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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro o01iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHWW M TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBaTenbHOM mporpaMmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ ydéTom
dbenepasibHOM paboyeill mporpamMmbl BOCIUTAHUS M KOHIIEHIIMU MPENoJaBaHusl y4yeOHOTro
npeamera «®Puszmka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanuu,
peanu3yroIMX OCHOBHBIE 00pa30oBaTEIbHbIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHHUE ECTECTBEHHO-
HAyyHOW KapTuHbI Mupa oOydaromuxcsi 10—11 kmaccoB mpu oOyueHun ux (Qusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATEIBHOCTHOTO mojaxoja. [Iporpamma mo ¢usnke
cootBeTcTBYeT TpeboBanusamM PI'OC COO k miaaHUPYEeMbIM JIMYHOCTHBIM, TPEIMETHBIM U
METanpeIMETHBIM pe3yjibTaTaM OOYUYEHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh pealn3aiuu
MEKIPEIMETHBIX CBSI3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU YU4E€OHBIMU MpeaMmeTamu. B Helt
OTPENENSAIOTCS OCHOBHBIE 1M H3y4YeHUsT (UBUKM HAa YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHusl, IUTAHUPYEMbIE pE3yJbTaThl OCBOCHUA Kypca (U3UKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e TIUIAHUPYEMBIE PE3YyJbTaThl OCBOCHHUS Kypca (u3MKu Ha 0a30BOM YpOBHE, B TOM

YHCJIe MPEAMETHBIE PE3YNIbTATHI IO TOAaM 00yUeHUS;

e cojepkaHue yaeOHoro nmpeamera « Ou3nKay 1mo rojgaMm 00ydeHusl.

du3nka Kak Hayka O HambOojee OOIMUX 3aKOHAX MPHUPOJBI, BBHICTyMHasi B KaueCTBE
y4eOHOTO mpeaMeTa B IIIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHHU 00
okpyxaroieM Mupe. IkonpHBIN Kypc PU3UKKU — CHCTEMOOOpa3yIOIIUN AJisl €CTECTBEHHO-
HAy4YHBIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
U SBJICHUH, M3y4aeMbIX XUMHUEH, Ouosiorueu, gusmueckoit reorpadueil m acTpOHOMHEH.
Hcnonb3oBaHWe W aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUU OIpeesseT XapakTep U
pa3BUTHE pPa3HOOOpA3HBIX TEXHOJIOTUH B cdepe HIHEPreTHKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJYyYEHHS] HOBBIX MAaT€pUANIOB C 33/IaHHBIMU CBOMCTBaMH W Jpyrux. M3yueHue
(Y3UKM BHOCUT OCHOBHOW BKJIaJl B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOy4Jarormuxcsi, B (OpPMHPOBAHWE YMEHUU TMPUMEHATh HAYYHBIM METOJl TO3HAHUS TIPHU
BBITTOJTHEHUHU UMH YUE€OHBIX MUCCIIEIOBaHUMN.

B ocHOBY kypca Qu3uKu JJisi YPOBHSI CpPEAHEro OOIEro oOpa3oBaHMs TOJIOKEH Psif
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 OCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEM KypC SIBISETCS JIOTHUECKH 3aBEPIIEHHBIM,
OH COJICPKUT MaTepual U3 BCeX pa3AesioB (PU3MKHU, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM,
TaK 1 COBPEMEHHOHN (U3HKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEWl MaTepuan Kypca (U3MKA OObEeIUHEH
BOKpYT ¢u3nueckux Teopuii. Bemymmm B Kypce siBnsieTcss popMUpPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U MOJIE.

Hoes  eymanumapusayuu. EE€  peanuzamusi  NpeanosiaraeT  MCIHOJIb30BaHHE
I'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U PA3BUTUA (PU3UKH C



pa3BuTHEeM OOIIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU H
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaownoii nanpaenennocmu. Kypc Qu3Mku mnpesamnonaraeT 3HAKOMCTBO C
IMIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTHYECKUX MPUIOKEHUN HM3YyUYEHHBIX TEOpUU U
3aKOHOB.

Hoesn osxonocuzayuu peanusyeTcsi MOCPEACTBOM BBEACHHS JIEMEHTOB COJIEp>KaHUS,
MOCBSIIIEHHBIX SKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKM W  TEXHOJOTWHA, a Takke OOCyXIeHus npobieM  parMoHaIbHOTO
IPUPOAOIIONIB30BAHUS U SKOJIOTHYECKON O€30MacHOCTH.

Crep>KHEBBIMU dJIEMEHTaMU Kypca (PU3MKHU Ha YPOBHE CPEAHETo OOIIero oOpa3oBaHUs
ABIAIOTCA (pr3nueckue Teopuu ((HhopMHUpOBaHHE MPEICTABICHUM O CTPYKType MOCTPOCHUS
¢usnueckoil Teopuu, poiau (yHIAAMEHTAIbHBIX 3aKOHOB M MPUHIUIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MIPUPOJE, IPaHUIAX IPUMEHUMOCTH TEOPUMA, AJIs1 OIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-AESTeTbHOCTHBIN MOAX0J] B Kypce (PU3MKU peanusyercsl Mpexe BCEro 3a
CU4€T OpraHu3aldd SKCIEPUMEHTAIBHON JesTeNbHOCTH oOyuatommuxcs. Jlms 6a3oBoro
YPOBHSI Kypca (PU3MKH — 3TO HCIIOJIb30BAHME CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIaOOpPaTOPHBIX pabOT, KOTOPHIE B MpOrpamMme 1o (pu3nKe 0ObEIUHEHBI B
OOIIMI CMHUCOK YYEHHMYECKHX IMPAKTUYECKUX padboT. BrigeneHune B yka3aHHOM TepeyHe
7abopaTopHbIX PabOT, TPOBOAMMBIX JUIS KOHTPOJSI M OIGHKH, OCYIIECTBIIACTCS
y4yacTHHUKaMU 0Opa30BaTENbHOrO Ipoliecca HMCX0Asd W3 OCOOEHHOCTEW IUIAHUPOBAHMS U
ocHameHust kabunera ¢usuku. [Ipm s3TOM oOecreunBaeTcs OBJIAJACHHE OOYYAIOIUMUCS
YMEHHUSIMH TMPOBOJIUTH KOCBEHHBIE M3MEPEHUs, MCCIEIOBaHMs 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH U TIOCTAHOBKY OMBITOB MO TPOBEPKE MPETOKEHHBIX THIIOTE3.

bonpiioe BHUMaHWE yAenseTcs PEUICHHIO PacuY€THHIX M KauyeCTBEHHBIX 3anad. [lpu
ATOM Ui Pacu€THBIX 3a7[a4 MPUOPUTETOM SIBIISIFOTCS 3aJaud C SIBHO 3a/laHHON (pu3nvecKkon
MOJIETIbIO, TO3BOJIAIOIINE TPUMEHSATh U3YUECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI0
paszena Kypca, Tak ¥ MHTETPUPYS 3HAHUS W3 Pa3HbIX pasaenoB. JlJis KauecTBEHHBIX 3a/ad
MPUOPUTETOM SIBJIAIOTCS 3aJaHUsl Ha OOBSCHEHHE MPOTEKaHWUA (U3MUYECKUX SBICHUU U
MPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolue BhIOoOpa (PU3NYeCKOM MOJICNU JIJIsi CUTYalluu
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TtpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
oOecreueHnto y4eOHoro mpoiiecca 0a30BbI ypOBEHb Kypca (PU3HKM Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHUs TOJDKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KabnHeTa (PU3UKU WITH B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAy4yHOro Iukia. B
kabuHeTe (QU3MKK JOKHO OBITh HE0oOXoammoe JlabopaTopHOe O00OpyIOBaHWE IS
BBITIOJTHEHUSI YKa3aHHBIX B MpOrpaMMe Mo (PU3MKE YYEHHMUECKHUX MPaKTHYECKHX paboT u
JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpaniMoHHOE 00OpyaoBaHNE (OPMHPYETCS B COOTBETCTBHHM C TPUHIIUTIOM
MUHUMAaJIbHON JOCTATOYHOCTU U 00ECIEYHBAECT MOCTAHOBKY MEPEUYHCIECHHBIX B MPOrpaMMe
1o (U3UKe KIFOUYEBIX JEMOHCTPALUN I UCCIEIOBAHUS U3y4aeMbIX SBJIEHUI U MPOILIECCOB,
AMITUPUYECKUX U PYHJIAMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.



JIaGoparopHoe 000opynOBaHUE sl yUEHUUYECKUX MPAKTUYECKUX paboT popMuUpyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeUrBaeTCs B pacuéTe OJJHOTO KOMILJIEKTa Ha JBYX
oOyuaromuxcs. TeMarnyeckue KOMIUIEKTBI JJaAOOPaTOPHOrO OOOPYIOBaHMS JOJKHBI OBITh
IOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX U LIM(PPOBBIX PUOOPOB, a TAKXKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIE IU(POBBIX TaOOPATOPUIA.

OCHOBHBIMU 1IETIIMU U3Yy4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHpOBaHHWE HMHTEpEca U CTPEMJICHUS OOYyYalolUXCsi K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;

pa3BUTHE MPEJICTABICHUNM O HAYYHOM METOJe TNO3HaHUA U (HOpPMUPOBAHHE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIKUM SIBJICHHSIM;

(GopMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara HM3yYeHUs OCHOB
CTPOCHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHWE YMEHHM OOBSICHATH SIBICHHUS C MCIOJIb30BAaHUEM (PU3UUYECKHUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

(GopMHpOBaHUE TPEACTABICHUH O poiau (PU3MKU IS pPa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUM.

JlocTmkeHne ITUX Iielield obecrieurBaeTcs PelIeHUEeM CIEAYIONIUX 3a7ad B MPOIecce
M3y4deHHs Kypca (GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHusI:

NpUOOpPETEHUE CHUCTEMbl 3HAHMK 00 O0O0mMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSIX, BKIIIOUAS] MEXAHHUKY, MOJIEKYJISIPHYIO (PU3UKY, 3J€KTPOIMHAMHUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI acCTPO(U3UKH;

(opMupoBaHHE YMEHUN TNPUMEHATH TEOPETUYECKUE 3HaHUS Uil OOBSICHEHUS
(¢u3znyecKkux SBICHUH B NPUPOJE WM JUIsl NPUHATHS NPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOEHHME CIOCOOOB PEIICHMs PA3JIMYHBIX 3a7a4 C SBHO 3aJaHHOW (PU3NYECKON
MOJIeNbl0, 3aJad, MOJAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3JaHue (PU3nUecKon
MOJIEJIN, aICKBATHOM YCIIOBUSIM 3a/1a4U;

MOHUMaHue (PU3MYECKUX OCHOB M MPUHLIUIOB JACHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELY;

OBJIAJICHUE METOJAMH  CaMOCTOSITEJIBHOIO  IUJIAHUPOBAHUS U IPOBEICHUS
¢u3znyeckux  HKCIEPUMEHTOB, aHaliM3a W HMHTEepOpeTrauuud  HUHpopmanmu,
ONpeaENIeHHs JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

CO3JaHUE YCIOBUM JUIsl Ppa3BUTUS YMEHUM MPOEKTHO-MCCIIENOBATENbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbI ypOBEHB) Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUS
otBoauTcs 136 yacos: B 10 knacce — 68 vacoB (2 yaca B Henento), B 11 kitacce — 68 yacos (2
yaca B HEJIEIIIO).

[Ipennaraemslii B mporpamme mo (U3HKE MepedeHb JTaOOPATOPHBIX M MPAKTUIECKUX
paboT sABIAETCS PEKOMEHJOBAHHBIM, YUUTENb JENAeT BBHIOOP MPOBEICHUS JTaOOPaTOPHBIX
paboT 1 OMBITOB C YYETOM MHIMBUIYATBHBIX OCOOCHHOCTEH 00y4arOImuXxcsl.



COIAEPKXAHUE OBYUYEHUA

10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

@duznuka — Hayka o npupoje. Haydnsle MeTonbl TO3HAaHUS OKpyKarouiero Mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3MUECKUX SIBICHUH ©  TpoleccoB. HayuyHble THIOTE3HI.
®u3nyeckre 3aKOHbl U TEOpHH. ['paHUIbl MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpuHImn
COOTBETCTBHUS.

Ponp u mecto Qusuku B (HOpMHpPOBAaHMM COBPEMEHHOW HAy4YHOM KapTHUHBI MHpa, B
IIPAKTUYECKON AEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaJoroBbIC U I_[I/I(l)pOBLIG N3MCPHUTCIIBHBIC HpI/I60pBI, KOMIIBIOTCPHBIC JaTYHUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHXKeHUE. OTHOCUTEIBHOCTh MEXaHMYECKOro IBIkeHus. Cucrema
orcyéra. Tpaekropusi.

[lepemenienue, CKOpOCTh (CpelHsisE CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MAaTEpUAIBHOW TOYKH, UX IPOECKIUHA HA OCH CUCTEMBbI KOOpauHaT. CII0)KEHHE NTepEMEIICHUN
U CJI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE NPsIMOJIMHENHHOE ABMKeHUE. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMELEHUS] MATEPUATIBbHON TOUKU OT BPEMEHHU.

CBobOosHOE TIasieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonuneiHoe nBukeHue. [[BH>KeHHME MaTepuagbHOW TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM T10 MOJYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs CKOpOCTh. Ilepuon u
yactoTa oOpauienus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE IPUMEHEHUE: CHUIOMETP, IBHKECHHUE
CHapsI0B, LICTIHBIE U PEMEHHBIE MTEPEIAYH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMATUUECKUX XapPAKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpouIeHHOTo MO/ YII0M K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

HanpasneHnue CKOpoCcTu mpyu ABUAKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenne HepaBHOMEPHOIO IBU>)KEHUS € LEIIBIO ONPEIEIEHNUS] MTHOBEHHON CKOPOCTH.

UccnegoBanne  COOTHONIEHUS]  MEXKIYy  NyTAMH, HNPOHJCHHBIMH  TEIOM  3a

IIOCJIEAOBATEIbHBIE PABHBIE NPOMEXKYTKH BPEMEHU INPHU PABHOYCKOPEHHOM JIBHIKEHUU C
Ha4yaJbHOM CKOPOCTBIO, PABHOM HYJIIO.



N3ydenune nBMKEHHUs MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBuKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIHHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHOCTH ['anmuies. IlepBwit 3akoH HptoToHa. MHepuuanbHbIC
CHUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoit 3akoH HberoTona st
MarepuaabHOU TOUKH. TpeTuii 3akoH HbroTOHA U1l MaTepUAIbHBIX TOYEK.

3akoH BceMupHOTO TAroteHus. Cuna tsoxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, cKoJibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cunma TpeHHS CKOJIBKEHHS W cwia TpeHus Tmokos. Koaddumument Ttpenms. Cuna
COITPOTHUBIICHUS MIPU IBUKECHUU TEJIA B )KUIAKOCTHU UJIU rase.

[TocTynarensHOE U BpaliaTeabHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCHTENBHO OCH BpamieHus. [linedo cumbl. YciioBus paBHOBECHS
TBEPAOTO TEJIA.

TexHn4eckne YCTpPOWCTBA W MPAKTUYECKOE NPUMEHEHHE: MOMIIMIHUKW, IBHKEHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHME Macc B3aUMOICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

H3smepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomul

N3yuenue aBmxKEHUs1 OpycKa M0 HAKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE U PE3NHOBOM
obpasiie, ot ux aehopMaIum.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIAOTO TEJIA, UMEIOLIETO OCh BPAILLICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbe MaTepuanbHOM TOUKH (TeNa), CUCTEMbI MaTepUaIbHBIX TOYeK. IMIyJIbC CHUITBI
Y U3MEHEHHE UMITYJIbCa Teja. 3aKOH COXPaHEHUsI UMITyJibca. PEaKTUBHOE JIBHIKEHUE.

Pa6oTa cuiibl. MOIITHOCTH CHJTBI.

KuneTtndeckast 2Heprusi MaTepraibHON TOUKH. Teopema 00 M3MEHEHUN KUHETUYCCKOM
SHEPTHUH.

[lorennmanbHass sHeprus. lloTeHumanbHas >3HEprust ynpyro aeQopMUpPOBaAHHOM
npykuHbl. [loTeHManpHas SHEepPTUs Tela BOJIM3U TOBEPXHOCTH 3EMITH.



[loTenuuanbHble U HEMOTEHLIUATIbHbIE CUibl. CBs3b pabOThl HEMOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKON 3HEPrMM CHCTEMBI Te€Jl. 3aKOH COXPAHEHHS MEXaHWYECKON
DHEPTHUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTporucTBa U MPAKTUIECKOE IPUMEHEHHUE: BOJOMET, KOIIED, NPy KUHHBIN
IIACTOJIET, ABUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBM>KECHHUE.

[lepexoa NOTEHIHATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut

N3ydyenne abCONIOTHO HEYHPYroro yiapa ¢ HOMOIIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasiITHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbI C U3MEHEHMEM MEXAaHWYECKOW SHEPIHH Tejla Ha
IIPUMEpPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pazgen 3. MosekyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJAPHO-KUHETUYECKOM TEOpUM UM UX OIBITHOE
obocHoBanue. bpoyHoBckoe  nBwkenue. ubdys3us.  Xapakrtep — ABUKEHUS U
B3aMMO/JICHCTBUS YaCTUIl BellecTBa. MoieNn CTpOEHUS Ta30B, KUIAKOCTEN U TBEPIBIX TEN U
0oOBSCHEHHE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojeiei. Macca u pasmepbl MOJEKYI.
KomnuectBo Bemectna. [loctostHaass ABorajipo.

TeroBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mogens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
uaeanbHOro rasa. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHel KUHETHUYECKOW PHEPruu
TEIUIOBOTO JABMKEHUsI 4acTull ra3a. lllkama temmeparyp KenbBunHa. ['a30Bbie 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlansToHa. M3omponeccsl B uAeaabHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemecTBa. ['paduyeckoe MpeAcTaBICHUE HW30IMPOIIECCOB:
M30TepMa, H30Xopa, u3obapa.

Texauueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeliecTBa, (oTorpaduu MOJEKYJ
OPTraHUYECKUX COCAUHECHUMU.

OmnbiTel 10 MU Gy3UN KUIKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHHUS.

Mopaens onbita LTepHa.

OnBITHI, TI0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOJIEKYISPHOTO B3aUMOICUCTBUS.

Mogens, WUTIOCTpUpPYIONIas IPpUpoay AaBICHHUS Ia3a HA CTEHKHU COCY/a.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UJI€AJIBHOTO ra3a, U30MPOIECCHI.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol



Omnpenenenre mMacchbl BO3yXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEPEHUN 00BEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEKTY ITapaMeTPaMK COCTOSIHUS Pa3pExKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonnHaMuueckast cucTeMa. BHYTpEeHHssI SJHEPrUusl TEPMOJIUHAMUYECKOW CUCTEMBI U
cnocoObl €€ wu3MeHeHus. KommuecTtBo TemioTel U paborta. BHyTpeHHsAs sHeprus
OJIHOATOMHOT'O HWJI€aJbHOTO Ta3a. Buibpl Teruionepenayu: TEIIONPOBOJHOCTh, KOHBEKIIHS,
U3JIydeHue. Y JenbHas TeIIOEMKOCTh BellecTBa. KOIM4YeCTBO TEMIOTHI MIPHU TEIIONEPEAAUE.

[Tonsitue 00 apmabatHoM mpornecce. IlepBwiif 3akoH TepMoauHamuku. [IpumeHeHue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K m3orpoueccaMm. ['paduueckas uHTepnperanus padOThI
rasa.

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

TemnoBele Mammubl. [lpuHUMIBI JeHCTBUS TemaoBblX MamuH. [IpeoOpaszoBanus
SHEPIrUd B TEIUIOBBIX MamnHax. Koap(UIMEHT Mone3HOoro ASMCTBUS TEIJIOBOW MAILIWHBI.
Huxn Kapno u ero ko>p@PuIMEHT MOJE3HOTO JEUCTBUA. IKOJOTHMUECKUE MPOOIEMBI
TEIJIO3HEPTETUKHU.

TexHMUecKue YCTpOMCTBA M IPAKTHUYECKOE NPHUMEHEHME: ABUIaTENIb BHYTPEHHEIO
CrOpaHus, ObITOBON XOJIOAMUIBHUK, KOHJUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPTrUd Teja MpPU COBEPIICHUH PadOThI: BBUIET MPOOKU U3
OyTBUIKU O] JEHCTBHEM CKAaTOrO BO3/yXa, HarpeBaHue 3(pupa B JaTYHHOU TpyOke MyTéM
TpeHUs! (BUACOIEMOHCTPALIHS).

N3meHeHre BHyTpeHHEHN 3Hepruu (Temreparypsbl) Tella Ipy Terionepeaaye.

OnsbIT o aaAabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBod TypOMHBI, JBHUrareisi BHYTPEHHErO CropaHusi, pPEaKTHBHOIO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHuaeHcanusa. Mcnapenue wu kumneHue. AOCOTIOTHAs U
OTHOCUTEINIbHAsA  BJAXHOCTh  BO3AyXa. HacelmeHHsli map.  YaenpHas — TewioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUSI OT 1aBJICHUSI.

TBépnoe Tteno. Kpucrainuyeckue u amopdHble Tena. AHM30TPONUS CBOWCTB
kpuctauioB.  XKuakue  kpucramibl.  CoBpemMeHHble — Marepuanbl. [lnaBienue u
KpucTayn3anus. Y ieibHas Tersiora miasneHus. CyOoaumarus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHHYecKre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IMCHUXPOMETD,
KAJIOPUMETpP, TEXHOJOTUU TOIYYEHUST COBPEMEHHBIX MaTepuajgoB, B TOM YHUCIE
HaHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX NAPOB.

Kunenune npu noHW>KEHHOM J1aBIEHUMU.



CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHus 1 MiIaBJIeHUS KPUCTAJUTMUECKOTO BEIIEeCTBA.
JleMOHCTpanus KpUCTaJIIOB.

Vuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

H3mepenue OTHOCUTENBHON BIAKHOCTH BO3TyXa.

Pa3znen 4. DieKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OneKkTpu3anus Ted. ODJEeKTpudeckuil 3apsig. [[Ba Buaa SIEKTPUUECKUX 3apsIoB.
[IpoBOAHUKM, MUAIEKTPUKKA U TOJYIPOBOJAHUKH. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsgoB. 3axkoH Kynona. ToudeuHbI 3IEKTPUYECKUH  3apsi.
OnekTpuueckoe mojie. Hanpsok€HHOCTh aniekTpudeckoro moss. [IpuHumn cynepno3uiuu
ANEKTpUUYECKUX noJieh. JInHuM HanpsHKEHHOCTH AJIEKTPUIYECKOTO MOJIS.

PaGora cun anektpoctatuyeckoro moss. IloTeHuuan. Pa3HOCTH MOTEHIIUAJIOB.
[IpoBOOHUKM W  JAUDIIEKTPUKH B  DIIEKTPOCTATHYECKOM  Tmosie. JludnekTpuyeckas
MIPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcatop. DIeKTpOEMKOCTh TIIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsSYKEHHOT0 KOHJIEHCATOPA.

TexHuyeckre yCcTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: 3JIEKTPOCKOI, JIEKTPOMETP,

AJIEKTPOCTATUYECKAs 3a1uTa, 3a3€MJICHUE AIEKTPONPUOOPOB, KOHJIEHCATOD,
KONMPOBAJIBHBIN arapar, CTPyUHbIN IPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAIN IEUCTBUSA JIIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAM IUIACTHH,
PACCTOSTHUSI MEK]1y HUMU U IUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOpA.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIJIOBUSI CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKa. M CTOUYHMKH
toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTka Lenu.

DIIEKTPUUECKOE COIIPOTHUBIICHUE. VY nensHoE COIIPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauIebHOE, CMEIIAHHOE COCIMHEHUE MPOBOJHUKOB.

PaboTa anexktpuueckoro Toka. 3akoH J[koyns—JleHna. MoOIIHOCTh 3JEKTPUYECKOTO
TOKa.



DNeKTpoABMKYLIAsl CUjla U BHYTPEHHEE CONPOTHBIIEHHE UCTOYHUKA TOKA. 3akoH OMa
JUTs1 IOJTHOM (3aMKHYTOM ) 3JeKTpruueckoil nenu. KopoTkoe 3amMmbIKkaHue.

DNEeKTpOHHAss MPOBOJUMOCTb TBEPABIX METANIOB. 3aBUCHUMOCTh CONPOTHBIICHHUS
METAJIJIOB OT TeMIieparypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. COOCTBEHHass W MPUMECHAs MPOBOJUMOCTH MOJYIPOBOJIHHUKOB.
CaoiicTBa p—N-niepexona. IlomynpoBogHruKoBbIE TPUOOPHI.

DNeKTpUUYECKU TOK B PacTBOpax M pacijiaBax AJIEKTPOJIUTOB. DIEKTPOIUTHUYECKAs
AUccOLUanus. DJIEKTPOIIU3.

OnexkTpuyeckuid TOK B raszax. CaMOCTOSTENbHBIA M HECAMOCTOSITENBHBIM pa3psl.
Monnus. [1na3zma.

TexHMUecKHEe yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: aMIEPMETP, BOJBTMETD,
peocTaT, MCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIE NPUOOPHI, 3JIEKTPOOCBETHUTEIbHBIC
MpUOOPBI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIA JAHOJ, TEPMUCTOPHI U (POTOPEZUCTOPHI,
MOJIyITPOBOJTHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIPOTHBIICHUS LWIMHIPUYECKUX MPOBOJHMKOB OT JUIMHBI, IUIOLIAJH
MONEPEYHOr0 CEYEHHs U MaTepuara.

CMmeliaHHOEe COeIMHEHNE MTPOBOTHUKOB.

IIpsiMoe n3MepeHne MEKTPOABMKYIIEN criibl. KOpoTkoe 3ambIkaHuE TraJIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yueHnne cMemaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenne SIEKTPOJIBHKYIIEH CHUJIbI MCTOYHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue ammekTpoiunsa.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce OCYyLIECTBISETCA C y4ETOM
coJiepKaTeNIbHBIX MEXIIPEAMETHBIX CBSI3€M € KypcamMH MAaTeMAaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meorcnpeomemnvie nonsamusi, CBSI3aHHBIE ¢ U3YyYEHHEM METOJOB HAayYHOI'O MO3HAHUS:
SBJICHHE, Hay4YHbIA (DaKT, TUMOTE3a, (pu3mdeckas BEIWYWHA, 3aKOH, TEOpHUs, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: peumieHUe CHUCTEMbl YpaBHEHUMW, JMHEWHas ¢QyHKUMs, napadoina,
runepbona, ux rpaduKd U CBOWCTBA, TPUTOHOMETpUUYECKHE (YHKIUHU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKLUNN
Ha OCU KOOPJAMHAT, CJI0)KEHHUE BEKTOPOB.



Buonocus: wmexaHuyeckoe JBWKEHHE B IKUBOW mpuponae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BHIbI TEIUIONEpENauyd, TEIUIOBOE pPaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusi: JTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB M MOJIEKYN, MOJb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEM W Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIOB, JIEKTPOIUTHYECKAs JUCCOLUALINS, FalbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0ApPOMETpP, TEPMOMETD.

Texnonozus: mpeoOpa3oBaHUE JBWKEHUI C HCIONB30BAHMEM MEXAHU3MOB, YYET
TPEHMsI B TEXHUKE, MTOAIIMITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE
(paketa, BOAOMET M JApYyTHE), JBHUraTelb BHYTPEHHErO CropaHus, MapoBas TypOuHa,
OBITOBOM XOJIOAUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU TOJTYYCHHs] COBPEMEHHBIX MAaTepHAJIOB,
B TOM 4YHCJIE€ HAHOMATEPUAIOB, M HAHOTEXHOJIOTHH, OJJIEKTPOCTATUYECKAs 3aIluTa,
3a3€MJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM NPUHTEP, 3JIEKTPOHArpEeBaTEIbHBIC
MPUOOPBI, FITEKTPOOCBETUTEIbHBIE PUOOPHI, raJIbBAHUKA.

11 KITACC

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

ITocrosiHHBbIE MarHuTHl. B3anMoJelcTBUE MOCTOSHHBIX MAarHUTOB. MarHUTHOE TMOJIE.
Bekrop marauTHOM WHAyKUuW. [IpwHIMII Cynepno3suuyMyu MarHUTHBIX mojned. JIluaum
MarHuTHOM UHAYKIMU. KapTrHa TMHUN MarHUTHOM MHIYKIIUU TIOJISI TOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1oJjie NpoBOJHUKA C TOKOM. KapThHa JTUHUM MHAYKIIMM MAarHUTHOTO TOJIsS
JUTMHHOTO MPSMOTr0 MPOBOJAHUKA U 3aMKHYTOI'O KOJIBIEBOTO TPOBOIHUKA, KATYIIKHA C TOKOM.
OmneiT Dpcrena. B3anmonecTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaylb M HampaBlieHUE. [[BUXKEHHE 3apsHKCHHOM 4YacTHUIbl B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHia.

SIBiieHue HNEKTpOMarHUTHOW HHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOM WHIYKLIMUU.
DJIEKTPOJIBHXKYIIAS CHJIA UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYyKINK Dapanes.

BuxpeBoe ayiekTpudeckoe mnoje. DJIeKTPOJBIKYIIAs CHJIa UHAYKIIMA B MPOBOJHUKE,
JBIDKYIIEMCSI TIOCTYIIATEeIbHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

[IpaBuo Jlenua.

NHnykTUBHOCTD. SIBIEHNE CAMOMHAYKIUU. DIICKTPOABUKYIIASI CUIa CAMOUHTYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTPOMCTBA M MPAKTHUUYECKOE TPUMEHEHHE: IOCTOSHHbIE MArHMTBHI,
AIEKTPOMArHUTHI, AJIEKTPOABUTATENb, YCKOPUTEIN AJIEMEHTAPHBIX YACTHI], WHIYKIHOHHAS
MeyYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.



JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTh  DJICKTPOABIKYIIIEH CHJIbI HMHAYKIHMM OT CKOPOCTH HM3MEHEHHUS
MarHUTHOTO ITOTOKA.

SIBlIeHUE CAMOMHIYKITUH.

Vuenuueckuii axcnepumenm, 1abopamopuvle pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue n1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBI€HUA 3JICKTPOMAarHUTHOW WHIYKIIHUH.

Paspnes S. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€OAHUSA

KonebarenbHas cucrema. CBoOoaHbIE MexaHHyeckue KojeOanus. ['apMoHHuUeckue
koneOanus. Ilepuon, wacrtora, ammuutyna v ¢asza kosieOaHui. [IpyKWHHBIA MasATHHK.
MareMatuyeckuii MasTHHK. YpaBHEHHE TrapMOHHMUYECKMX KojeOanuil. IIpeBpamienue
SHEPrUM MPU TAPMOHUYECKUX KOJIEOAHUSX.

Konebarenbubiii kOHTYp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIE KOJIEOAHUS B HUACAIBHOM
Koje0aTeIbHOM KOHType. AHAJOTUs MEXIYy MEXaHMYECKUMU M 3JIEKTPOMarHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3akOH COXpaHEHUS OHHEPIUM B  HJICAJTBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBienre o0 3aTyxamomMX KojeOaHUSX. BbIHYyXIE€HHbIE MEXaHHYECKUE
koseOanus. PezoHanc. BoiHyK€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUsI.

Ilepemennpii TOK. CHUHYCOMAANBHBIM NEPEMEHHBIA TOK. MOIIHOCTH INEPEMEHHOTO
TOKa. AMIUIUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya u MOTPeOICHUE DICKTPUUECKON IHEPTHH.
OKOJIOTUYECKHE PHUCKM IpU IPOU3BOACTBE 3JIEKTPO3HEpruu. KynbTypa HCIOIB30BaHUSA
AIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckue YCTpOWCTBA M IPAKTUYECKOE NPUMEHEHUE: DJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne  mapamMeTpoB — KoJjiebareabHOW — CUCTeMbl  (NMPYKUHHBIA WM
MaTeMaTUYECKU MasiTHUK).

Habmronenue 3aryxarommx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pe3onanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHusI.

OcwinorpaMMsl  (3aBUCHUMOCTH  CHJIBI  TOKa W HAIpPsDKEHUS OT BPEMEHHM) JUIs
AJIEKTPOMAarHUTHBIX KOJIEOAHUH.



Pe3onaHc npu nocnenoBaTeIbHOM COEIMHEHUHN PE3UCTOPA, KATYIIKU MHIYKTUBHOCTH U
KOHJIEHCATOPA.

Mopneinp TMHUY 3JIEKTPOIEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnegoBanue 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHWN Ipy3a HA HUTH OT JUTMHBI
HUATH U MacChI Ipy3a.

HccenenoBanue NEPEMEHHOIO TOKA B LENM M3 IIOCJIENOBATEIBHO COCIUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbIE 60JIHbL

Mexanuueckue  BOJIHBI,  ycioBHs — pacnpoctpaneHus.  Ilepumon.  CkopocTb
pacrnpocTpaHeHHs U JyivHa BoJHBL. [lomepeunsie u npoaoasHble BoHBL. MHTEpdepenius u
IUQPPAKIIST MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IyYCHUS JJIEKTPOMATHUTHBIX BOJIH. B3auMHast
opueHTanus BekTopoB E, B, V B anexkrpomarautHor BoiHE. CBOKMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HUE, MpeJOMIICHHE, nossipusauus, Audpakuusa, uHteppepeHus. CKopocTb
AJIIEKTPOMATHUTHBIX BOJIH.

[IIkayna 3JIeKTpOMarHUTHBIX BOJIH. [I[puMEHEHNE 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMNIBI paIMOCBA3M U TENEBUICHUA. Pagnonokamusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHuyeckue yCTpoucTBa U IMPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTBI,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULMHE, pajaap, paaAuoNpUEMHIUK, TEJIEBU30p,
aHTeHHa, Tenedon, CBYU-mieun.

Jlemoncmpayuu

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomnieecs Tei10 Kak UCTOUHUK 3BYKa.

HaGnronenue orpakeHus: U NpeoOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmtonenue cBSi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C AMIUTUTYJOM M YacTOTOU
Kosie0aHui.

HNccnenoBanue CBOWCTB JJEKTPOMArHUTHBIX BOJIH:  OTPAXXEHUE, IIPEIOMIICHHUE,
noJisipu3anus, AMPppakuus, UHTEpPepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onruka. IIpamMonMHENWHOE pPaCIpPOCTPAHEHUE CBETA B OJHOPOJHOMN
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0paxeHuil B MIOCKOM
3epKa’e.

[Ipenomnenne cBera. 3akOHBI MPENOMICHHUS CBeTa. AOCONIOTHBIN [MOKa3aTenb
npenomnieHus. [lomHoe BHyTpeHHee oTpaxeHue. lIpeaenbHplil yroa MmojJHOro BHYTPEHHETO
OTPaXKEHUS.



Hucnepcus ceeta. CrnoxkHbli coctaB Oesnoro cBera. LIBerT.

CobOuparonie M pacceuBaroIIde JIUH3bl. TOHKas JuH3a. POKYCHOE pacCTOSIHUE M
onTHYecKass cuwia TOHKOM IuH3bL. [locTpoeHue wu300paxkeHUid B CcOOMpaIOIIUX U
paccenBaroIMX JuH3ax. @opMylia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. HuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKHU. Y CIOBHS
HAOJIOICHUST MAaKCMMYMOB W MHMHHUMYMOB B HMHTEp(EpPEHIMOHHOM KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [QudpakuuvonHas pemérka. YcioBue HaOMIOIECHUS TJABHbBIX
MaKCUMYMOB IIPH TaJICHUU MOHOXPOMATHUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckne ycTpoiicTBa M MPaKTUYECKOE MPUMEHEHHUE: OYKH, Jyma, (poroammapar,
MIPOCKIIMOHHBINA alIapaT, MUKPOCKOII, TEJIECKON, BOJIOKOHHAs OITHKA, IU(paKImoHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMonHEHOE pacHpOCTPAHEHHUE, OTPAKECHHUE U MpeJoMieHHE cBeTa. OnTHYecKue
PUOOPHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKH.

Habmronenue nonsipu3aiium cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne nmokazatens NpeOMIICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habnronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CHIENUAIBbHON TEOPHH OTHOCUTEILHOCTH
['paHuLbl MPUMEHUMOCTH KJIACCUUYECKOM MeXaHUKU. IlocTynarsl crienuanbHON TEOpUU
OTHOCUTENIBHOCTH: HWHBAPUAHTHOCTb MOJAYJSA CKOPOCTM CBE€Ta B BaKyyMe, IIPUHLHII
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHH U COKPAILICHUE JJINHBI.
DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Paznen 7. KBanTtoBas pusuka
Tema 1. Inemenmot K6anHmoeoii ONMUKU



®ortonsl. Popmyna Ilnanka cBA3M SHEpruu (QOTOHA C €ro0 YacTOTOW. DHEprus u
UMITYJIbC (POTOHA.
OtkpeiTie u wuccieaoBanue (oroadpdexkra. OnbiTel A. I'. CroneroBa. 3aKOHBI

dbotoapdexra. VYpaBHenue OuHmTelHa a1 dortodddexra. «KpacHas rTpaHuLa»
dboTtorpdexra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.
XUMHUYECKOE ICUCTBUE CBETA.
TexHuueckne ycTpoHCTBa M MpaKkTUYECKOE MpUMEHEHHe: (HOTOIIEMEHT, (POTOAATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®otor(h(PexT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.
UccnenoBanue 3akoHOB BHeIIHEro GpoTodddekra.
Ceeronuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pezepdopia no paccesuuto o -yactuil. [lnanerapHas
Mozeinb atoma. [loctynarsl bopa. U3nydenue u nornomieHue GoToHOB MpH MEepexojie aToma
C OJIHOTO YPOBHA SHEpPruu Ha Apyroil. Buael cnekrpoB. COeKTp ypOBHEN 3HEPTUHM aTOMa
BOJIOPOJA.
BonnoBele cBoiicTBa yactul. Bonnsl ne bponnsa. KopnyckyIspHO-BOIHOBOU Tyaau3M.
CHoOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.
TexHuueckne YCTPOWCTBA U MPAKTUYECKOE IPUMEHEHME: CIIEKTPAJbHBIM AaHAIU3
(cmexTpockort), a3ep, KBAaHTOBbII KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue nmuHeHYaThIX CIIEKTPOB U3ITyUCHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol
HaOnronenue nuHeRyaToro crekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI,  JIOKA3bIBAIOIIUME  CIOXKHOCTh  CTpoeHusi  siapa.  OTKpbITHE
pamuoakTuBHOCTU. OmnbITel Pesepdopna 1o omnpeneneHurd cocTaBa paguo0aKTUBHOTO
m3nyuenusi. CBoicTBa anb(da-, Oera-, raMMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
KUBbIC OPTAHU3MBL.
OtkpeiTHE TpoTOHA M HeWTpoHa. HykionHas monens siapa I'eitzenOepra—lBanenko.
3apsin aapa. MaccoBoe uncio sapa. M30Torsl.
Anbda-pacnaa. IIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydenue. 3akoH
PaIMOAKTUBHOIO pacnaja.
DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccer sapa.
Anepnsie peakuuu. [lenenue u cuHTes Aaep.



Snepusiii peaxtop. TepmosinepHslii cunTe3. [IpoGneMbl M HEPCHEKTUBBI SACPHOM
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHON SHEPTETUKH.

OneMeHTapHble YaCcTULBl. OTKPBITHE IO3UTPOHA.

MeTopl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaamMeHTaNbHbIe B3auMOeicTBH. EAMHCTBO (n3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTporucTBa U MIPAaKTUIECKOE PUMEHEHHUE: TO3UMETDP, KaMepa Buibcona,
SIIEPHBIN peakTop, aToMHass 6omoOa.

Jlemoncmpayuu

CuéTunK NOHU3HPYIOIINX YaCTHL.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

Paspges 8. JDiieMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Ortanbel pa3BUTUA acTpoHOMuUHU. [IpukilamHOE W MHUPOBO33PEHUYECKOE 3HAYCHUE
aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3nust, spKue 3BE3/1bl, JIAHETHI, UX BUAMMOE JBH)KEHUE.

Conneuynas cucrema.

Comnue. Conneuynass akTuBHOCTh. Mctounuk sHeprum ConHua u 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMma «CHEKTpajdbHbIA KJIACC — CBETUMOCTBHY». 3BE3IBI
IJIABHOW IOCJIEOBATENBHOCTH. 3aBHCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3] TJIaBHOM
IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. COBpPEMEHHBIE IPENCTABICHUS O
MIPOUCXO0XKICHUH U 3BosroMK CoHIa U 3BE31. DTalbl )KU3HU 3BE3L.

Muieunsiii [Iyts — Hama ['anaktuka. [lonoxxenue m nBwxkenue CosHia B ['amakTuke.
Tune! ramakTuk. Paguoranaktuku u kBa3zapel. UEpHBIE IBIPHI B SIAPAX TaTaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa00ma. Pa3zberanue ramaktuk. Teopus
bosbmioro B3peiBa. PenukToBoe nsinydeHue.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGmtoneHuss HEBOOPYXKEHHBIM  TJIa30M € HCIOJIb30BAHUEM  KOMIIBIOTEPHBIX
NPWIOKEHUN IJI1 ONPENENICHUs] TMOJIOKEHHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3us1 CEBEPHOro MOJIyIIApHs U IPKUE 3BE3BI.

Ha6nronenus B Teneckon Jlynsl, minanet, Maeuynoro IlyTu.

O6o0maromniee MOBTOPEHUE

Ponp pu3uku M acTpoHOMHUHM B 3KOHOMHYECKOM, TEXHOJOTHUYCCKOH, COIMATIBHON M
ATUYECKON cdepax MeATeTbHOCTH YeJOBEKa, pPojib U MecTO (U3MKM U aCTPOHOMUU B
COBPEMEHHOM HAayyHOM KapTUHE MHpa, pPojb (usmyeckoil Teopun B (HOPMUPOBAHUU
MPEACTABICHUN O PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLIE.

MexnpeaMeTHbIe CBA3H



Nzyuenune kypca ¢usuku 6a3oBoro ypoBHS B 11 kiacce OCymecTBIsSETCS C Y4ETOM
COZIepKATEIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcamMH MAaT€MAaTHKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meorcnpeomemuvie nonsimusi, CBSI3aHHBIC ¢ U3YYCHHEM METOJOB HAYYHOI'O MO3HAHUS:
SBJICHHE, Hay4YHBIA (DAKT, TUIIOTE3a, (pu3mdecKas BEIWYWHA, 3aKOH, TEOpHsl, HAOJIOJEHUE,
AKCIIEPUMEHT, MOJICTMPOBAHUE, MO/IEITh, H3MEPEHUE.

Mamemamuxa: pelmieHUE CHCTEMBl YpPaBHCHHM, TPUTOHOMETPUYCCKHE (YHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKICCTBO, BEKTOPBI
U UX MPOCKIMH HAa OCH KOOPJMHAT, CJIOXKEHHE BEKTOPOB, IPOM3BOJHBIC AJIEMCHTAPHBIX
GyHKIMA, TPU3HAKU TOIO00MS TPEYrOJbHUKOB, OMPECIICHUE IUIONIAIN TIIOCKUX (GUTyp U
00BEMA TeII.

buonocusn: snexTpuyeckue SABICHUS B KUBOW IPHUPOJE, KoeOaTeIbHbIC IBUKCHUS B
’KUBOU TIPUPOJIC, ONTHYCCKUE SBJICHUS B )KMBOW MPHPOJE, NCUCTBUE paJHallii Ha JKUBBIC
OpTaHU3MBL.

Xumus: CTpOEHHWE aTOMOB W MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPIBIX Tel,
MEXaHU3MbI 00pa30BaHMs KPUCTALTUICCKON PEMETKH, CIEKTPATIbHBIN aHAN3.

T'eoepachus: MarHUTHBIC TTOJTIOCA 3€MITH, 3aJI€KH MarHUTHBIX Py, (DOTOCHEMKA 3eMHOM
MTOBEPXHOCTH, IIPEACKa3aHNE 3eMJICTPSACESHUM.

Texnonocus. JIAHUA AJIEKTpoIIepeaad, TeHEepaTop MIePEMEHHOTO TOKa,
AIEKTPOJIBUTATEh, WHIYKIIMOHHAS TI€4Yb, pajap, PaauoNpuEéMHHK, TEICBH30p, aHTCHHA,
tenedon, CBU-nieus, mpOEKIIMOHHBIN aIlliapat, BOJOKOHHAs ONTHUKA, COJIHEUHAs OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMDBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeamera «Pu3nkay Ha ypOBHE CpeHEro oouero oOpa3oBaHUs
(6a30BBIf  ypOBEHb) [OJDKHO OOECMEYUTh JOCTUIXKEHUE CIEAYIOIUX JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YyJIbTATOB.

JJUHHOCTHBIE PE3VYJIBTATHI

JIngHOCTHBIE PE3yIbTaThl OCBOSHUS yueOHOTro npeameTa « PU3uKay JTOKHBI OTPaXKaTh
TOTOBHOCTh M  CIOCOOHOCTh OOYYaroOlIUXCsS PYKOBOJCTBOBAThCA  CHOPMHUPOBAHHOM
BHYTPEHHEW TNO3UIMEW JMUYHOCTH, CHUCTEMOW UIEHHOCTHBIX OpPHEHTALMN, IO3UTUBHBIX
BHYTPEHHHUX YOEXKJIEHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO
o011ecTBa, pacIIMPEeHUE KU3HEHHOTO OIBITA M OIBITA JEATEIIBHOCTH B IIPOIIECCE PeaTH3alluu
OCHOBHBIX HaITPaBJICHUN BOCIIUTATEIIBHOM JICTEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAXAAHCKOW TMO3UIIMK OOydYalollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

NPUHATHE TPAJUIIMOHHBIX OOIIEUETIOBEUYSCKUX TYMAHUCTUYCCKUX U JIEMOKPATHYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIILHOCTh B MHTEPECaX I'Pa’KJIaHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHu3alliu;

YMEHHUE B3aWMMOJICCTBOBATh C COIMAIBHBIMH WHCTUTYTAMHM B COOTBETCTBHU C UX
(GYHKIUSAMH ¥ HAa3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOUW U BOJIOHTEPCKOM JICATECIILHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPAKIAHCKOW UAEHTUYHOCTH, MATPUOTU3MA;

IIECHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JTOCTHUXKECHUAM POCCUHUCKHUX
Y4EHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTyalldl0 MW TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B
NEATEIIbHOCTU YYEHOIO;

OCO3HAHME JINYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOUYAs OCTETUKY HAYYHOIO TBOPYECTBA,
MPUCYIIEro (PU3nYecKoil HayKe;

5) Tpy10BOr0 BOCIIMTAHHUS:

UHTEpEC K pa3iuuHbIM chepaMm TpoPecCUOHATBLHONW NESTEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKOM W TEXHUKOM, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP Oymyien
podeCCuu 1 peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,



TOTOBHOCTbh U CLIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPA30BaHUIO B 001acTH (PU3UKH HA
MPOTSKECHUN BCEU JKU3HU;

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

C()OPMUPOBAHHOCTb 3KOJIOTUYECKON KYJIBTYphl, OCO3HaHHE TIJI00AIBHOIO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHKUE U OCYLIECTBJIEHUE JICMCTBUU B OKPYXKAIOUIEH CPEIe Ha OCHOBE 3HAHHUS
1esield yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA,;

paciiipeHHe OmbITa JAESITEIbHOCTH HKOJIOIMYECKON HalpaBiIC€HHOCTH Ha OCHOBE
MUMEIOIINXCS 3HaHUH 1O (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs (PU3NUECKON HAYKU;

OCO3HAaHUE LEHHOCTH HAay4YHOH MAESITeNbHOCTH, TOTOBHOCTh B IIPOLECCE H3YyUEHUs
(GU3HUKHN OCYIIECTBIISATH MPOCKTHYIO U UCCIEIOBATENBbCKYIO ACSITENFHOCTh HHANBUIYATBHO U
B TpyTIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS
ba3oBble 1ornyeckue AecTBUA:

CaMOCTOSTEIIEHO (POpMYyTHUPOBATh U AKTyaJM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENENATh 1SN ISATeILHOCTH, 33/1aBaTh TApaMETPhl U KPUTEPUU UX JIOCTHKEHUS;

BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PacCMaTpUBAEMbIX (U3HUECKUX
SBJICHUSIX;

paspabaThiBaTh IUIaH pEIICHHUS MPoOJeMbI ¢ yYETOM aHamW3a HMMEIONMIUXCS
MaTepHaTbHBIX M HEMAaTePUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTD, OIEHUBATh COOTBETCTBHE PE3YJILTATOB IIENISIM,
OIICHUBATh PUCKH MOCIIE/ICTBUN JEATEILHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSX PEaTbHOTO, BHPTYaJIBHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEaTHUBHOE MBIIIJICHUE TIPH PEIIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

BJIQICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMU MOHITUSIMU ¥ METOJaMU (HU3UIECKOM
HAyKU;

BJIA/ICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIHCKON U IPOSKTHON IEATEILHOCTH B 00IaCTH
(bU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOHMCKY METOJIOB PEIICHUS
3a/1a4y GU3HUECKOTO COJICPIKAHMS, MPUMEHEHHUIO PAa3IMYHbIX METOOB MMO3HAHMUS;

BJIQJICTh BUJIAMH JCSATEIHHOCTUA TIO MOJYYCHUIO HOBOTO 3HAHMS, €r0 WHTEPHPETAINH,
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX yUEOHBIX CHUTYyallUsX, B TOM YHCJE IPH
CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;



BBISIBJISITh NIPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaJlM3UpOBaTh 3aJady, BBIIBUTATH
TUNOTE3y €€ pelIeHUsl, HaXOIUTh apryMEHThI JUIsl JOKa3aTelIbCTBA CBOUX YTBEPKIACHHIA,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJIYYCHHbIE B XOJE pEIICHUs 3aJaud pe3yibTaThl, KPUTHUUYECKH
OLICHHBATb UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIC 3a7]a4¥ B 00pa30BaTEILHON NEATCILHOCTH, B
TOM YHCJIE TIPU U3yUYCHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTD 3HAHUS 10 PU3KKE B MPAKTUUECKYIO 00JIACTh KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIC TIOAXO/bI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTEepHATUBHBIC PELLICHUS.

Pabora ¢ nundpopmanueii:

BIIQJICTh HABBIKAMU TONy4YeHUs WHGPOpMaluu (U3UUYECKOTO COJAEp)KaHUS U3
MCTOYHUKOB  Pa3HBIX THUIIOB, CAMOCTOSITENIFHO  OCYIIECTBISATh  IOWCK,  aHAIU3,
CUCTEeMATHU3allMI0 W HMHTEPHpETalnio WHPOPMAIMU  pa3IMYHbIX BUAOB U  (QopMm
IpeJICTaBICHMUS;

OLIEHUBAThH JOCTOBEPHOCTHh HH(OpPMALINH;

MCIIOJIb30BaTh CpelcTBa WMH(OPMALNMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIeHNH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OPTaHU3AI[MOHHBIX 3a/lad C COOJIOICHHEM
TpeOOBaHUII 3PrOHOMMKH, TEXHUKM O€30MaCHOCTH, TUTUEHBI, pPECYpCcOCOEpPEKEHMUS,
MPaBOBBIX U AITUYECKUX HOPM, HOPM MH(POPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COAEPKAHUS B PA3NMUUYHBIX (opMarax Cc Y4ETOM
Ha3HauYeHUs HMHPOPMALMM M IEJEBOW ayAUTOPUHU, BBIOMpas ONTUMAIbHYIO (opmy
MPEJICTAaBICHUS U BU3YaIH3aIIIH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

OCYUIECTBJIATH OOLIEHNE HA YPOKax (PM3HKU U BO BHEYPOUHOU AESATENbHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYallMi U CMATYaTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOIO TOYKY 3PEHHUS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

NOHUMAaTh ¥ UCHOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIyaIbHOU pabOThI;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHUI C YUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEMN KaKJI0T'0 YiI€HA KOJUIEKTHUBA,;

IIPUHAMATh LEIUM COBMECTHOM JAEATEIBbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTHXKEHHIO: COCTABJIATH IUJIaH JEMCTBUM, PACIPEAEIATh POJIM C YYETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KA4YECTBO CBOETO BKJIaJa W KaXJOr0 YyYacTHHKAa KOMAaHAbl B OOIIMA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

IIpeyIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
IPAKTUYECKON 3HAYUMOCTH;



OCYHICCTBIIATh ITO3UTHUBHOC CTPATCIHYCCKOC ITOBCACHUC B PA3JIMYHBIX CHUTYAIHAX,
IMPOABJIATH TBOPUYCCTBO U B006pa>1<eHHe, OBITh HMHHUIIMAaTHBHBIM.

PeryasiTuBHbIC YHHUBepCAJIbHbIE Y4eOHbIE 1eHCTBUS
Camoopranusanms:

CaMOCTOSTENIbHO OCYIIECTBISATh MO3HABATEIbHYIO JCSITEIBHOCTh B 00J1aCTH (DU3UKU U
aCTPOHOMUHU, BBISBJIATH NPOOJIEMBI, CTABUTH U (HOPMYTUPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHS PACUETHBIX M KAUECTBEHHBIX 3a/1ad, IJIaH
BBITIOJTHEHHSI TPAKTHUECKOH paboThl ¢ Y4YETOM HMEIOIIUXCS PECYpCcOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATNIOYTECHNN;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUH;

JienaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pElIeHHE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

Ccroco0CTBOBaTh (HOPMHUPOBAHMIO M TMPOSIBICHUIO S3PpYyIULMU B oOjactu (pU3MKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYyallUsM, BHOCHUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBHE PE3YyJIbTATOB LEISIM;

BJA/IeTh HABbIKAMU IO3HABATEJbHOM pedJeKCHd KaK OCO3HAHHSA COBEPIIAEMBIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI pehJIEKCUH JJIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELIECHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX IIPU aHAIN3€ PE3YyJIbTATOB AESITEIbHOCTH;

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKH U JJOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NP aHAJIM3€ PE3YIbTaTOB IESITEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B npouecce noctukeHus: TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 1O (PU3UKE
JUISL YPOBHSI CpefHero oOmiero o0pa3oBaHus y OOYYarolUXCsi COBEPIICHCTBYETCS
HSMOLIMOHAJIBHBIN UHTEIIEKT, IPEANOoaralomuii choOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIONIETO CHOCOOHOCTh MOHMMAaTh CBOE HMOLIMOHAIBHOE
COCTOSIHME, BHJIETh HAMPABIICHUSA Pa3BUTUS COOCTBEHHOW 3MOLIMOHAIBHOU cdepbl, OBbITH
YBEPEHHBIM B ce0e;

CaMOpETYyJINPOBaHUs,  BKJIIOYAKOUIETO  CAaMOKOHTPOJb,  YMEHHE  NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIOCOOHOCTh AAaNTHUPOBATHCS K AMOIIMOHAIBHBIM
MU3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAallUM, BKIIIOYAIONIEH CTpEMJICHHE K TOCTHXKCHHIO 1€ U YCIIEXYy,
ONTHUMH3M, UHULIUATUBHOCTh, YMEHHUE IEUCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEN;

SMIIATUH, BKJIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBaTh €ro TMpU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTpAaWBaTh OTHOIICHUSA C
APYTUMHU JIOABMH, 3a00TUTHCA, IPOSBIISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHIty o0y4enus B 10 kjacce nmpeIMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTH y 00YUAIONINXCST YMECHUI:

JEMOHCTPUPOBATH HA TIPUMEPAX POJIb U MECTO (PM3UKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHA, B TPAKTHYECKON
JEeSATSIIEHOCTH JIFOJICH;

YUUTBHIBATh TPAHMIIBI TIPUMEHEHUSI U3YYCHHBIX (DU3MUECKHX MOJEJCH: MaTephasibHas
TOYKa, HHEpPIIMAIbHASA CHCTeMa OTCUYETa, aOCOMIOTHO TBEPIOE TEINO, UACATBHBINA a3, MOJCIN
CTPOCHUS Ta30B, JKUIKOCTEH U TBEPIBIX TEJ, TOUCYHBINA IJCKTPUICCKUN 3apsiT IPH PEIICHUH
bu3nUecKux 3aaay;

pacno3HaBath (U3HUECKUE ABJICHUS (TIPOIECCHI) U OOBACHIATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KHHETHYECKOW TEOPUH CTPOCHHUS BEIIECTBA U AJICKTPOINHAMUKH:
paBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJWHEHHOE ABIKEHHE, CBOOOTHOE TaJeHue Ted,
JIBIDKCHUE TO OKPYKHOCTH, HHEpIMs, B3auMmopeiicTBue tei, auddys3us, OpoyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX TeJl, U3BMEHEHHE 00bhEMa Tell MPU HAarpEeBaHUU
(oxnaxxJeHnu),  TEIUIOBOE  pAaBHOBECHE,  HCIApEHUE, KOHJEHCAlMs,  IUJIaBJICHUE,
KpUCTAJUTH3AIMs, KUIICHUE, BIAXHOCTh BO31yXa, IOBBIIICHUE MaBICHHUS Tra3a TPU €ro
HarpeBaHWM B 3aKPBITOM COCYZAE, CBSI3b MEXKIy IapaMeTpaMd COCTOSHHS Ta3a B
M30IIpoIIeccax, MIEKTPU3AIUs TN, B3aUMOICHCTBUE 3apsIOB;

OMKCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIONB3YA (PHU3NUYECKUe BEIMUMHBI: KOOPAMHATA,
MyTh, IEPEMEIIICHHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMITYJIbC Tella, KHHeTHYeCKas
DHEPTHUS, TMOTCHITHAIBHAS dHEPTIHUs, MEXaHWUecKas paboTa, MEXaHWYeCKas MOIIHOCTD, MPH
ONMKMCAHUM TIPABWJIBHO TPAKTOBaTh (DU3WYECKUA CMBICT HCIOJb3YeMbBIX BEIMYHUH, WX
0003HAaUEHUA W €IWHUIIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO
BEIIMYUHY C APYTUMU BEIMUMHAMY;

OMKCHIBATh W3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC SIBICHUSI, WCIOJB3YS
(¢u3UYecCKUe BEIWYMHBL: JIaBJICHWE Ta3a, TeMmIepaTypa, CpeaHss KHUHETHYecKas SHEprus
Xa0THYECKOTO JIBFDKCHUS MOJIEKYJ, CPETHEKBAJApPATUIHAS CKOPOCTh MOJIEKYIN, KOJUYECTBO
TETJIOTHI, BHYTPEHHSSI SHEPTUS, padoTa raza, Ko3(pGUIIUEHT MOJIE3HOTO JECHCTBUS TETIOBOTO
JIBUTATEINSI; TPU OMUCAHWW TPABUIBHO TPAKTOBATh (PU3UUYECKHN CMBICI HCIIOIB3yEeMBbIX
BEIIMYMH, WX OOO3HAYCHUS W CIWHUIIBI, HAXOAWTHh (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO
(DM3UYECKYIO BETMYHUHY C IPYTHUMH BEIIMUNHAM;

OMHCHIBATH M3YUYCHHBIC DJICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE SBJICHUS
(Iporiecchl), UCMONB3YsT (PU3MUECKHE BEIMYUHBL: DJICKTPUYECKUN 3apsijl, DJIEKTPUUIECKOE
10JIe, HAMPSHKEHHOCTH TOJIS, TOTSHITNAN, PA3HOCTh MOTEHITUAIOB; MPU OMUCAHUH TTPABUIILHO
TPAKTOBAaTh (DPU3MYECKHA CMBICIT HCIOJIb3yEMBIX BEIWYHH, WX OOO3HAYCHHUS W CIUHUIIBI;
yKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYI0 (U3NYECKYI0 BEJIMYMHY C APYTUMHU
BEITMYNHAMU;



aHAJIM3UPOBaATh (PU3MUYECKUE MPOLIECCHl U SIBICHUSA, UCTIONB3YS (PU3MUEeCKHe 3aKOHBI U
IIPUHLMIBL: 3aKOH BceMHUpHOro Tsarorenus, I, II u III 3akonsr HeroTOHA, 3aK0H COXpaHEeHMs
MEXAHUYECKOM HHEPruM, 3aKOH COXPAaHEHUS HMIYJIbCa, NPUHLHUII CYHNEPHO3ULIUU CHIL,
IOPUHLUII PaBHONPABUS HMHEPUUAIBHBIX CHCTEM OTCUETA, MOJIEKYJISIPHO-KUHETHUECKYIO
TEOPHIO CTPOEHHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPEIHEW KHUHETHYECKOW 3HEPruu
TEIUIOBOTO  JIBIDKEHHST MOJIEKYJT C aOCOJIOTHOW TeMIepaTypoil, TepBbId  3aKOH
TEPMOJUHAMMKY, 3aKOH COXPAaHEHUS JJIEKTPUYECKOro 3apsja, 3akoH KyioHa, mpu 3Ttom
pa3ianyaTh CIOBECHYIO (JOPMYJIUPOBKY 3aKOHA, €0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUSA
(rpaHuIibl, 00J1ACTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHLMIBI JACHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3jinyaTh YCIOBUS UX O€30MMACHOIO UCIIOIb30BAHUS B IOBCETHEBHON KU3HH;

BBIIMOJIHATh 3KCIEPUMEHTHI MO0 MCCIEAOBAHUIO (PU3MUECKUX SIBJICHUM M IMPOLIECCOB C
UCIIOJIb30BAaHUEM TMpPSIMBIX M KOCBEHHBIX HW3MEpPEHHH, MNpu 3TOM (QOpPMYIUpPOBATH
npobiieMy/3aadyy M THUIOOTE3y YYEOHOro OKCIEPUMEHTa, COOuUpaTh YCTAHOBKY U3
MPEAI0KEHHOTO 000pYA0BaHMS, MPOBOAUTH OMBIT U (POPMYJIUPOBATH BHIBOBL;

OCYUIECTBJISATh NPSAMbIE M KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIUYHMH, NMPU ITOM
BbIOMpATh ONTUMAJIbHBIN CIIOCOO M3MEPEHUs U HCIIOJIb30BATh U3BECTHBIE METOJIbI OLEHKU
MOTPEIHOCTEN U3MEPEHU;

UCCJIE0BAaTh 3aBUCHUMOCTH MEXAY (PU3MYECKUMHU BEIUYMHAMHU C HCIOJb30BaHUEM
NPSAMBIX W3MEPEHUM, IPH 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCHPOBATh pPE3YJIbTATHI
MOJIyYUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUAE TaOMUI U rpaduKoB, AeNaTh
BBIBOJIBI 10 pE3YyJIbTaTaM UCCIIEI0BAHNS;

co0nroaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEIOBAHUN B paMKax
y4eOHOI0 SKCHEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW M TPOEKTHOM JAESITENbHOCTU C
HCIIOJIb30BAHUEM U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHMS;

pemath pacu€THble 3a7auyd C SIBHO 3aJaHHOM (PU3MUECKOM MOJAENBIO, HCIOJNIb3Ys
¢u3znueckue 3aKOHbl M TPUHLUIB, HAa OCHOBE aHalM3a YCIOBUS 3aJayd BBIOMpATh
(U3UYECKYIO0 MOJIENb, BBIACHATh (PU3NYECKHE BEIMYMHBI U (POPMYJIbl, HEOOXOUMBIE TS €€
peuieHusi, MPOBOAUTH pPAcuy€Tbl M OLEHUBATh PEATbHOCTh IMOJIYYEHHOTO 3HAYECHUS
(hu3nYeCKOM BETUUYUHBI,

penaTh KaueCTBEHHBIE 33/1a4: BBICTPAUBATh JOTUYECKA HENPOTUBOPEUHBYIO LIETIOYKY
paccyXIeHUM ¢ OMOPOil Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHMUS,

UCIIOJIb30BaTh MpPU PEIICHUH Y4eOHBIX 3aJad COBPEMEHHbIE HMH(POPMALMOHHBIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNHA U MPEICTABICHUS YUeOHOU 1
HAYYHO-TIOMYJISIPHOM MH(pOpPMAIUH, MOJIYYSHHON M3 Pa3IMYHBIX HCTOUYHUKOB, KPUTHUYECKU
aHaAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKu, 00bSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (U3UKE B IOBCEIHEBHOM >KU3HHU IS
oOecrnieueHrs 6€30MacHOCTH Mpu 00palleHnu ¢ TpUOOpaMu U TEXHUYECKUMH YCTPOHUCTBAMU,
Ui COXpaHEHWsI 3J0pPOBbS U COOJIOACHHMS HOPM SKOJOTHYECKOTO TIOBEJACHUS B
OKPYKAIOIIEH CPELE;



paboTaTh B TPYIIE C BBIMOJHEHUEM PA3JTHYHBIX COIUAIBHBIX POJICH, IIAHUPOBAThH
paboTy TpymIbl, palMOHATIBLHO PACIPENesaTh 00S13aHHOCTH U TJIAHUPOBATH JIEATEITLHOCTH B
HECTAaH/IAPTHBIX CUTYAIUsAX, aJ€KBATHO OLICHUBATH BKJIA/l KAXJAO0TO U3 YYACTHUKOB IPYIIIBI B
pelieHre paccMaTpuBaeMon poOIeMBbl.

K koniy 00yuyenus B 11 kiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIONINXCST YMECHUI:

JEMOHCTPUPOBAThH HA TPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAy4YHOW KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTHIA, B IPAKTUYECKOM
JESATEIBHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

VYUTHIBATh TPAHUIIBI TPUMEHEHUS W3yYCHHBIX (U3UUECKUX MOJEeH: TOYCUHBIN
ANEKTPUUYECKUN 3apsij, JIyd CBETa, TOUYCUHBIM HCTOUYHHK CBETA, SIICpHAs MOJEIb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO sJIpa MpU PEIICHUH (PU3NYECKUX 3a]1ay;

pacno3HaBath (U3HUECKUE ABJICHUS (TPOIECCHI) U OOBACHIATH UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKNA U KBAHTOBOM (DMBUKH: DJIEKTPUYECKass MPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XUMHUYECKOE, MAarHUTHOE JICMCTBUS TOKAa, B3aMMOJICHCTBUE MAarHHUTOB,
AJIEKTPOMArHWTHAsT WHAYKIUS, NEUCTBHE MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM H
JBYDKYIIUMCS — 3apsifi, OJCKTPOMArHUTHbIE KOJEOaHWs W BOJIHBI, MPSIMOJIMHEWHOE
pacnpocTpaHEeHUE CBETa, OTpPaXKE€HUe, IMpejomiieHue, HHTepdepeHuus, audpakuus u
nojsipu3anusl CcBeTa, AucHepcus cBeTa, (orosnekrpuueckuit 3hdext (dhoTodddexr),
CBETOBOE JIaBJICHWE, BOBHUKHOBEHUE JIMHEMYATOTO CIEKTpa aTOMa BOJAOPO/A, €CTECTBEHHAS
Y UCKYCCTBEHHAs! PaJIMOAKTUBHOCT;

OMKCHIBATH NU3YUCHHBIC CBOMCTBA BEIIECTBA (IJEKTPUUECKUE, MATHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYI0 TMPOBOAUMOCTh PA3IUYHBIX CpPEll) ¢  DJICKTPOMATHUTHBIC SIBJICHUS
(portiecchl), HMCHOJIB3YS (PU3MYECKUE BEJIWYMHBL: JJICKTPUYECKUM 3apsij, cujila TOKa,
ANEKTPUUECKOE HANpPsLDKEHHE, 3JIEKTPUYECKOE COMPOTUBIICEHHWE, PA3HOCTh MOTEHLUAJIOB,
AIEKTPOJBIKYINAS CHiia, paboTa TOKa, MHAYKIIMS MAarHUTHOTO TOJs, CHiia AMIepa, cuia
JlopeHiia, THAYKTUBHOCTh KaTYIIKH, SHEPTUS SJIEKTPUUECKOTO U MATHUTHOTO MOJIEH, IEPUO/T
M 4YacToTa KojJebaHuil B KoieOaTenbHOM KOHTYpe, 3apsJ M CHiIa TOKa B IpOIEcce
rapMOHUYECKHUX JIEKTPOMArHUTHBIX KoJieOaHuM, (POKYCHOE pacCTOSIHUE U ONTHYECKas Cuja
JIMH3BI, IPU OMHUCAHUU MIPABWIHBHO TPAKTOBATh (PU3HMUECKUM CMBICI UCTIOJIb3yEMbIX BEIUYMH,
X O0O3HAUYEHUS U CIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE NAHHYIO (PU3MUECKYIO
BEJIMYUHY C APYTUMH BEJIMUHMHAMU;

OTNMUCBHIBATh WM3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, MCHONB3YS (HU3NUECKUE
BEJIMYUHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4acTOTAa CBETA, DHEPTHUS U
UMITYJIbC (POTOHA, TIEPHOJ] TOJIypacmaa, dHEPTUs CBS3M aTOMHBIX SJIEep, MPU OMHCAHUHU
MPaBUJILHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOJIB3YEMBIX BEJIMYMH, UX OOO3HAYCHHS U
SAVHUITBI, YKa3bIBATh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTUMH
BEJIMYMHAMHU, BEIYUCIISITH 3HAUCHUE (PU3UIECKON BEIIMUUHBL;

aHaJIM3UPOBaTh (PU3MUECKUE MPOIECCHl U SIBJICHUS, UCTIONb3Ysl (PU3UUYECKUE 3aKOHBI U
NpUHLUNBL: 3aKOH OMa, 3aKOHBI MOCIEIOBATEIbHONO M MapaJUIEIbHOIO COEIUHEHHUS
MPOBOJTHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH BJIEKTPOMArHUTHOM WHAYKLIHWHU, 3aKOH
IPSAMOJIMHENHOTO paclpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS



cBeTa, ypaBHeHHe OiHIITeHHa ansi (oTodddexTa, 3aKOH COXpaHEHUS HSHEPIHH, 3aKOH
COXPAaHEHUsI HMMITYJbCa, 3aKOH COXPAHEHHs 3JIEKTPUYECKOrO 3apsia, 3aKOH COXpaHEHHS
MacCOBOTO YHCIIa, MMOCTYJaThl bopa, 3aKOH paJMOaKTUBHOTO pacmaja, Ipyu dTOM pa3indaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €M0 MAaTeMaTUISCKOE BBIPAKCHHUE M yCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OTIpE/ICTISATH HAIIPaBJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJISi IPOBOJHUKA C TOKOM,
cwiibl Ammepa u cuibl JIopeHa;

CTPOUTh M OIHKCHIBaTh H300pakeHHE, CO3JAaBacMOE€ IUIOCKHM 3€pKaJioM, TOHKOMN
JIMH30M;

BBITIOJHATh 3KCHEPUMEHTHI M0 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUN M TMPOIECCOB C
UCIIONIb30BaHUEM TPSIMBIX M KOCBEHHBIX HW3MEPEHHIl: Tpu dSTOM (GOpMyIHUpOBATH
npobsieMy/3ajauy M TUIOTE3Y Y4YeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3
IPEJIOAKEHHOT0 000PYAOBAHUS, IPOBOAUTH OMNBIT U (POPMYIHPOBATH BHIBOJBL;

OCYIIECTBIISITh TPSMBIE M KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BEIMYMH, MPU ITOM
BBIOMpATh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHs U MCIOJIb30BaTh M3BECTHHIE METOMBI OIEHKHU
MTOTPEIIHOCTEN H3MEPEHN;

UCCIIEZIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEJIMYMH C MCIOJIb30BAHUEM MPSMBIX
M3MEPEHUI: IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YyJIbTaThl MOJYyUYECHHOU
3aBHCHUMOCTH (U3NYECKUX BEIUYMH B BHJE TaOmUI] W TrpadukoB, 1enaTh BHIBOJBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

coOnroaTh mpaBuia 0€30MacHOrO TpyJAa MpU MPOBEICHUHM HCCIEIOBAHUNA B paMKax
y4eOHOro SKCIIEpUMEHTa, Y4eOHO-UCCIENOBATENbCKOW W MPOEKTHOM JIEATENbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyA0BaHNUS;

pemarh pacuy€THbIE 3a7aud C SIBHO 3aJaHHON (PU3MYECKOW MOMAENbI0, HCIONb3YS
dbuznueckue 3aKOHBl M TPUHIMIB, HA OCHOBE aHalM3a YCIOBUS 3a/Jayd BBHIOMpATH
(UBUYECKYIO0 MOJIEIh, BBIICIATh (PU3UUECKUE BEIUMYUHBI U (OPMYIIbl, HEOOXOUMBIE TS €€
pellieHusi, TMPOBOAUTH pacu€Thl W OLEHUBATh pEAIbHOCTh IOJYYEHHOI'O 3HAY€HUs
(huU3nYeCKOM BETUUYUHBI,

pelaTh Ka4YeCTBEHHBIE 3a/1a4M: BBHICTPANBAThH JIOTUYECKH HETIPOTUBOPEUUBYIO IIETIOUKY
paccyXkAeHUN ¢ ONOPO Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3NUYECKUE SIBJICHHUS;

HCIIOJIb30BaTh MpHU pEIICHWH YYeOHbIX 3a7ad COBpPEMEHHbIE HH(DOpPMAIMOHHBIC
TEXHOJIOTHH I TIOUCKA, CTPYKTYPUPOBAHHUS, UHTEPIPETAUU U MPEACTABICHUs YU4eOHOH U
HAYYHO-TIOMYJISIPHON MH(POPMAIIUH, MOJYYeHHON M3 Pa3TUYHBIX MCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAILIHUIO;

OOBSCHATh NPUHLMUIBI JIEHCTBUS MAalIMH, MNPUOOPOB U TEXHUYECKUX YCTPOWUCTB,
pa3ianyaTh YCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHUE TPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONb30BaTh TEOPETHUYECKHE 3HAHUS 1O (U3MKE B TOBCEIHEBHON KHU3HU IJIs
oOecrnieueHrs 6€30MacHOCTH Mpu 00palleHnu ¢ TpUOOpaMu U TEXHUYECKUMH YCTPOHUCTBAMU,
Ui COXpaHEHHsI 3J0pOBbsi U COOJIOJACHHS HOPM SKOJOTMYECKOTO TOBEACHUS B
OKPYKAIOIIEH CPELE;



paboTaTh B TPYIIE C BBIMOJHEHUEM PA3JTHYHBIX COIUAIBHBIX POJICH, IIAHUPOBAThH
paboTy TpymIbl, palMOHATIBLHO PACIPENesaTh 00S13aHHOCTH U TJIAHUPOBATH JIEATEITLHOCTH B
HECTAaH/IAPTHBIX CUTYAIUAX, aJ€KBATHO OLIEHUBATh BKJIAJ KaXJAOT0 U3 YYACTHUKOB IPYIIIIHI B
pelieHre paccMaTpuBaeMon poOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
DJIEeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3iesioB U TeM
n/n KoumnuecTBo yacoB  oOpa3oBaTe/ibHbIE
NMPOrpamMMblI
pecypchbl
Bceero
padoThI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2
Hroro no pazaeny 2
Paznea 2. MEXAHUKA
2.1 Kunemaruka 5
2.2 JlnHamuka 7
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM 9
' TEOpHHU
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1
33 ArperaTHble cocTosiHUS BemiecTBa. Da3oBbie 5

MepEeX oAbl

KonTposbHbie

IIpakTn4yeckue
padoThI

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

bu6anoreka LIOK
https://m.edsoo.ru/7f41bf72

bu6anoreka LIOK
https://m.edsoo.ru/7f41bf72

bu6nuorexa [IOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

Paznen 4. JIEKTPOANHAMUKA
4.1 DNIEeKTpOCTaTUKA

42 ITocTostHHBIN 2NEKTpUYeCKU TOK. TOKHU B
' Pa3IMYHBIX Cpemax

Hroro no pazneny
PesepBHOe Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

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

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



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

11 KITACC

KoauuecTBO 4acoB
HaumenoBanue pa3aesioB U TEM

Ne n/n Kontpoabnsie IlpakTuueckue
NMPOrpaMMbI Bcero
padoThI padoThI
Paznea 1. QJIEKTPOJANHAMUKA
11 MarunuTtHoe noje. IJIeKTpOMarHuTHast 11 1 3
WHTYKIIHS
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHuueckue U 3JeKTPOMarHUTHHIE
2.1 9 1
KoJieOaHus
99 MexaHnuecKre U 3JIEKTPOMarHUTHEIE 5 1
BOJTHBI
2.3 Orntuka 10 3
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OcHOBBI cIeIMANILHON Teopun

3.1 4 1
OTHOCHTEIIEHOCTH
Hroro no pasneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBAHTOBOM ONTHUKHU 6
4.2 Crtpoenue aToma 4
4.3 ATOMHOE PO 5

DJIEeKTPOHHbBIE
(uudpossbre)
oOpa3oBaTeJibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

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

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

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

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c97c

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

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

but6mmoreka [IOK



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

Hroro no pazneny

Pazpea S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DeMeHTHl aCTPOHOMHUU U aCTPOPUIUKU
Hroro no pazneny
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE
6.1 O6o0maroiee MOBTOPEHHE
Uroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

7

68

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

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

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



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

10

Tema ypoka

®dusuka — Hayka o npupoje. Hayunsie
METO/IbI TIO3HAHUS OKPYKAIOIIET0 MUpa

Pousb 1 MecTo ¢pu3nku B GopMHPOBAHUHT
COBPEMEHHOM HAYYHOU KapTUHBI MHUpPA, B
HPaKTUYECKOHN 1eATeIbHOCTH JIF0AeH

Mexanunueckoe JIBHUKCHUC. OTHOCHUTEIHLHOCTD
MEXAaHUYCCKOTI'O ABUXCHUS. HepeMemeHI/Ie,
CKOPOCTb, YCKOPCHUE

PaBHOMEpPHOE IPAMOIIMHEWNHOE JBUKEHUE

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE
JIBUKEHHE

CBoOoiHOE TajieHue. Y CKOpEHHE
C¢BOOOIHOTO MaIEHUS

KpuBonuneliHoe nBuxeHue. /[Brxxenne
MaTepHaIbHOU TOYKHU IO OKPYKHOCTH

[TpuHmn otHOCUTENBHOCTH [ anunes.
NuepumnanbHbie cuctemsl otcuera. [lepBroiit
3akoH Herotona

Macca tena. Cuna. [lpunuun cynepno3uuuu
cuit. Bropoit 3akoH HeroroHa st
MaTepUaIbHOU TOUKH

Tpernii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX
TOYEK

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3508

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c372e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3ada

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

11

12

13

14

15

16

17

18

19

3aKoH BceMupHOro TsaroreHus. Cuna
TsoxecTH. [lepBas kocMHuueckas CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cwia tpenust. Koaddunuent rpenus. Cuiia
COIMPOTHBIICHUS NIPH JBHKCHUH TEJa B
KUJKOCTU WITH Ta3e

[TocTtynarenbHOE U BpalaTeIbHOE JBUKECHUE
a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBI.
[Liedo cunbl. YcaoBusl paBHOBECUS TBEPIOTO
Tena

I/IMHYJ'IBC MaTepI/IaJIbHOﬁ TOYKH, CUCTCMbI
MaTCpHAJIbHbLIX TOYCK. I/IMHYJ'ILC CHIIBL. 3aKOH
COXPAaHCHUS UMITYJIbCA. PeakTuBHOE
JBHXXCHUC

Pa6oTa n MmomHoCTh cuibl. Kunetnueckas
SHEprus MarepuaabHoi Touku. Teopema 06
W3MEHEHNU KHHETUYECKON DHEPIUH

ITorenumanbHas sHeprusd. [loTeHnmanbHas
SHEPTHUs ynpyro neopmMupoBaHHOM
npyxussl. [loTeHnmansHas sHeprus tena
BOJIN3M IOBEPXHOCTH 3eMITH

HOTGHHI/IaJ'H)HI)Ie 1 HCIIOTCHIIUAJIBHBIC CUJIBI.
CBs13b pa6OTBI HEMMOTCHIMAJIbHBIX CUJII C
H3MEHEHHEM MEXaHMISCKOM OHCPIrun
CHCTEMBI Tell. 3aKOH COXpPAaHCHUA
MEXaHHU4YECKOM OHCPIrun

JlaGopaTtopHas pabota «MccienoBanue CBs3H
pabOTHI CHITBI C I3BMEHECHUEM MEXaHUYECKOM
SHEPrHuH Tella Ha IPUMEpPE PaCTSKEHUS
PE3UHOBOTO KIyTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el18

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

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

bubmunorexa [JOK
https://m.edsoo.ru/ff0c43d6

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

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

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



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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

20

21

22

23

24

25

26

27

28

29

30

31
32

Konrponsnas padora no reme «Kunematuka.
Junamuka. 3aKOHbI COXpaHEHUSI B
MEXAHHUKE

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeOprH. bpoyHOBCKOE
nswkenue. Auddysus

XapakTep JBUKCHHS U B3aUMOJICHCTBUSA
4acTHIl BemecTBa. Mozenu CTpOeHUs ra3os,
JKUAKOCTEN U TBEPJIBIX TEI

Macca monekyn. KonnuecTBo BemecTsa.
ITocrosinHas ABoragpo

TermoBoe paBHOBecue. TemnepaTrypa u eé
n3mepenue. [lkana remneparyp Llenscus
HUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa cpeiHen
KMHETUYECKOW YHEPTUM IBUKEHUS MOJIEKYJI.
YpasHenue Mengeneesa-Knaneipona
3akoH JlambToHa. ["a30BBIC 3aKOHBI
JlaGopatopHas pabota «/ccnenoBanue
3aBUCHUMOCTH MEX]y ITapameTpaMu
COCTOSIHUS Pa3pEKEHHOIO ra3a
M3onporneccsl B UACAIBHOM ra3e u uxX
rpaduyeckoe MmpeacTaBIeHIe

BHyTpeHHsIs SHEpPTHs TEPMOJUHAMAYECKON
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUS.
KonuuecTBo Teminotel u padota. BHyTpeHHss
SHEPrUsl OJHOATOMHOIO UAEAIBHOTO rasa

Buael Teronepenaun

VY nenbHast TENI0EMKOCTD BEIIECTBA.

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

33

34

35

36
37

38

39

40

41

42

43

44

45

46

KonuuecTBO TEMIOTHI Ipu Teruroncpecaayc.
AnuabaTtHBbIN poriecc

[lepBblii 3aKOH TEPMOJAMHAMUKH U €T0
IIPUMEHEHHUE K U30MpoLeccam
HeobGpatumocTthb nporieccoB B IpUpoe.
BTtopoii 3ak0oH TepMOJIUHAMUKHI
[Tpunuun nevicreus u KII/ TermoBoi

MAaIlIUHbBI
Huxn Kapno u ero KI1J]

DKoJ0rn4ecKke npoOaeMbl TEIIIOIHEPTETUKU

O6o6maromuit ypok «MomnekynsipHas
¢uzuka. OCHOBBI TEPMOIMHAMUKH

KonrponbHas padora no reme
«MonexynspHas ¢puznka. OCHOBBI
TEPMOIUHAMUKI

[TapooOpa3oBanue U KOHIEHCAITUA.
Hcnapenue u KAreHue

AOGCOIOTHAs M OTHOCHUTENbHAS BIaXXHOCTb
BO31yxa. HacelmeHHslii nmap

TBépnoe teno. Kpucrammueckue n
amopdHbIe Tena. AHU30TPONHS CBOWCTB
KpucTayioB. JKuakue KpucTasuibl.
CoBpeMeHHbIE MaTepUalIbl

[InaBnenue u kpucTauM3anus. Y geiabHas
TeruioTa masneHus. Cyonumanus

VYpaBHEHHE TEIUIOBOTO OaslaHca

OnexTpu3anys Tei. DIEKTPUIECKUN 3aps.

JIBa BH1a SIIEKTPUIECKUX 3apsI0B

[IpoBOOHUKY, AUIIEKTPUKHU U

https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6938

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bubmuoreka [JOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

47

48

49

50

51

52

53

54

55

56

57

MOJIYITPOBOJITHUKH. 3aKOH COXPAHECHUS
AJIEKTPUYECKOTO 3apsiaa

B3aumoneiictBue 3apsnoB. 3akod Kynona.
TodeuHblil JIEKTPUIECKUI 3apsi

Hanps>k€HHOCTD IEKTPUYECKOTO MOJIS.
[TpuHIMI CYyTIEPIIO3UIINH SIEKTPUUECKUX
nosnei. JInHuy HanpsHKEHHOCTH

Pabota cuit 3eKkTpocTaTHuecKoro moJis.
ITorenuuain. Pa3HocTh HOTEHIIMATIOB

HpOBOI[HI/IKI/I U JUSJICKTPUKHU B
SJICKTPOCTATUYCCKOM IT0JIC.
,Z[I/IE)JICKTpI/ILIGCKaﬂ IMPOHUIIACMOCTDb

OnektpoéMkocTb. KonneHncarop

QHGKTpOéMKOCTb IIJIOCKOI'O KOHACHCATOpA.
SHCpFI/IH 3apsZKECHHOI'O KOHACHCATOpa

JlaGopaTtopHast pabota "H3mepenne
IIEKTPOEMKOCTH KOHZAEHcaTopa"

IIpuHIUIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO armapara,
CTpYHHOrO MpUHTEpa. DJIEKTpOoCTaTUYECKast
3amuTa. 3a3eMIIeHHe AIEKTPonpruoopoB

DIIEKTPUYECKUI TOK, YCIOBHS €T0
cymiectBoBanus. [Tocrosaunsiil Tok. Crita
toka. Hanpsbxenune. ConporuiieHne. 3akoH
Oma 11g yyacTka 1Uenu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB.
JlaGopaTtopHnast pabora «3yuenue
CMEIIIAaHHOTO COCTMHEHHSI PE3UCTOPOBY

PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA.

https://m.edsoo.ru/ff0cébcc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6df2

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6f00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

bubmunorexa [JOK
https://m.edsoo.ru/ff0c72c0

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

bubmuoreka [JOK


https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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59

60

61

62

63

64

65

66

3akoH J[xxoyns-Jlenna

3akon OMa 115 MOJTHOM (3aMKHYTOM )
aNeKTprueckoii enu. Koporkoe 3amMbIkaHue.
JlabopaTtopnas padora «M3mepenne I1C
MCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUSD»

DJIEKTPOHHAS IPOBOMMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COITPOTHBIICHUS
METAJUIOB OT TEMIIEPaTyphl.
CBepXInpoBOAUMOCTh

DNEeKTpUYecKUi TOK B BakyyMme. CBoMCTBa
3JIEKTPOHHBIX ITyYKOB

[TonynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas nposoaumocts. CBoiicTBa p—N-
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI

DNEeKTPUUECKUH TOK B pacTBOPax U
pacriaBax 3JIEKTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOIHAIINS.
DIIEeKTPOIHN3

DIIEKTPUUYECKHI TOK B raszax.
CaMOCTOSITENbHBIN U HECAMOCTOSTEILHBIN
pazpsaa. Monnus. [1na3zma

DnexTpudeckre Mpudopbl U yCTPOMCTBA U UX
IIpaKTH4ecKoe npuMeHeHue. [IpaBuna
TEXHUKU 0€30MaCHOCTH

O6o06maromuit ypok «1eKTpOAMHAMUKA

KonrtponbHas padora no reme
«Qnektpocraruka. [1ocTosHHBIMI
NEKTPUYECKU TOK. TOKH B pa3iIn4HbIX
cpenax»

https://m.edsoo.ru/ff0c7838

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c86fc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a



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

PesepBHblit ypok. KonTponbhas paboTa 1o

67 " "
TeMe "DIeKTpoAMHAMUKA

68 PesepBHbIi ypok. O000IIarONIMil YPOK 110
temaMm 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c



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

11 KITACC

Ne
n/n

Tema ypoka

ITocTosIHHBIE MATHUTEI U UX
B3auMoJieiicTBue. MaruutHoe nosie. Bektop
MarHUTHON MHIYKIUH. JIMHUM MarHUTHON
WHIYKINH

MarnuTtHOE 1oJie TPOBOJHUKA C TOKOM.
OnbiT OpcTena. Bzaumoenicteue
MIPOBOJIHUKOB C TOKOM

JlabopaTtopHast pabora «3yuenue
MAarauMTHOIO IT0JIAA KaTylIKU C TOKOM»

JleiicTBre MarHUTHOTO MOJISL HA IPOBOJIHUK C
tokoM. Cuiia Amniepa. JlaboparopHas pabota
«MccnenoBanue AeMCTBUSI TOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

JlelicTBMEe MarHUTHOTO IIOJIS Ha
JBIKYIIYIOCS 3apsKeHHYI0 yactuily. Cuia
Jlopenmna. Pabora cunsl Jlopenia

OnekTpoMarHuTHas MHIyKLus. [ToTok
BEKTOpa MarHUTHOM MHAYKIuuU. DC
UHAYKIUH. 3aKOH 3JIeKTPOMarHUTHON
unaykun Papazaes

JlaGopaTtopHas pabota «HcciaenoBanue
SIBJICHUS JIEKTPOMArHUTHON MHIYKIIAN

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUH.

OJIC caMOMHAYKIUHA. DHEPTUS MAarHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

JlaTa
IIpakTn4yeckue
U3yYeCHUS
padoThI
1
1
1

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9acO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c9df4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cal50

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



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
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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11

12

13

14

15

16

17

I10JIC

TexHuyeckue ycTpoicTBa U UX IPUMEHEHUE:

IMOCTOSAHHBIC MAarHuThbl, SJICKTPOMAarHuThl,
OJICKTPOABUTIATCIIb, YCKOPHUTCIIU
9JICMCHTAPHBIX YaCTUL], MHAYKIITUOHHAA IICYb

O6o06maromuii ypok «MarHuTHoOeE ToJIe.
DNIEeKTPOMAarHUTHAS WHYKIIHS»

KonTponbhas pabota mo reme «MarHuTHoe
noJie. DIIEKTPOMarHUTHAsI MHIYKITUS)

CBoOoIHBIE MEXaHMYECKHE KOJIeOaHusl.
["apmonunueckue kosnebanus. Y paBHEHUE
rapMoHHuYecKkux konebanuit. [IpeBpaimienne
SHEPTUu

JlaboparopHas pabota «MccrnenoBanue
3aBHCHMOCTH MEepHO/ia MAIIbIX KojeOaHu
rpy3a Ha HUTH OT JJIUHBI HUTH U MacCChI
rpy3a»

Koneb6arenbHblit kKoHTYp. CBOOOIHBIE

SJICKTPOMArHuTHBIC KoJieOaHHS B HACAJIbHOM

K0JIe0aTEIbHOM KOHTYpE. AHAIOTHS MEXKIY
MCXaHNUYCCKUMHU U SHGKTPOMEIFHI/ITHI)IMI/I
KoJIEOaHUAMU

®opmyna ToMcoHa. 3aKOH COXpaHEHHs

SHEPrUH B HJICATHHOM KOJIeOaTeTbHOM
KOHTYpE

[IpencraBienue o 3aTyxaronux KoueOaHUIX.

BBIHY)K,Z[CHHBIC MEXaHUYECKHE KOJIcOaHus.
Pesonanc. BBIHY)KI[CHHLIC
SJICKTPOMArHuTHBIC KoJieOaHMs

[TepemenHbIi TOK. CHHYCOUIATBHBIN
MePEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

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

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



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

19

20

21

22

23

24

25

26

27

28

TOKa. AMIUIUTYJHOE U AEUCTBYIOLIEE
3HAYCHHUEC CUJIbI TOKA U HAIIPSAKCHUA
Tpancdopmarop. [IponsBoacTso, nepenaya u
notpelieHue 3IEKTPUUECKON SHEprun

Y CTpOHCTBO U IPAKTUUECKOE IIPUMEHEHUE
3JIEKTPUUECKOr0 3BOHKA, FeHepaTopa
IEPEMEHHOT0 TOKa, JTMHUH JIeKTporepenad

DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE
aneKkTpo3Hepruu. KynbTypa ucnosnab3oBaHus
AJIEKTPO3HEPIUU B TOBCEIHEBHOM KU3HU

MexaHWYeCcKHe BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuon. Ckopoctb
pactpoCcTpaHeHUs U JITTHHA BOJTHBIL.
[TomiepevHbIie 1 MPOJIOJILHBIC BOJTHBI

3Byk. CKOpoCTh 3ByKa. [ pOMKOCTH 3BYyKa.
BricoTta Tona. TeMOp 3Byka

SJICKTpOMaFHI/ITHI)Ie BOJIHBI, UX CBOICTBA U
CKOPOCTh. IIkama OJICKTPOMATrHUTHBIX BOJIH

[TpuHIMIIBI pAANOCBA3U U TEJICBUICHUS.
PazButue cpencts cBs3u. Pagnonokamus

Kontponbnas padora «KonebaHusi 1 BOJIHBID»

[IpssMonMHEITHOE pacCIpOCTPAaHEHNE CBETA B
OAHOPOIHOM cpee. TodyeuHblid HCTOUHUK
cBera. JIyu cBera

OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS
cgeta. [locTtpoenne n300paxkeHnit B TIIOCKOM
3epKajie

IIpenomnenue cera. [lonHoe BHyTpEHHEE
oTpaxkeHue. IIpenenbHbIi yroi moiaHoro
BHYTPEHHETO OTPaKEHUs

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

bubmuorexa [JOK
https://m.edsoo.ru/ffOcc6f8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd7f6



https://m.edsoo.ru/ff0cc324
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
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30

31

32

33

34

35

36

37

38

39

40

41

JlaGopatopHas pabora «3mepenue
II0Ka3aTess IPEJIOMIICHHS CTEKIIa

JIunzel. [TocTpoenne n300pakeHuit B JIMH3E.
dopmylia TOHKOH JIMH3bI. Y BEJIMYCHUE
JIUH3BI

JlaboparopHuas pabota «lccrnenoBanue
CBOMCTB M300paKECHUH B JIMH3AX)

Hucnepcus ceera. CIOXHBIH cocTaB 6€10ro
csera. l[Ber. JlaboparopHas pabota
«HabnroneHne qucTiepcuu CBETa

Wutepdepenmus cera. Audpaxus cera.
JudpaxuuonHas pemérka

HOHepeqHOCTB CBCTOBBIX BOJIH.
HOJ'ISIpI/BaI_II/IH CBCTa

OnTuyeckue npudOpsI U yCTpoicTBa U
yCIIOBUS UX 0€30MacHOTr0 MPUMEHEHUs

I'paHHLIBI TPUMEHUMOCTH KIIACCUYECKOMN
MexaHukH. [locTynarel cnenuanbHON TEOPUU
OTHOCHUTEIIBHOCTH

OTHOCHTEIBHOCTH OJJHOBPEMEHHOCTH.
3aMeUIeHHE BPEMEHH U COKPAILLIEHUE ITTUHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
gacTtubl. CBA3b MAcChl C SHEPTUEHN U
UMITYJIbCOM. DHEPTHUS TOKOS

Kontponbnas padota «Ontuka. OCHOBBI
CIIEMAJIbHON TEOPUU OTHOCHUTEIIBHOCTH
®oronsl. Popmyna [Inanka. JHeprus u
UMITYJIbC (OTOHA

OTkpeiTHE U HccnenoBanue Gportorddexra.
Omnpitel A. I'. CroneroBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcfad42

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfc68

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf6f0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfel6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0cd67a
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
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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47
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49
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52

3akoHsb! potodddexra. YpaBHeHHE
Oiiamreitna s Goroaddexra. «Kpacunas
rpanuna» Gorosrddexra

JaBnenue cBera. OnbiTel [1. H. JIeOGenena.
XUMHYECKOe IeHUCTBUE CBETA

TexHUYecKue yCTPONUCTBA U MPAKTUYECKOE
npuMeHeHue: GoTorneMeHT, GoToAaTIUK,
coJIHE4Has OaTapes, CBETOUO/T

Perenne 3agaud o reme «JIeMEHTHI
KBAHTOBOU OIITUKN)

Mogenb atoma Tomcona. ONbITHI
Pesepdopnra mo paccessHHIO 0-9aCTHIL.
[InmanerapHas Mogenb aroMa

IToctynatel bopa

W3nydyenue u nornoiieHue GoToHOB MpH
IEPExXo0/ie aTOMa C OJHOTO YPOBHS SHEPIHH
Ha Apyrou. Bunsl cnektpos

BoaHoBbIe cBOMCTBaA YacTHll. BoaHEI ¢
bpoiinsa. KopryckynsspHO-BOJHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE
W3JIy4YEHHE

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI

Pesepdopaa o onpenenenuro cocrasa
PaMnOaKTUBHOTO U3ITyUCHHUS

CsaoiicTBa anbda-, 6era-, raMMa-u3ITydeHHUs.

Brusgaue pPaaArnOaKTUBHOCTHU Ha KUBBIC
OpTraHHU3MBbI

OTkpeITHE TPOTOHA U HeWTpoHa. 30TOMEI.

Anbda-pacnian. INeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacman. ["amma-

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0302

bubmuorexa [JOK
https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

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



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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U3JIy4CHUE

OHeprusi CBS3U HYKJIOHOB B sijipe. SlepHble
peakuuu. SAnepubiit peaktop. [Ipobaemsr,
MEPCIEKTUBBI, SKOJIOTUYECKNE ACIIEKThI
AIEPHOMN SHEPreTUKH

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PEruCTpaluy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cron «PyHaameHTanbHbIe
B3auMoiecTBUsA. EAMHCTBO usnueckoii
KapTUHBI MUPa»

Bun 3Bé3nHoro Heb6a. Co3Be3aus, sipKue
3BE3/1bl, IJIAHETHI, UX BUAUMOE JIBIKEHUE.
ComHeyHast cucreMa

Connue. Conneuynas akTUBHOCTb. McTounmK
sHeprun CoJHIa U 3BE3]

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/1bI [NIABHOW MOCIIEI0BATEIBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
IIPEJICTaBICHUSI O TIPOUCXOXKICHUU U
sBosronny CosHIa U 3BE3]1

Muneunsiii [Iyte — Hama ['anakTuxa.
[Tonoxenue n auxenue ConHia B
I"amaktuke. ['anmakTuky. YEpHbIe IbIPHI B
Apax TralakTUK

Bcenennas. Pa3beranue ranaktuk. Teopus
Bbonbioro B3psiBa. PennkToBoe U3inydeHue.
Meraranaktuka

Hepemiennsie npo6iaemMbl aCTpOHOMUU

KoHnTtponbHas pabota «J1€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

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

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



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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63

64

65

66

67

68

Ob6o6maromuit ypok. Pois pusuku n
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTMYECKOM, COITMAIILHON M DTHUECKOM
cdepax AesITENbHOCTU YelIOBEKa

O6o6maromuii ypok. Pois u Mmecto pusuku
Y aCTPOHOMUU B COBPEMEHHOHN HAyYHOUI
KapTHUHE MHUpa

O6o06matromuii ypok. Pons puzndeckoit
TEOpHH B (HOPMUPOBAHUU NPEICTABICHUN O
¢bu3nyecKoil kKapTuHe MUpa

O6o6maromuii ypok. Mecro pusuueckoit
KapTHHBI MUpPa B 00ILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABIECHUN O
pupoze

Pe3epBHblil ypok. MarautHoe mnoJe.
DNEKTPOMAarHuTHas NHIAYKIHS

PesepBubriit ypok. Ontuka. OCHOBBI
CHEeIMaJIbHOM T€OpUH OTHOCUTEIBHOCTH
Pezepnsliiit ypok. KBanroBas ¢usuka.
OJeMEeHTBl aCTPOHOMHUU M aCTPOPU3UKU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

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



https://m.edsoo.ru/ff0d1784







