3U pabOThI CHIIBI C
U3MCHEHHEM MEXaHUYECKOU SHEPrHU
TeJa Ha IPUMEPE PACTIKCHUS
PE3UHOBOTO KI'yTa»

08.11

10.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXAHUKE

15.11

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

21

OCHOBHBIE MOJOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nerxenue. udpdysus

17.11

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

22

XapakTtep ABUKEHUS U
B3aMMOJCICTBHS YaCTHIL] BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN
W TBEPJIBIX TEII

22.11

23

24

Macca monekyn. Konuuectso
BemiecTBa. [locrosunas ABoraapo
TermnoBoe paBHOBecue. TemnepaTrypa
u e€ uzmepenue. Illkana remneparyp

2411

29.11
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Henbcus

WUneanpuerii raz 8 MKT. OcHOBHOE

bu6mmoreka [IOK

25 ypaBuenue MKT 0112 https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTrypa Kak Mepa

26 CpelHEe KUHETUYECKOM SHEPrUu 06.12 bubnmoreka [JOK
JIBUJKECHHS MOJIEKYJ. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3akoH JlanbToHA. ['a30BbIe 3aKOHBI 08.12
Jlaboparopuas padota

28 «MccnenoBanne 3aBUCUMOCTH MEXITY 1312
rapaMeTpamu COCTOSHHUSI
pa3peKEeHHOT0 raza»

29 H3omnporiecchl B uacaaIbHOM T'a3e U UX 15.12 bubnnoreka [JOK
rpaduveckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHnHss sHeprust
TEPMOJUHAMHYECKON CHCTEMBI U

30 cnocoOnl €€ n3meHenus. KomnuecTso 20.12 bubmuorexa [JOK
TEIUIOTHI U paboTta. BuyTpenHss https://m.edso0.ru/ff0c5952
SHEPTrHUsi OJHOATOMHOTO HJCaIbHOTO
rasa

bubmuorexa [JOK

31 Buyet Teruionepe 2 2212 https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TENIOEMKOCTh BELIECTBA.

39 KonunuecTBo TennoTel npu 7.1 bubnuoreka [IOK
Tertonepenaye. AnnabaTHbIN https://m.edsoo.ru/ff0c5c36
nporecc

33 IlepBblii 3aKOH TEPMOAVMHAMUKH U €TI0 2912 bubnuoreka [IOK

MPUMCHCHHUC K U30IIpoLcccaM

https://m.edsoo.ru/ffOc5efc
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Heo6paTumocTs mporeccoB B

. bubnmoreka [JOK
. 10.01
34 npipoze. Bropoi sakor https://m.eds00.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Tpunmun nevicteus u K11/ TenmoBoi 12.01 bubmuoreka [JOK
MalIuHBL ' https://m.edsoo.ru/ff0c600a
36 Huxkn Kapuo u ero KITJ{ 13.01
37 DKoJjornyeckue npooaemMbl 1701
TEIIOOHEPTETUKH
Oo6o06maromuii ypok «MoekysipHast bubnnoreka [JOK
38 19.01
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbHas pabota no Teme Eub 10K
nOIMoTeKa
39 M . 24.01
«Monexynapras pusuica. OcHosb! https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKH
40 [TapooOpa3zoBaHue 1 KOHJCHCALIHSL. 26.01 bubnuoreka [JOK
Hcnapenue n kunenue ' https://m.edsoo.ru/ff0c63b6
AOconoTHAs 1 OTHOCUTEITbHAS
41 BJIQXKHOCTh BO3yxa. HachIeHHbBIN 31.01 bubmotexa [JOK
Ayxa. m ' https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue u
42 amopdHbIe TeTa. AHU3OTPOIHUS 02.02 bubnmnorexa [JOK
CBOMCTB KpHCTAILIOB. JKuaxue ' https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTePHAITBI
[TnaBneHue U KpUCTATUIA3AIIHS.
43 VY nenpHas TernoTa MIaBIeHUs 07.02 bubmotexa [JOK
s ' ' https://m.edso0.ru/ff0c6708
CyOmumariust
bubmuorexa [JOK
44 v 0 09.02
DABHEHHE TEILIOBOTO bajatica https://m.edsoo.ru/ff0c6820
45 DnekTpu3aius Tei. DIeKTPUUeCKUi 14.02 bubnmoreka [JOK
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3apsan. I[Ba BH/Ja SJICKTPUYICCKUX
3apsA10B

https://m.edsoo.ru/ffOcbbcc

[IpoBOIHMKY, TUDIIEKTPUKHU U

bu6nmoreka [JOK

46 [IOJIYIIPOBOJTHUKU. 3aKOH COXPAHEHUS 16.02
YHPOBOA P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
B3aumogeiicTBue 3apa10B. 3aK0H
47 Kynona. ToueuHbIH 31eKTPUUECKHH 21.02 bubmoreka LIOK
Y ’ p ' https://m.edsoo.ru/ffOc6ced
3apsn
Hanpssk€HHOCTB 3IEKTPHUUECKOTO
48 nosis. [IpuHnun cynepno3suuuu 28.0 bubnnorexa [HOK
JIIEKTPUYECKUX MOJeH. JInHuu . https://m.edsoo.ru/ff0c6df2
HaNpsLKEHHOCTH
PaboTa cui1 371€KTpOCTaTHYECKOTO BuG 1OK
HOINOTEKA
49 nond. ITorennuan. PasHocts 01.03
1l https://m.edsoo.ru/ffOc6f00
MOTEHIINATI0B
IIpOBOIHUKH U OUDIEKTPUKU B
50 3npeKT OCTaTHYECKOM nonIe 06.03 bubmaorexa [JOK
P : ' https://m.edsoo.ru/ff0c7018
Jusnexrpuyeckas NpoOHUIAEMOCTb
bu6mmoreka [IOK
51 DaexTpoéMrocTh. Konaencaro 13.03
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD TIIOCKOTO
52 KOHJIEHcAaTOpa. DHEPrus 3apsyKEHHOI0 15.03 BrbmroTexa IIOK
pa. p p ’ https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
JIaGoparopuas padora "U3Mmeperue
53 PaToPHATP pet 20.03
ANEKTPOEMKOCTH KOHACHCATOpa
[IpuHIMIT NENCTBUS U IPUMEHEHNE
54 KOHJICHCATOPOB, KOTTMPOBAJIBHOTO 22.03

amnmapara, CTpyMHOro IpHHTepa.
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DnexTpocTaTU4ecKast 3allnTa.
3azemiieHne AIeKTPOIpruOOpPOB

55

DNEeKTpUYECKUN TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenne. 3akon Oma jyist
y4acTKa [enu

03.04

56

[TocnenoBarenbHOE, TAPAIIEIBHOE,
CMELIaHHOE COCTUHEHHE
poBoIHUKOB. JIaGoparopHas padoTa
«M3yueHne cMemaHHOTo COSTMHEHUS
PE3UCTOPOBY

05.04

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

57

58

PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenmna

3axon OMa A1 TOJTHOM (3aMKHYTO)
anekTpuueckoit renu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«3mepenune JJ]C ucrounuka Toka u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

10.04

12.04

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAasi TPOBOJIMMOCTh TBEPABIX
METaJLIOB. 3aBUCUMOCTh
COTPOTHUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBepXIIpOBOIUMOCTh

17.04

60

61

DJNEKTPUUECKUI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TonynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMeECHas MPOBOAUMOCTb. CBOMCTBA
p—n-nepexona. [loaynpoBoAHUKOBBIE
npubopHI

19.04

24.04

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTPUYECKUM TOK B PaCTBOPAxX U

pacruiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1 26.04
DJIEKTPOJIUTHYECKAS TUCCOLHAITUS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DJIEKTPUUECKUI TOK B Ta3ax.

63 CaMocTosITeNbHBIN U 1 03.05 bubnmoreka [JOK
HECAMOCTOSITEbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Tma3ma
DekTpudeckre mpudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 08.05 bubnnorexa [HOK
npuMmeHenue. [IpaBuna TEXHUKH https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 Oo6o0maromuit ypok 1 1505 bubnmnorexa [JOK
«NEKTPOIUHAMHUKA https://m.edsoo.ru/ffOc88be
KonrtponbHas padorta no reme

66 «Qnekrpocratuka. [TocTosHHBIM 1 17.05 bubnuoreka [IOK
JJIEKTpUYECKUM TOK. TOKH B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeax»

67 PesepBHblii ypok. KonTposibHas 1 22,05 bubnnorexka [JOK
pabota o Teme "DaeKTpoArHaAMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O600maromuii ypok 1 24,05 bubnmuorexa [JOK
o reMam 10 kriacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoabnsie  Ipakruveckue II/I[:;:CHI/ISI :)I;I[()l:ll;(())]:;::enbﬂble
padoThbI padoThbI pecypesI
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMo/ieiicTBUE. MarHuTHOE TOJIE. 1 04.09 bubmuorexa [JOK
Bexrop MarHuTHON MHAYKIMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIHH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnBIT Dpcresa. 1 05.09 bubnuoreka [JOK
B3aunmMopeiicTBre MpoOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 11.09 bubnmnorexka HOK
MAarHUTHOTO I0JI KaTYIIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 109 bubmuotexa [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIDKYIIYIOCS 3apSDKCHHYIO YACTHILY. 1 18.09 bu6muoreka [JOK
Cuna Jlopenmna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHuTHON MHAYKIHU. IJ1C 1 19.09

WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

JlaGopatopHnas pabora
«HccnenoBanue ABICHUS
AJIEKTPOMArHUTHON MHYKIIUN

NuaykTuBHOCTD. SIBIICHUE
camonHykiuu. 9J1C caMOMHAYKINN.
OHeprus MarHUTHOTO TOJIS KaTYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: TIOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHUTBI, dJIEKTPOABUTaTENb,
YCKOPHUTEIIN dJIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAS HHIYKIHS)

25.09

26.09

02.10

03.10

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNEeKTpOMarHuTHasi UHIYKIUS

09.10

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

12

CB0OOIHBIE MEXAHUYECKIE
koseOanus. 'apmoHnyeckue
KoJieOaHusl. YpaBHEHUE
TrapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpamienue 3eprun

10.10

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

13

JlabopaTopHas pabota
«HccrenoBanue 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

16.10

14

Koneb6arenbubiii koHTYp. CBOOOIHBIC

17.10

Bbubnuoteka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCXKAY MEXaHUYCCKHUMH U
QJICKTPOMArHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUS SHCPIUr B UACAIIBHOM
KoJIe0aTeIbHOM KOHTYpE

23.10

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

16

[IpeacraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKHue konebanus. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJe0aHus

24.10

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepeMEeHHbIN TOK. MOITHOCTh
MIEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICHCTBYIOLIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

07.11

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

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepenaya u norpedieHne
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHepaTopa epeEMEHHOT0 TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOrM4eCcKUe PUCKU IIpU
IIPOU3BOJCTBE IEKTPOIHEPIUHU.
KynbTypa ncnonp3zoBanus
3JIEKTPOIHEPTUH B IOBCEAHEBHOM
KU3HU

11.11

13.11

14.11

bu6nuoteka LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bu6nuoreka [IOK

21 20.11
pacnpoCTpaHEeHUs U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTh 5111 bubnmoreka [JOK
3Byka. Bricora Tona. TemOp 3ByKa ' https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX
23 cBoiicTBa u ckopocTs. [llkana 27.11 bubmorexa [IOK
p i ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMITBI paTUOCBSI3U U
24 TeneBuieHus. Pazpurue cpeacTts 28.11
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u 04.12 bubmuorexa [HOK
BOJIHBI» ' https://m.edsoo.ru/ff0cc6f8
[IpsimonHENHOE pacpoCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. 05.12 bubnuotexa [JOK
Toueunslii KCTOUHKK cBeTa. JIyd ' https://m.edsoo.ru/ffocd350
CBeTa
OrtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue 11.12 bubmorexa HOK
p o P ' https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. IIpenenbHblil 1712 bubmuoreka [JOK
YTOJI TOJIHOTO BHYTPEHHETO ' https://m.edsoo.ru/ff0cd7f6
OTpakKeHHUS
29 JlaGopatopnas pabora «3mepenue 18.12 bubnunorexa [IOK
[OKa3arelis IPEJIOMIIEHHUS CTEKIIa ' https://m.edsoo.ru/ffOcd67a
30 JIunzel. [Toctpoenune n300pakeHuii B 19.12 bubnuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

JlaboparopHnast pabota

31 «MccrnenoBanue cBOMCTB 25.12
M300paXEHUI B TUH3AX»
Hucnepcus cseta. Cll0KHBIN cOCTaB
6enoro csera. LIer. JlaboparopHas
32 4 paTop 26.12
pabota «Habmroienue nucrepcuu
CBETa»
33 Wntepdepennus cera. Audpaxius 06.01 bubnnorexka HOK
ceta. [ludpakiuonnas pemeérka ' https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. 15.01 bubnmnorexka HOK
[Tonsapuzanus cBera ' https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpPbI U yCTPOUCTBA U 16.01
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS '
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [locTynarel 92,01 bubnmnoreka [JOK
CIIELIMAIBHON TEOPHUU ' https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
37 3ameJieHre BpEMEHH U COKpAIlEHUE 23.01 bubmorexa [JOK
P P ' https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMNYJIbC PENSTUBACTCKON
38 yacTUIbl. CBsI3b MAcChl C SHEPTHUEH U 29.01 bubmorexa TJOK
) P ' https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusl MOKOs
Kontponbnas padota «Onrtuka. Bubs OK
. nOIMoTeKa
39 OCHOBBI CHICIHAITEHOW TEOPUH 30.01 orexa L

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bu6nuoreka [JOK

40 05.02
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHNE Eu6 ITOK
nOINOTEeKA
41 .0 A T. 06.02
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddPekTa. YpaBHEHUE
42 317IHmTeI(7II)Ha H(I})I(b(I)OTOB(I)(geKTa 12.02 bubmorexa LHOK
g ' ' https://m.eds00.ru/ff0d015e
«Kpacnas rpanuna» ¢portospdexra
Jasnenue ceera. Onbitsl [1. H. Bu6 LIOK
HOJIMOTEKA
43 JIeo . X 7 13.02
COCACRA. AMMITICCROC ACHCTBHC https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTBa u
44 MPAaKTUYECKOE MPUMEHEHHUE: 19.02
¢dboTorIeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI 20.02 bubnuotexa [JOK
KBAHTOBOM OITHKN» ) https://m.edso00.ru/ff0d0302
Monens aroma Tomcona. OIbBITHI
46 Pezepdopaa mo paccesHuio o-4actu 26.02 bubmorexa [JOK
POOPA P t ' https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nuoreka [IOK
47 I1 b 27.02
OcTyIathl bopa https://m.edsoo.ru/ff0d0afa
H3nydenue u noriouieHue (hOTOHOB
48 II H}:Iqe eXx0/Ie aTOMEIlH co H(()i;o OBHS 04.03 buGnnorexa [IOK
pH Tepexolt . g P ' https://m.edsoo.ru/ffodOafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoJIHEI Eubs OK
49 ne bpoins. Kopnyckynsipro- 05.03 nommoreka L

BOJIHOBOM nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

OTKpHTI/Ie pPaaAnOaKTHUBHOCTHU. OnbITH

Pesepdopna mo onpexnenenuto cocrasa

PAAOAKTUBHOI'O U3JTYyUYCHUA

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bnusiaue
PaOaKTUBHOCTH Ha )KHUBBIS
OpPTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. 'aMmma-uzinydeHue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHblil
peaxtop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTHI A1EPHOMI
JHEPIreTUKU

OnemeHTapHble YacTULIbl. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pPErucTpanyy dJIEMEHTapHBIX YACTHLI.
Kpyrastii cton «®@yHIameHTallbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3n4ecKoil KapTHHBI MUPA»

11.03

12.03

18.03

19.03

01.04

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnnoreka IIOK
https://m.edsoo.ru/ff0d1162

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1356

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3n1H0r0 HeGa. Co3Be3us,
HpKI/Ie 3Bé3l[bl, IIJIAHECTBI, UX BUAUMOC
JABUKCHUC. COJ’IHC‘IHEUI cucreMma

02.04

56

Comnune. ConHeunast akTUBHOCTD.
Ncrounuk sHeprun CosHuLa U 3BE3]1

08.04



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IbI TJIABHOM
noce0oBaTeabHOCTH. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtonnu CoJtHIIA U 3BE3]T

Muneunsiit [1yTe — Hama ["anakTuka.
[Tonoxenue u auxenune ConHua B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TaJIaKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopus bosnbioro B3peiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

09.04

15.04

16.04

60

61

62

Hepemennsie mpobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
JeJIOBEKa

22.04

23.04

27.04

63

64

O6o6maromuii ypok. Pois u Mmecto
(U3HUKYU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa
O6o0maromuii ypok. Posib
(dusnyeckoit Teopun B HOPMHUPOBAHUH
MPECTaBICHUN O (PU3NYECKOM
KapTUHE MHpa

06.05

07.05




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1 13.05
PSiIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX TPEICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1 14.05
DneKTpoMaraHuTHast MHIYKITUS
PesepBHbIit ypok. OnTrka. OCHOBBI

67 CTIEUATBHON TEOPHH 1 20.05
OTHOCUTEITLHOCTH
Pesepnsiii ypok. KBantoBas ¢usuka.

68 QHGI\IZCHTBI};.I::T OHOMHH U ! 1 21.05 bubmorexa [JOK

P ' https://m.edso0.ru/ff0d1784
acTpopU3UKH
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 17151 YYUEHUKA

1. T.4. Mskumes, b. b. byxosnes, H.H. Corckuii ®u3uka 10 k. @usnka 10 kiacc.
ba3oBblii u yriayoneHusiit ypoBenb. YueOHuk. Mocksa. [Ipocsemenue, 2020 r.

2. I'.4. Maxumes, b.b. bByxosues, B.M. Uapyrun ®@usuka 11 knacc. bazoBslii u
yrinyOneHHbIN ypoBeHb. YueOHuk. Mocksa. [Ipocsenienne. 2020 .

3. A.IL PemvkeBuu. CoopHuK 3a1a4 1o ¢pusuke. Mocksa, poda, 2005 - 2019 r.

4. Coopnuk 3anau no ¢usuke mist 9 — 11 knaccos. Cocrasurens [.H. Crenanosa. M.
«IIpocsemenue», 1996 r.

5. 3anmanus obpazoBarenbHOro noprana Pemry EI'D

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJISA

1. T4 Msxumes, b. b. Byxosues, H.H. Corckuit ®u3uka 10 k1. ®uszuka 10 knace.
bazoBslii u yrnyOnenHbiit ypoBeHb. Y4ueOuuk. Mocksa. [Ipocsemenue, 2020

2. I'.4. Msaxumes, b.b. Byxosues, B.M. Uapyrun ®@usuka 11 knacc. bazoBsrii u
yri1yOneHHbIN ypoBeHb. YueOHuk. Mocksa. [Ipocsenienne. 2020

3. A.IL PemvkeBuu. CoopHuK 3aga4 1o ¢pusuke. Mocksa, poda, 2005 - 2019 r.

4. Coopuuk 3anad no ¢usuke misg 9 — 11 kmacco. CocraBurens [.H. Crenanosa. M.
«IIpocsemenue», 1996 r.

5. I0.A. Caypos. @usuka. [loypounsie pazpadorku. 10 knacc. [Tocobue mns
obmieoOpazoBarenbHBIX opranu3anuii. Mocksa. [IpocBemenne. 2015

6. H0.A. Caypos. ®usuka. Iloypounsie pazpadorku. 11 kiacc. [Tocobue mist
o011eo0pa3oBaTesIbHBIX Opranu3anuii. ba3oBblil n yrioyOneHHbIl ypoBeHb. MOCKBa.

[TpocBemenne. 2017 r.



COOpHUK TECTOBBIX 33JaHUH JUIsI TEMAaTUYECKOTO U UTOTOBOTO KOHTpoJist. Pusuka 10
kiace. M.: «Murennexr-Lentp», 2004 r.

C.M. Angpromeukus, A.C. Cnyxaesckuil. ®usnka. «<KoHCTpYKTOp» CaMOCTOSITENBHBIX U
KOHTPOJIBHBIX paboT. 10 — 11 xmacchl.

[Tocobue nns yuuteneit. M.: IlpocBemenue, 2010

IIUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

HNHuTepHeT-pecypcsl

1.

2.

9.

XKupast ¢puzuka: oOyvaronias nporpamma, http://www.int-edu.ru/soft/fiz.html

VYpoku ¢usuku ¢ ucnonp3oBanueM MuTtepuera. http://www.phizinter.chat.ru/

®uzuka.ru. http://www.fizika.ru/

dusuka: kojuiekus onsiToB. http://experiment.edu.ru/

dusnka: 9JICKTPOHHAA KOJIJICKIHA

omsIToB. http://www.school.edu.ru/projects/physicexp

Katasor ccpuiok Ha pecypcebl o ¢pusuke http://www.ivanovo.ac.ru/phys

becrnatHeie oOyuaromue mporpamMmsl o gusuke http://www.history.ru/freeph.htm

JlaGopaTopHbie paboThl 1o pusuke. BupryanbHbie 1abopaTopHbIe

pa6otsl. http://phdep.ifmo.ru

AnnManus GU3NIECKHX MmporeccoB oobscHeHussmu. http://physics.nad.ru

10. ®usnueckas >anmkinonenus http://www.elmagn.chalmers.se/%7eiqgor
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