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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no Qusuke 0a30BOro YpoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOKEHHUN W TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mpeacTtaBieHHbXx B OI'OC
COO, a Ttakxke c yuy€roM deaepanbHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLETILIUM TpenojiaBaHust yuyeoHoro npeamera «Dusnka» B 00pa3zoBaTeIbHBIX
OpraHMu3alusIX Poccuiickoiu denepaunu, PEeATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3AlUUA MEXKIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMHU Y4YeOHbIMH TMpeaMeramu. B Hel
OTPENEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUs: (DU3UKU HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, TUIAHUPYEMBIE PE3YNIbTAThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUSs;

e cozepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm 00ydeHusl.

dusuka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEMH,
busnueckoir reorpadueir u actpoHommei. Vcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCA, TOJIYYEHHSI HOBBIX MaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢u3MK BHOCHUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpa oOydaromuxcs, B (GOPMUPOBAHME YMEHUW MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS MPHU BHINOJIHEHUU UMU YY€OHBIX UCCIIEOBaHUMN.

B ocHoBy kypca ¢u3uku s YpOBHSI CpelHEro oOmiero oOpa3zoBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (Qu3MKU
0o0bequHEH BOKpYr ¢u3snueckux Teopuil. Benymmm B Kypce sBusieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKHUMH MPOOIEMaAMH.

Hoes  npuxnaonoti uanpasnennocmu. Kypc ¢dusukm  mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKHUX M TEXHOJOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcss MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHus, TOCBAMIEHHBIX JKOJIOTHUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXIEHUs
npo0sIeM palMOHAIBLHOTO MPUPOIOIIOIb30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHHs SBISAIOTCA (Pu3mueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKType MOCTpPOeHUs (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, JUIsl ONUCAaHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCETO 3a CUET OpPraHU3alud IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOMIUH CHUCOK YUYEHUUYECKHUX
OpakTHUECKUX padoT. BrlaeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JJIi KOHTPOJIEI U OIEHKHM, OCYIIECTBISICTCS  YYaCTHUKAMHU
00pa3oBaTeNbHOr0 Ipollecca MCXOAs U3 OCOOCHHOCTEH IUIAHMPOBAHUA U
ocHalieHus: kabuHera ¢usuku. Ilpu 3TOoM obecneuynBaeTcss OBJAJICHUE
0o0y4JalomuMUCs YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUs, MCCIEIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OINBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aaad. [Ipy »TOM Mg pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SIBHO
3aJJaHHON (PU3NUECKON MOJEIBIO, MO3BOJISIOIINE IPUMEHITh N3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO paszeia Kypca, TaK U HWHTETpUPYS 3HAHUS U3
pa3HbIX pasnesnoB. il KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MPOTEeKaHUA (U3NYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MONENIHM MIJI CHTyallld MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIedYeHHI0 ydeOHOTo Tpoiecca 0a30BBIA YPOBEHb Kypca
(Gbu3KMKN Ha YPOBHE CpelHero 001ero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
peIMETHOT0 KaOuHeTa (M3WKH WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IIPEIMETOB E€CTECTBEHHO-HAYYHOTO IWKJIa. B kabunHere (pu3MKu TOMKHO OBITH
HE0OXoaMMoOe J1abopaTopHOe OOOpYAOBaHUE ISl BBITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUCHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
00opyI0BaHUeE.

JlemMoHCcTpanoHHOE  000pynoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAaIMil aiis
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUW M  TPOIECCOB, OMIUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHCHHIA.

JlabopatopHoe 00OpymOBaHHWE [JISI YYEHWYECKUX NPAKTHUECKUX pPaboT
dopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECTeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IH(PPOBHIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHH.

OCHOBHBIMU LENSIMU U3y4eHHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIFOTCS:

e (opMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (popMHpOBaHHE
UCCJIEIOBATENILCKOIO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOEHHS MaTepuu M PyHIaAMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHHA OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
duznyecKuX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupOBaHHE MPEACTABICHUN O ponu (U3UKK AJI PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ene 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKH Ha YPOBHE CPEHETO 00IIero 0opa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBl  3HaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (DUM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHUSL
MMPAKTUYECKUX PEIICHUMN B MOBCEIHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7ad4 C $BHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3nanue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3nYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpPETalud HH(pOpMAaIHH,
oTpezieNieHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTaTta;

e CO3JaHUE YCJIOBUH JUIS PA3BUTHsS YMEHUU MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOM J1€ATEbHOCTH.

Ha wusyuenune ¢usuku (06a30BbI ypOBEHB) HA YPOBHE CpPEIHEro OOIIEero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JEJIaeT BBIOOP
npoBeneHusl J1ab0opaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIHUXCA.



COJEPXKXAHUME OBYUYEHUA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLECCE ITO3HAHUS IIPUPOABI.
OKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoresbl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpyuHIMIT COOTBETCTBUS.

Ponp u mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOpPOCTh) M
YCKOPEHUE MATEPUATBHOW TOYKH, UX HPOEKIMM HA OCHU CUCTEMBbI KOOPJHMHAT.
ClioxeHue nepemMenieHuil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MNpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUs, NYyTH H© NEPEMEIICHUS
MAaTE€PUAJIbHON TOUYKU OT BPEMEHH.

CBoOonHoe najieHue. Y CKopeHre CBOOOHOTO MaIeHu.

KpuBonuHeitHoe  aBmkeHue. JIBUKEHME  MaTepuajlbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHENHAs
ckopocTs. [lepuon u yactora oOpamienus. LieHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETD,
JBH>)KCHUE CHAPSIOB, LIEIHbIE U PEMEHHBIE MEPEIavn.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPaKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBanne IBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTy pu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, 1abopamopuvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLICHHST MEXAY NYTSIMHU, NPOMJAECHHBIMHA TEJIOM 3a
IIOCJIEAOBATENBHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPH PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue aBuKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuaomn  otHocutensHOCTHM  [anmunes.  Ilepeeii  3akoH  HeroToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Herotona
JUISl MaTepUAIIbHOM TOYKHU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (1mokosi, ckosibxxeHusi, kauenus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJbXKEHUs U cuiia TpeHus nokos. KoagdunueHT tpenus.
Cuna conpoTUBIEHUS IPU IBH)KEHHUH TeJla B )KUIKOCTH WJIU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauleHusa. [lmewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: IOIIIUIIHUKM,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIbI YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAUEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpanenus 6 MexanHuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUATIbHBIX TOYEK.
NMnynbe cuibl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE ABUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIEL.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yIOpyro
nedopmupoBaHHoi  npyxkuHbl.  [loTeHuuManpHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmumanpHple W HENMOTCHNHAIbHBIE  cuibl.  CBs3b  paboOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXAHUYECKOM HSHEPrHuu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOMED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

W3ydyenne aOCOIIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgekyasipuast QU3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBumxenue. duddysus. Xapakrep OBMKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoJenu CTPOEHUs Ta30B, XUIAKOCTEW U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpEIHEN KHWHETHYECKOM SHEPIUMM TEIUIOBOrO JBWXKEHUS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH /JlanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnbIThl 10 TU(PPY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onsita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nuIrocTpupyronias mpupoay JaBJICHHS T'a3a Ha CTEHKU COCyaa.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
U30IIPOLECCHI.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, IABJICHUS U TEMIEPATYPbl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandectBo Teminotel U padota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3JIy4eHUE. Y IeJibHasi TEMIOEMKOCTh BEIllECTBA.
KonnuecTBo TEMIOTH NpH TEIIONepeaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHUKHM K H3oIpolieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akon TepmoauHamMuki. HeoOpaTMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamuHax. KoadduimeHT monae3Horo
nevctBus TemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpruy Tena MpU COBEPIICHUH pPaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTypbl) Tela IpH TeIuionepeaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopaenu napoBoil TypOUHBI, JBUTATENS] BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenne u kurenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JABICHUS.

TBépnoe Teno. Kpucramnmnueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctambel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayu3aius. Y AelibHas TerioTa miaBieHus. CyOaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPUasoOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune npu noHW>KEHHOM J1aBIEHUMU.

CrniocoObl U3MepeHUs BIAXKHOCTH.

HaGmronenue HarpeBanusi v IIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpuCTaIoB.

Yuenuueckui sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuxa
DnekTpu3aius Teia. JNeKTpudeckud 3apsia. [IBa Buaa 3IEeKTpUYECKHX
3apsnioB. [IpOBOJHUKH, MUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onektpuyeckoe nosne. Hanpssk€HHOCTh  AnekTpuueckoro mosid. [lpuHnun



CYNEPIO3HULNH INEKTPUUECKUX MOJIeH. JIMHUKM HAnpsKEHHOCTU 3JIEKTPUYECKOTO
HOJISL.

Pabora cun  oamekrpoctatmueckoro  mousisa.  [lorennman.  PasHocThb
NOTEHUHUAIOB. [IpOBOOHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jusnextpruyeckasi NPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue yCTpoHCTBa M TNPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTpOCTaTHUUECKasi 3allUTa, 3a3eMJICHHE JJIEKTPONpHUOOpPOB,
KOH/JIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPYHHBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM I1OJIE.

DnexTpocTaTHyecKas 3aIuTa.

JIMBIIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHne 2neKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmosannwtii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEILIECTBA.
[TocnenoBaTenpHOE, NapaIeNIbHOE, CMEIIAHHOE COEITMHEHUE TIPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
IIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUjia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 171 OJTHOM (3aMKHYTOM) 3yiekTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMepaTypbl. CBEPXITPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobcTBeHHas U [pUMECHas IPOBOJIMMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoia. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHbBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PpEOCTaT, MCTOYHUKH TOKa, OJJIEKTPOHArpeBaTelbHblE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TaIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAH TOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cwibl. KOpoTKoe 3ambIKaHue
raJIbBAHUYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yyeHnue cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBJIICHUS.

Habmronenue snexTpoiamsa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHsa B 10 kjacce ocCyIIeCTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MAaTE€MaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (DakT, rumoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napaboia, runepoosa, ux rpaguKd U CBONCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysus, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJIBI TEIUIONEpPEAayuH, TEIIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLIAALIMS,
rajbBaHUKA.

l'eoepaghus: BAaXKHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHHUEM MEXAaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCHOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYIHE), IBUTaTelb BHYTPEHHEIrO
Cropanusi, naposas TypOuHa, OBITOBOM XOJNOAWIBHUK, KOHAULIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMAaTEpHUalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpHUOOpPOB,
KCEPOKC, CTPYWHBIN PUHTED, AIEKTPOHArpeBaTEIbHbIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUSA

[locTosiHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bektop MarnuTtHOM wuHAyKIMM. [IpuHmmMn cynepnosuunu
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIWU. KapTuHa JMHUN MarHUTHOU
WHIYKIWH TOJISI IOCTOSSHHBIX MArHUTOB.

MaruutHOE€ 1OJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPsSIMOTO NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaACTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pa6ora cunbl Jlopenua.

SIBneHne AneKTpoMarHuTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBIXKYIAsi Cujda HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexkrpuueckoe 1mone. OIJEKTPOIBHXKYILAs CUJla HHAYKIUUA B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIYKLMH. OJEKTPOJBMXKYIIAsd CHUia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MyYKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIUY MAarHATHOTO TTOJIS.

BzaumMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cumel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOW UHIYKIIAH.

[TpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUIJIBI MHAYKIIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHwle pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTA HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHWUS.
["apmonnyeckue konedanus. [lepuoa, yacrtora, amrmummryga u (aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHWYeCKUMU U
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJ€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aTyxaronmx KoyieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHykIeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CUHYCOHMJAJIbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya u NOTpPeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOSHEPTIUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUM JIEKTPOIepeiay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJeOATEIbHONW CHUCTEMBbI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



HalGmronenue 3aryxaromnmx KojieOaHui.

HccnenoBaHue cBOWCTB BIHYXKICHHBIX KOJIeOaHUH.

Ha6nronenue pe3onanca.

CBOOOJHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuuorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HANpPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH U KOHAECHCATOPA.

Mopaeinb TuHUYN IIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAacchl rpy3a.

HccnenoBanue INEpEMEHHOrO0 TOKa B LENM W3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u In1eKmMpoMaZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YyClOBHsS pacnpoctpaHeHus. llepuon. Ckopoctb
pacnpocTpaHeHusT W JUyIMHA BOJIHBL. [lomepedHble W MPOJIOJBbHBIE BOJHBI.
WnTepdepenius u qudpakiuus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TeMOp 3ByKa.

DONEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHHE, MPEIOMIIEHHUE, MOJSIpU3alus, Auppakuus,
uHTepdepenius. CKOpoCcTb dJEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBuacHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOJOJIbHBIX BOJH.

KoneOmnromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiiuy MEXaHUIECKUX BOJTH.

3BYKOBOH pPE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOMN KoJieOaHU.



HccnenoBanne  CBOMCTB — DJEKTPOMArHUTHBIX — BOJIH: OTpaXkCHHUe,
pesoMIIeHUE, MOSIpU3alus, AUPPaKIys, UHTEpPepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacIpOCTpaHEHUE CBETa B
OJIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CroxxHbIil cocTaB O6enoro cBera. LBer.

Cobuparonie u pacceuBarommue JuH3bl. Tonkas mmH3a. DokycHoe
paccTosTHUE W ONTHUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3zoOpaxeHuid B
coOMparoIMX U pacceuBaOIIMX JinH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHHE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUYECKONU ONITUKH.

BonnoBass ontmka. HWHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M MPAKTUYECKOE NPUMEHEHUE: OYKH, JIyIa,
¢doToanmapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKON, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMONIMHEHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M TNPEIOMIICHUE CBETA.
OnTuueckue mpruOOpPHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.

Mogaenn MUKpOCKOMa, TEIECKOIA.

HaGmronenune natepdepeHnn crera.

Ha6monenue nudpaxium cBera.

Hab6mronenue nucnepcun cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi



W3mepenne nokasaress NpesioMIIEHNs CTEKJIA.
HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.
Hab6mronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crielIHAJIBHON TEOPHMH OTHOCUTEIbHOCTH

['panuupl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIELIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus 1 UMILYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMITYJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onbitet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue OiuiHiTeiHa 1 doTodddexra. «KpacHas rpanuiia»
dbortorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYMK, CoJIHEUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOU MJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

Ceeroauog.

Comnneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Inanerapnas moxpens aroma. Ilocrynmatel bopa. M3nydenune u morsomieHue
(GOTOHOB MpU Mepexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIrUH aTOMA BOJIOPOJA.

BonnoBbie cBoiicTBa yactuu. Bonnsl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
Ty alu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi
HabGmronenue nmuaeityaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3ITydCHHUS.
Bnusinve paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OTkpbITHE TIpOTOHA W HeWTpoHa. HykioHnHas monenb snpa I'eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.
Anbda-pacniaa. OJEKTPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.
DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccer sapa.
Snepnpie peakuuu. /leneHne u CUHTES SA€ED.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTEeTUKU. DKOJOTMUYECKUE ACTIEKTHI SEPHON YIHEPTETUKHU.
OnemeHTapHble YaCcTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIE B3auMOoieicTBUs. EMUHCTBO (pn3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siiepHblil peakTop, aToMHasi bom0a.
Llemoncmpayuu
CU€TUMK MOHU3HUPYIOIINX YACTULI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKkiagHOEe 1 MUPOBO33PEHUECKOE 3HAUYECHUE
ACTPOHOMMUH.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKHe 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTuBHOCTb. McTtounuk sHeprum CoyiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOW IOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE3] TJIABHOW MOCJEA0BATENLHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOonuU CoJiHIA U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunsiii [lyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJyiHLIA B
lNanaktuke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AIpAX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sA CEBEpHOro MOJyIIapHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon Jlynsl, muranet, Mieunoro I1ytu.

O0o0marmniee NOBTOpeHUe

Ponp ¢usmku u acTpoHOMHUM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M dTUYECKOH cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKU
Y aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOU KapTHHE MUpPa, pojib (GU3NYECKON Teopuu
B (GOpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpA, MECTO
bu3MYecKO KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJIEHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCH KOOPIAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIE DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeeseHre MIONIaaAH MITOCKUX GUryp U 00bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKUBOW Mpupojne, KosnebaTenbHbIC
JBUKEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHau3.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)kKd MArHUTHBIX — PYII,
(doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEICKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DBIIEKTpOIEpenad, T€HEepaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEICBU30D,
anteHHa, tenedoH, CBY-meub, MpPOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHeuHas OaTapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOTO Tpenmera «®Du3nWka» Ha YPOBHE CpPEIHEr0 OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIIETYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarlIMUXCid PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWM, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE pEealM3allii OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEUYECKUX TI'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJIECICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTbh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJIa B TOCTPOSHUE YCTOWYUBOTO Oy TyIIIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUCyIIero (pu3nyeckoil HayKe;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNIbHON esATEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYpBl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJOTMYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUI B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOUIMXCS 3HaHUH 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAY4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHUsd  (QU3MKUH  OCYLIECTBJIATh  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalv3a HUMEIOIIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUM IESITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBUSIX  PEaJbHOTO,
BUPTYAJIILHOTO 1 KOMOMHUPOBAaHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIaJICTh HAYYHOH TEPMHUHOJIOTHMEH, KJIIOUYEBBIMU IOHATHUSAMHU U METOIAAMHU
(bu3nYeCcKo HAYKH;



BJIa/I€Th HABBIKAMHU Y4eOHO-MCCIEI0BATENbCKON U MPOEKTHOM JESTEIbHOCTH
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUYECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B TIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPeoOpPa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCIIE MIPH CO3JaHUH YUeOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM aKTyaJM3MPOBaTh 3ajaauvy,
BBIJIBUTATh TUIOTE3y €€ pPEeLIeHHs, HAaXOAMTb ApryMEHTHhI AJS JOKa3aTebCTBA
CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ PpEUICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTb U (OpMynupoBaTh COOCTBEHHBIE 3aJaud B 00pazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb TEPEHOCUTh 3HAaHUA MO (PU3MKE B MPAKTUYECKYIO O0OIacTh
KHU3HEIeATEIIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTb OPUTHHAIBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIaJIeTh HABBIKAMU TOJY4YeHUs HMHPOpPMauu (GU3MUECKOro COAepkKaHUS U3
UCTOYHUKOB PpAa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYILECTBIIATh IOUCK, aHaJH3,
CHUCTEeMATHU3alMI0 W HHTEPIpEeTalio HHOOPMALUK PA3TUYHBIX BUAOB U (opM
IpEICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIn;

UCTOJNb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX U  KOMMYHHKAIMOHHBIX
TEXHOJOTHI B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amady  C CcoOMofeHHEeM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBbIX W  JITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEP)KAaHUS B PA3IMYHBIX Qopmarax ¢
yu€TOM HazHayeHHs] THPOPMAIIUHU U LIEJICBONU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHHKATHBHBIE YHHBePCcAJIbHbIE YieOHbI€ 1eiiCTBHUS:
OCYIIECTBIISTH 00IIEHNEe HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMAT4YaTh
KOH(JIMKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIB30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboTHI;

BBIOMpATh TEMATHKYy W METOJbl COBMECTHBIX NEHCTBHH C Y4ETOM O0OIINX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WIeHA KOJUICKTUBA;

NpUHUMATh TIIM  COBMECTHOM  JIEATETHLHOCTH, OpPraHW30BBIBATh U
KOOPAMHHUPOBATh JNEHUCTBUSA MO €€ JOCTHKCHHWIO: COCTaBIATh IUIAH JCHCTBHIA,
pachpenensaTh poiad C y4ETOM MHEHUH YYacTHUKOB, OOCYXJAaTh pPe3yJIbTaThl
COBMECTHOU paboTHI;

OIICHMBATh KAadeCTBO CBOETO BKJIQJa M KaXJAOTO YYaCTHHMKA KOMAaHIbI B
001uMii pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeqjaraT HOBBIE TIPOCKTHI, OIEHWBATh HJEH C TMO3WUIMH HOBHU3HEI,
OPUTHHAIILHOCTHU, IPAKTHUECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUSX, IPOSIBIISATH TBOPUECTBO M BOOOPaKEHHE, OBITh HHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NelCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITH MO3HABATENIbHYIO JESTEIBHOCTh B 00JIacCTH
(U3MKM M aCTPOHOMMHM, BBIABIATH NPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PacdYETHBIX M KadeCTBEHHBIX
3aj]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NMPEATNIOYTEHU;

JienaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBaThH €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIILIATE CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEJbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHUI;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalluH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIbHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIW3€ pPe3yJbTaToOB
NEeSATeTLHOCTH,

pHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHUST TMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPAMMBEI
no ¢u3MKe IS YPOBHS CpEAHEro oOmero ooOpa3oBaHMs Yy OOydarONIuxcs
COBEpUICHCTBYETCS YMOLIMOHAIIbHBIH WHTEJUICKT, MIPEAOJIararo i
c(OpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIIMOHAIBHON cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEryJIMpOBaHMs, BKIIIOYAIOLIEIO CAaMOKOHTPOJIb, YMEHHE MPHUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TOBEIEHHE, CIOCOOHOCTh aJaNTUPOBATHCS K
YMOIIMOHATBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHE K TOCTIDKEHUIO eI U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE EHCTBOBATh HWCXOJSI M3 CBOUX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COITMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peInaTh KOHPIUKTHI.

INPE/IMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpPUMEpax pojib U MeCTo (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOIIOTHO TBEPIOE TETIO,
WJICAIBHBIN Ia3, MOJAEIHM CTPOCHUS T'a30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NYECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEILIECTBA U



AIIEKTPOJMHAMUKHA:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TMAaJeHUE TeJ, IBUKEHHE IO OKPY>KHOCTH, HHEpPIIHS,
B3aumojeicTeue Ten, auddys3us, OPOyHOBCKOE JABMKEHHUE, CTPOSCHUE JKUIKOCTEH
U TBEPJIBIX TeN, U3MEHEHHE 00bEMaA TeI NPU HArpeBaHUU (OXJIAXAEHNUH ), TEINIOBOE
paBHOBECHE, UCIIApPEHUE, KOHJAEHCAlUs, IUIABJICHUE, KPUCTAIIM3alus, KUIICHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHNUE JABJICHUS Ta3a MPU €r0 HArpeBaHUH B 3aKPHITOM
cocyle, CBSI3b MEXKAYy T[apaMeTpaMd COCTOSIHMSI Tra3a B  H30IpoLeccax,
3JIEKTpU3aLUs TEN, B3aUMOJCICTBUE 3aps/10B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKUE BEJINYUHBIL:
KOOpAMHATa, MyTh, IMEpPEMEIIEHHEe, CKOpPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMIYJIbC TeNla, KWHEeTHYeCKas SHEPrus, MOTCHUHUAIbHAs SHEPTUs, MEXaHUYeCcKas
paboTa, MeXaHMYeCKas MOIIHOCTb, MpPHU OMNHCAHUM TPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EIUHUIIB,
HaXoAUTh (DOPMYJIbI, CBS3BIBAIOIIME JAAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTHUMHU
BEJIMYMHAMU;

OMKCHIBATh HM3yYEHHBIC TEIUIOBbIE CBOWCTBA TENl U TEIJIOBBIE SIBICHHUS,
UCTHIONB3Ysl (M3MUECKHE BEIWYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KMHETUYECKasi dHEPrusi XaOTMUECKOIO JIBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KOA(P(GUIIMEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOIO JBHUTaTeNsl; MpH OMHCAHUU
NPaBWJIBHO TPAKTOBATh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIWYHMH, HX
0003HAaYeHUsI W €IMHULbI, HAXOAUTh (HOPMYJbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BEIMUUHY C APYTUMHU BEJIMUYHUHAM;

OINMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
3IIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD TOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHIHAJIOB;
OpU ONHUCAHUM MPABWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHHY C IPYTUMH BEINYNHAMM,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (hU3HUecKHe
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHMYECKOM OHHEPruM, 3aKOH COXpPaHEHMsl HMILyJbCa,
OPUHLIMIT CYNEPHO3ULUN CWJI, HNPUHLHUII PABHOIpPAaBUS WHEPLHUAIbHBIX CHCTEM
oTCcuéTa, MOJIEKYJSIPHO-KUHETHUECKYI0 TEOPHI0 CTPOCHMSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON PHEPTUU TEIUIOBOTO JBHXKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMIlepaTypoM, MEpBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUs
AJIEKTPUYECKOro 3apsnaa, 3akoH KyrnoHa, npu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUILIBL,
o0yacT) IPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC€ MPHUHILMIBI JIEACTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBHUS UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
MIPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHUN, MPU 3TOM
dbopmynupoBath mpobOiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOrO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHUs W HCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEJIWYUHAMH  C
WCIIOJIb30BaHUEM TMPSAMBIX W3MEPEHUM, NPH 3TOM KOHCTPYUPOBATHh YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYUH B
BUJIE Ta0nuIl U TpaMKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEJOBAHMUS,

cobmro1aTh mpaBmiia 0€30MacHOTO TPY/a MPU MPOBEICHUN MCCIIEIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, YYeOHO-MCCIIEOBATEICKOH W MPOCKTHOU
JEATEIbHOCTH C MCMIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1IAOOPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIEeNblo,
UCTIONB3YS (hH3HUECKHEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINM3a YCJIOBHS 3a7auu
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUUYUHBI U (HOPMYIIbI,
HEOoOXoAUMbIe i €€ pEelIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
busnuecKue BIEHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHMH  y4eOHbIX  3aJlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIONMYJSIPHON MHGOpPMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

MPUBOAUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOLECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW KU3HU
JU1s1 obecrieueHrss 6€30MacHOCTH MPU O0pallieHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, NJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH Cpele;



paGoTaThb B Tpynmne C BBHIMNOJHEHHEM pPAa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO paCHpenesaTh OO0S3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJeKBaTHO OLICHUBATH
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xonumy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHUPOBAHHUU
COBPEMEHHON Hay4yHOW KapTHHbI MUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU HU
TEXHOJIOIMM, B MPAKTUYECKON AEATEIbHOCTU JIIOJEH, LIEIOCTHOCTh U €IUHCTBO
(u3nUYEeCKOi KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIM JIEKTPUUECKUH 3apsAJ, JIyd CBETA, TOUEUHBIM UCTOYHUK CBETA, AIEpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJIE€JIb aTOMHOIO siipa MPH PEIIEHUU (PU3UUECKUX
3ajay;

pacro3HaBaTh (pU3NUECKHe SIBICHUS (IPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ACHCTBHs TOKa, B3aUMOJCHCTBHE
MarHuToB, DJJIGKTPOMAarHUTHas MHIYKUUS, JAEMCTBME MArHUTHOIO IIOJI1 Ha
IPOBOJAHUK C TOKOM M JBWXXYILUMKCS 3apsl, 3JIEKTPOMArHUTHBbIE KOJeOaHUA U
BOJIHBI, MPSIMOJIMHEIHOE pPacpOCTpaHEHHE CBETa, OTPaKEHUE, MPEIOMIICHHE,
uHTepdepenusa, audpakuus W TONSAPU3ALUs  CBETa, JTUCHEPCUS CBETa,
dbotoanekTpudeckuit 3ghext (hoTodrddexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEMYaToro CIeKTpa aToMa BOAOPOAA, €CTECTBEHHass M MCKYCCTBEHHas

PaauOaKTUBHOCTb;
ONKCHIBaTh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  JJIEKTPUYECKYIHD  NPOBOJUMOCTb  pPA3JIMYHBIX  Cpel) U

AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCMOJIb3Yysl (DU3NYECKUE BETUUYHHBIL:
AIIEKTPUUECKUI 3apsifi, CHJIa TOKa, AJIEKTPUUECKOE HANpsDKEHHE, AJIEKTPUUECKOe
COTIPOTUBIICHUE, PAa3HOCTh MOTEHIIMATIOB, JIEKTPOABMKYIAs CUja, paboTa TOKa,
WHJYKIUST MarHUTHOTO Mojisi, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO TMOJIeH, MEPUOJl M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpe, 3apsii U CHiIa TokKa B IIpolecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
OTNTHYECKasl CHWJIa JIMH3BI, TIPU OMHCAHWUHW TMPABWIBHO TPAKTOBATh (HU3UUECCKUN
CMBICJT HCTOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIMYMHY C JAPYTUMHU
BEJTMYMHAMU;

OMKCHIBaTh M3YyYCHHbIE KBAHTOBBIC SIBJICHUS U TIPOLECCHI, HCIOIb3Ys
bu3ndecKue BEIUMYHMHBI: CKOPOCTHh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TOJIypacmaaa, YHEPTHs CBSI3H
ATOMHBIX SI7IEp, TPU OINKMCAHUM TPABWIBHO TPAKTOBAaTh (PU3UUECKHA CMBICI
WCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUCHUS W EAWHUIIBI, YKa3bIBaTh (OPMYJIBI,
CBSA3BIBAIOIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJINYUHBI,

aHAM3UPOBATh (PU3MUYECKHE MPOIIECChI U SBIICHUS, UCIIONB3Yys (U3MUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIHFHOTO W MapauIeIbHOTO
COEIMHEHMs] TPOBOJHMKOB, 3akoH Jlxoyns—JleHna, 3akoH 3JIE€KTPOMarHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEMHOTO PaCIpOCTPAHEHHUsI CBETA, 3aKOHbBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHe JDWHIITeHHa i (oTodddekra,
3aKOH COXPAHCHHUS DHEPTUHU, 3aKOH COXPAHCHHUS HUMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHWsS MAacCOBOTO YHCIA, TOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTUYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, 00JaCTH)
IPUMEHUMOCTH;

OTIpEJIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI IPOBOTHUKA
C TOKOM, cuJibl Ammepa u cuibl JlopeHna;

CTPOUTH W ONHCHIBATh H300pAXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HWCCJICAOBAHUIO (PU3WYECKHUX SIBICHUN U
MIPOIIECCOB C HCITOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUN: TMPH 3ITOM
dbopmynupoBaTh mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOUpaTh YCTaHOBKY H3 MPEIJIOKEHHOr0 00O0pYyIOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE Y KOCBEHHBIE M3MEPEHUsT (M3UYECKUX BEIIUYWH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKH MOTPENIHOCTEN U3MEPEHMUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C UCIHOJIb30BAaHUEM
OPSMBIX HM3MEPEHUH: TMPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BHUAC TAOIUIl U
rpauKOB, AIaTh BHIBOBI IO Pe3yIbTaTaM UCCIIEIOBAHMS;

coOmro/1aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEIECHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNbIo,
UCIIOJB3Ysl (PU3UUECKUE 3aKOHBI M TPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUUYUHBI U (HOPMYIIbI,



HEoOXoIuMBbIE JUIsi €€ pelIeHUs], MPOBOIUTHh PACUYEThl M OLIEHUBATh PEATBHOCTD
MOJTYYCHHOTO 3HaUeHUS (PU3MUECKON BETMYUHBI;

pelaTh Ka4eCTBEHHBIE 33Ja4: BRICTPAUBATE JIOTHUECKU HETPOTUBOPEYHBYIO
IIEMOYKY pacCyXJIE€HHIl C OMopoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHNUS;

UCTIONB30BaTh ~ TpPU  pEIIEHWH  Y4eOHBIX  33aJa4  COBPEMEHHBIC
WH(QOPMAIIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPUPOBAHHSI, HHTEPIIPETAIIH
U TIpE/CTaBJICHUs y4eOHOM W HAYYHO-TIOMYJISIpHONW MH(pOpPMAIUY, TOTYYeHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMy0 HH()OPMAIHIO;

OOBSICHATh TMPHUHLMUIBI JEHCTBHS MAaIlUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBUS MX 0€30MaCHOTO MCIOJIb30BAHUS B MIOBCEIHEBHOM
KHU3HU,

NPUBOAUTH IPUMEPHI BKJIa/la POCCHUICKHUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHME IPOLIECCOB OKPYXAIOIIErO0 MHUpPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

UCTIOJIB30BaTh TEOPETHYECKHE 3HAHWS 1O (PU3WKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OO0pAILEHUH C MPUOOPaMH M TEXHUYECKHUMHU
YCTPONCTBaMH, JUII COXPAHEHUS 3JI0POBbS U COOJIOACHUS HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KalolIeH cpene;

paboTaTe B TpyINIe C BHIMOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBaTh pPabOTy TPYNIBl, PAlMOHAIBHO paclpeneisiTh OOS3aHHOCTH W
IUTAHUPOBATh JIE€ATEIBHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, a/JIeKBATHO OLIEHUBATH
BKJIaJ1 KaX/I0TO U3 YYaCTHUKOB I'PYIIbI B PEIICHHE pacCMaTpUBaeMon poOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne ni/m P Konrtpoabnbie  IIpakTnueckue (ubp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3nka ¥ METOJIbl HAYYHOTO TO3HAHUS 2 buommorexa HOK
’ A v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamuica 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHETUYECKOM 9 1 bubanorexa [HOK
’ TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOUHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubanorexa HOK

®Da3oBbIC MEPEXOIBI

https://m.edsoo.ru/7f41b{72




Hroro no pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 IICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 3NeKTpUYeCcKhil TOK. TOKH B bubmmoreka [JOK
4.2 12
pa3MUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro o pazneny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne ii/m P Konrpoabnbie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHOe noje. JIeKTpOMarHuTHast 1 ] 3 bubmmoreka [JOK
’ WHAYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4ecKHe U AIEKTPOMAarHUTHBIE 9 1 bubanorexa [HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
2 MexaHn4yecKkne U 3J1€KTPOMArHUTHBIE 5 | bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6nuoreka [JOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro o pasaeny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OcCHOBBI crielIUaIbLHOM TEOPUHI 4 ] bubmmoreka [JOK
’ OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMEHTLI KBAHTOBOM OIITUKH 6 ngg;;?:;igg}iﬂlcwc
4.2 Crpoenue atoma 4 bubmmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApPO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUH U aCTPOPHU3NKHI 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBGOBIIAIOIIIEE IOBTOPEHUE

6.1 Ob6o061matoiiee MOBTOPEHUE 4 ngg;;fg;gg% 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE

Ne Hdara uudgposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue

n/n Bcero u3yuyeHuss oOpa3oBaTeiibHbIE

padoThI padoTsbI
pecypchl
dusuka — Hayka o IPUPOJIE.
1 Hayunsie MeT(})’K bl HOfHaI.)HI/ISI 1 bubmorexa HOK
o 8 https://m.edsoo.ru/ff0c32e2

OKPY>KaloIlero MUpa
Poxw u mecTo pusuku B

) (hopMUPOBaHUHN COBPEMEHHOU | bubnnorexa HOK
HAay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU IEATEIbHOCTH JIIOAEH
MexaHndeckoe OBUKEHUE.

3 OTHOCHUTENBHOCTH MEXAHHUYECKOTO | bubmuorexa [JOK
nerxkeHus. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
yCKOpEeHUe

4 PaBHOMEpHOE NpsIMONIMHENHOE | bubmmoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEHHOE 1 bubnuoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majieHre. Y CKopeHue | bubmuorexa [JOK
CBOOOIHOTO ITaJCHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE 1BUXKEHUE.

7 JBrm>xeHne MaTepruaabHOM TOYKH I10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun oTHOCUTENBbHOCTH ["anumes. 1 bubmmoreka [JOK




NHepruanbHbIe CUCTEMBI OTCUETA.
[TepssIii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuia. [lpunnun

9 CyHepHo3uLuu cuil. Bropoii 3akoH bubmmorexa [OK
. https://m.edsoo.ru/ff0c3be8
HeroToHa 111 MaTepuaabHOM TOYKH

10 Tpertuii 3akon HerotoHa st bubnnorexa HOK
MaTepUAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TAroTeHus. Cumna

11 TsbkecTu. [lepBas kocMuyeckas bubmmorexa [JOK

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

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpeausa. Ko>dbdunment tpenus.

13 Cuna CEHpOTI/IBHeI?I/Iq:I npu I[BI/IS(GHI/II/I bubmmorexa LHOK

https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTH WJIH ra3e
[TocTynarensHoe U BpaliareiabHOE

14 JBIKEHHE a0COTIOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cuibl. [liedo cumel. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPLOIO TENA
Nmnynbc maTepuanbHOM TOYKH,

15 CUCTEMBI MaTEPUAIIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBHYKEHUE
Pabora 1 MOILITHOCTH CHUJIBL.

16 Kunernueckast sHeprust MmarepuaabHON bubmmoreka [JOK
Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKON YHEPTUH

17 IloTeHumanpHas SHEPTHUs. bu6mmoreka [IOK




[ToreHumanbHas 3HEPTUsl YIIPYTO
nedhopMUPOBAHHON TIPYKUHBI.
[TorenunanpHas Heprus Tena BOIN3U
MOBEPXHOCTH 3E€MJIU

https://m.edsoo.ru/ff0c461a

18

IloTeHuManbHbIE U HETIOTEHIIMAJIBHBIE
cuiibl. CBsA3b paboThI
HEMOTEHIUATbHBIX CUJI C U3MEHEHUEM
MEXaHUYEeCKOW IHEPTHUH CUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUYECKOMU
SHEPrUU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«MccnemoBanue cBsi3u pabOThI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PaCTKCHUS
PE3MHOBOT'O KIyTay

20

KonrponsHas pabora o Teme
«Kunematuka. JlnHamMuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aWMOJICVICTBHS YaCTHUL] BEILIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEU
U TBEPABIX TEI

23

Macca monekyn. KonuuectBo
Bemectra. [locTostHHas ABoraapo

24

TermnoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. [llkana temneparyp




Lenbcus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOcontoTHas TemIepaTypa Kak Mepa

26 CpelHEeW KUHETUYECKON SHEPTUN bubmmoreka [JOK
JIBUKEHUSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akon [lanpToHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabota

73 «HccnenoBanue 3aBUCUMOCTH MEXKIY
rnapamMeTpamMu COCTOSIHUS
Pa3peKEHHOTO ra3a»

29 M3onporiecchl B MeaqbHOM ra3e u ux bu6mmoreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBI U

30 crroco0nI €€ n3meHenns. KoanuectBo bubmuorexa [JOK
TEIIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHUsI OJJHOATOMHOIO UJI€aTbHOTO
rasa

31 Buael rerionepenaun bubmmnorera [IOK

https://m.edsoo.ru/ff0c5¢36
VYnenbHas TEMI0EMKOCTh BEILIECTBA.
32 KonnuecTBo TENI0THI NpU bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AnuabaTHbI nmpoiece

13 [IepBblil 3aKOH TEPMOAMHAMUKH U €TO bubmmoreka [JOK
MMPUMEHEHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs mpo1ieccoB B bubmmoreka [JOK




npupoje. Bropoit 3akoH
TE€PMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

[punuun nevictus u KIIJ{ TernoBoit

bu6mmoreka [IOK

35 MaIllMHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ
37 DKoorn4ecKre mpoodIeMbl
TETJIOHEPTETUKHI
18 O6o0maromuii ypok «MosexyspHas bubmuorexa [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHas paboTa mo teme
39 «MonexkymnsapHas ¢puszuka. OCHOBBI bubmmorexa [TOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
40 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubmmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS 1 OTHOCHUTEIbHAS
41 BJIQXKHOCTH BO31yXxa. HackIeHHBIM bubmorexa HOK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucraminyeckue u
4 amopdHbIe TeTa. AHU3OTPOIHS bubanorexa HOK
CBOICTB KpucTaJIOB. JKujakue https://m.edsoo.ru/ff0c65{0
Kkpuctajuibl. COBpeMEHHbIE MaTEPHAIIbI
[TnaBneHue u KpucTaUIM3aIUs.
43 VY enbHas TeniaoTa miaBJICHUs bubmorexa [TOK
A ’ https://m.edsoo.ru/ff0c6708
CyOmumariust
bu6nmuoreka [JOK
44 YpaBHEeHHE TEIJIOBOTO OalaHca
PABHCHHE TEI0BOT f https://m.edsoo.ru/ff0c6820
45 DnexTpu3anus Tel. DIEKTPUIECKUI bubmmoreka [JOK

3aps. JIBa BUA JIEKTPHUECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiI0B

[TpoBOIHMKH, TUDIEKTPUKH U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS bubmmnorera [IOK
YHpOBOA ' P https://m.edsoo.ru/ff0c6bec
ANEKTPUYIECKOTO 3apsaa
B3anmoneiicTBue 3apsaoB. 3aKOH
47 Kynona. TodeuHblIi 2iIeKTpruIeCKUM bubmmnorexa [IOK
y ’ p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsx€HHOCTB JIEKTPHYECKOTO
43 nosst. [IpuHnmn cynepno3unuu bubmmoreka [JOK
ANEKTPUUECKUX nojeH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabora cuit 31eKTpoCTaTHIECKOTO
49 noxad. ITorennuan. PasHocTh bubmorexa LIOK
’ ait. https://m.edsoo.ru/ff0c6f00
MMOTEHI[NAIOB
ITpoBOMHUKA U TUDIEKTPUKU B
50 anpeKT OCTaTUYECKOM HOIjIe bubmmnorera [IOK
p ' https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnekTpoéMKocTh. Konmencaro
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIOCKOTO
52 KOHJIEHCATOpa. DHEPIUA 3apKEHHOTO bubmmorexa [IOK
pa. P P https://m.edso0.ru/ff0c72c0
KOHJICHCATOpa
53 Jlaboparopnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMTT NEHCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOITMPOBATHLHOTO

ammapara, CTpyWHOT0 MPUHTEpa.
DJIEKTpOCTaTUYECKAs 3alIUTa.




3a3eMiIeHHE AIIEKTPONPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma J1st
ydacTka Lenu

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHKUKOB. JlaboparopHas paboTa
«3ydeHune cMEIIaHHOTO COCTMHCHUS
PE3HCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 115 OJTHOM (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenue DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUSI

0.5

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

59

DneKTpOHHAs! TPOBOAMMOCTH TBEPIBIX
METaJIOB. 3aBHCHUMOCTD
COTPOTHUBIICHUS METAJIJIOB OT
TeMieparypsl. CBEpXIIPOBOAUMOCTh

60

DJIIEKTPUYECKUI TOK B BAKyyMe.
CBOICTBA IEKTPOHHBIX MTYYKOB

61

[TonynpoBOAHUKH, UX COOCTBEHHAS
IIpUMeCHast MpoBoAUMOCTh. CBOMCTBA
p—n-nepexoza. [loaynpoBogHUKOBBIE
PUOOPHI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae




DJNEeKTPUUYECKUH TOK B pacTBOpax U

2 pacriaBax 3JIEKTPOIUTOB. | bubmmoreka [JOK
DJIEKTPOJIMTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEKTpUUECKHUM TOK B ra3ax.

63 CamocTosTeIbHbIN U 1 bubmuorexa [JOK
HECAMOCTOATENIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpudeckue npudopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE ] bubmmoreka [IOK
npuMmeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 Oo6o06maromuit ypok 1 bubanorexa HOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas paboTa mo teme

66 «Qnektpocraruka. [locTosTHHBIN 1 bubanorexa HOK
AJeKTpUYeCKUil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Pesepshblii ypok. KonTponbsHas | bubmmoreka [JOK
pabora o Teme "DeKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

OBILIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
(]
‘:;n Tema ypoxa Bcero Koutpoabupie  IMpakruyeckue il:;:eﬂlflﬂ :g[il;l;zz:fenbﬂme
padoTsI padoThbI pecypen
[TocTosTHHBIE MAarHUTHI M KX

| B3auMoOJIelcTBHE. MarHUTHOE II0JIE. 1 bu6mmoreka [IOK
Bektop MaruuTHON MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW UHIYKLIHHU
MarsuTtHOe 1oJ1e TPOBOTHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6nuoreka [JOK
BzaumopeiicTBre mMpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue | | bubmmoreka [JOK
MAarHUTHOTO TOJIA KATYIIIKA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleicTBuEe MarHUTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 | Bu6muotexa [JOK
«Uccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleicTBMEe MarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apSyKEHHYIO YaCTHILY. 1 Bubmuotexa [JOK
Cwta Jlopenma. PaGoTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHayKus. [lotok

6 BEKTOpa MarHUTHOM uHAYKIuu. 31C 1

MHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON




nHaykuuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSBICHUS
3JIEKTPOMArHUTHOU WHTYKLIUK

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIIeHUE
camouHaykiuu. IJIC caMOMHIyKIIUH.
DHeprusi MarHuTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpoucTBa U UX
PUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMAarHUTBI, 3JIEKTPOABUTATENb,
YCKOPUTENH 3JI€MEHTApHBIX YaCTHII,
WHIAYKIHOHHAsA [1€Yb

10

O6o06maromuii ypok «MarautHoe
noJie. DIeKTPOMAarHuTHAs MHIYKITHS)

bubmunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHas pabora o Teme
«MarsuTtHoOe nozJe.
DneKTpoMarHuTHas MHIYKIUS»

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHUYECKHE
Kosiebanus. ['apmMoHnUeckue
KoyieOaHus. Y paBHEHUE
TapMOHUYECKHX KOIeOaHuH.
[IpeBpaiienue sHepruu

bubmunoreka LIOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoja MajbIxX KoJieOaHuid rpy3a Ha
HUTH OT JJTAHBI HUTH U MACChI TPY3a»

14

Konebarenbublii koHTYp. CBOOOJHBIE

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




OJICKTPOMAruHuTHBIC KoJieOaHus B
nacaJIbHOM KoJieOaTeIbHOM KOHTYpPC.
Amnanorus MCXKAY MCXaHUYCCKNMHU U
OJICKTPOMariMTHbBIMHU KOJIEOaHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrUU B UICAJIbHOM
K0JIe0aTeTbHOM KOHTYpE

bu6munoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxarIUX
KosieOaHusX. BoHyXIeHHBIC
MexaHu4deckue kojebanus. Pezonanc.
BBIHy)K[[eHHBIG SJICKTPOMArHMTHBIC
KoJsieOaHus

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CUHYCOUJANBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOI0 TOKA. AMIUTUTYIHOE U
JIEHCTBYIOLIEE 3HAYCHUE CUJIBI TOKA U
HaIPSKEHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussozacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SJHEPTUU

19

Y CTpolcTBO M TPAaKTHYECKOE
IPUMEHEHHE NIEKTPUIECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOr0 TOKa,
JIMHUU JJIEKTpoIepeaayd

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKH TIPU
MIPOU3BOICTBE AIIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
UIEKTPOIHEPTUH B IOBCEAHEBHOMN
KU3HU




Mexanunueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Cxkopocthb

bubmunoreka LIOK

21 pacpOCTpaHEHHUS U JITTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunblie U MPOJIOJIbHBIE BOTHBI

” 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJIHBI, UX

23 CBOKCTBA U CKOpOCTh. IlIkana Bubmmorexa [IOK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[TpuHLIMIIBI paOCBSI3U U

24 teneBuaeHus. Pa3Butre cpeacTs
cBs3u. Pagnosokanus

’5 KonTponbhas padota «KoneGanus u bubmmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPaHEHHE

%6 CBETa B OJHOPOJHOMU cpejie. bubmmoreka [JOK
Todeunslii ICTOUHUK cBeTA. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS

27 cgeta. [locTpoeHue n3oopaxeHwuii B Bubmmorexa [IOK

https://m.edsoo.ru/ff0cd4e0

IUIOCKOM 3€pKaje
[Ipenomnenue ceera. [lonHoe

73 BHYTpeHHeE oTpakeHue. [IpeaenbHbiin bu6nuoreka [IOK
YTOJI IIOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUs

29 JlaboparopHas padota «3mepenue Bbubmmoreka [JOK
TOKAa3aTeIIs MPETOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a

30 JIunzel. [Moctpoenue n3odpaxeHuii B bubnmoreka [JOK




nuH3e. DopMysia TOHKOU JIMH3BL.
VBennueHue JTMH3bI

https://m.edsoo.ru/ff0cddle

JlaboparopHas paboTa

31 «ccneqoBaHue CBOMCTB
U300paXCHHI B TUH3AX)
Hucnepcus cBeta. CoKHBINA COCTaB
0 oenoro cBera. Llet. JJaboparopHas
pabota «Habmonenue aucrnepcun
CBETa»
13 WnTepdepenmus ceera. Audpaxius Bbubmmoreka [JOK
cBeta. JludbpakunoHHas peneéTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubmuotexa [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
3 OnTuueckrie MpUOOPHI U YCTPOICTBA U
. YCIIOBUS UX 0€30MacCHOTO MPUMEHEHUS
['paHuIBI MPUMEHUMOCTH
16 KJIaCCM4YEeCKOM MexaHuKu. [locTymarel bubnuoreka [JOK
CIielIMajIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeJIeHre BPEMEHH M COKpaIEHUE bubnnorexa [IOK
https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprus ¥ UMIYIbC PEITUBUCTCKOM
38 yacTuilbl. CBS3b MAaCChI C SHEPTUEH U bubnnorexa LIOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TOKOS
KonTtponsHas padora «OnTuka.
39 OCHOBBI crielIUaIbHOU TEOPUH bubmmorexa [OK

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf610




®oronsl. opmyna [Inanka. Dueprus

Bbubmunoreka LIOK

40
U UMITYJIbC pOTOHA https://m.edsoo.ru/ff0cfe16
OTkppITHE U HCCIEN0BAHNE Eu6 [IOK
noIMoTEeKa
41 .0 A.T.
orospexra. Onbrrer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl hoTodrpdekra. YpaBHeHHE
42 DitamreitHa 115 hotorddexra bubmorexa OK
A i https://m.edsoo.ru/ff0d015¢
«KpacHas rpanuna» porosrddexra
HaBnenne ceera. OnbiTol I1. H.
43 JleGeneBa. XuMuueckoe AeiCTBHE bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE MTPUMEHEHHUE:
dboTorneMeHT, HOTOIATUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Pemenue 3aga4 no reme «3I€MEHTHI bubmuoreka [IOK
KBAHTOBOM OITHKI)) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbBITE
46 Pesepdopna o paccesnuro o-4actu Bubmmorexa [IOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mozeb aToMa
but6mmoreka [IOK
47 IT b
ocTyTaTe bopa https://m.edsoo.ru/ff0dOafa
Nznydyenne u noraomieHue GoTOHOB
48 I H};[qe exoJie aTOMaL.H co H(?;o OBHS bubmorexa [IOK
P pexon . A P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha IPYyroi. Buasl ciekTpoB
BonHoBEIe cBoiicTBa yacTull. BomHEI
. . bubmuoreka [IOK
49 ne bpoiina. KopnyckynsipHO-BOJHOBOM

nyanu3Mm. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYXJICHHOC U3JTYUCHUC

50

OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI

Pesepdopaa no onpeneneHuo cocraBa

PAAUOAKTUBHOI'O U3JTYYCHUA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa asbda-, 6era-, raMma-
u3ny4yeHus. Bnusgaue
PaAMOAaKTUBHOCTH HA KUBBIE
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacman.
DNEeKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnaa. ['aMma-uznydeHue

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6ieMbl, MEpCIEKTUBHI,
AKOJIOTHYECKHE aACIIEKTHI SIEPHOU
SHEPTEeTUKHU

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUlbl. OTKPBITHE
no3uTpoHa. MeToibl HAONIOACHUS U
PEruCcTpaLMK 3JIEMEHTAPHBIX YaCTHULL.
Kpyrsiit cton «@yHaaMeHTalbHbIE
B3auMozencTBus. EquHCTBO
¢u3nUecKoil KapTUHBI MUPa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro Heba. Co3Be3aus,
SIpKHE 3BE3/IBI, IIAHETHI, KX BUIMMOC
nekerne. ConHeuHast cucTeMa

56

Comnnne. ComHeuHasa aKTUBHOCTb.
Uctounuk sneprun ConHIa 1 3BE31




57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI NIABHOM
MoclieI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€31. CoBpeMEeHHbIE
MPEICTaBICHUS O MPOUCXOKICHUU U
sBomonuu CoJHIa ¥ 3BE3]1

58

Mueunsiii [1yte — Hama ["anakTuka.
IMonosxenue u nrxedue CoyHIIa B
lNanaktuxe. ['anaktuku. YEpHbIE ABIPHI
B SIZ[pax rajakTHK

59

Bcenennas. Pazberanue ranakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemienusie mpoOieMbl aCTpPOHOMUU

61

KoHnTtposbHas pabota «9JIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI

62

O6o00maromuii ypok. Pons ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIHMAIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YyelloBeKa

63

O6o0maromuii ypok. Pois u mecto
(GU3UKY U aCTPOHOMHUU B
COBPEMEHHOM Hay4HOU KapTUHE MHUpa

64

O6o06maromuii ypok. Ponb
dusnyeckoit Teopur B GOPMUPOBAHUH
MIPEACTABICHHUH O PU3NIECKOM
KapTUHE MHpa




Ob6o06maromuit ypok. Mecto
(bU3UIECKON KapTUHBI MUpa B 001IIEM

65 1
PAy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEICTABICHUN O IPUPOLE

66 PesepBHbIi ypok. MarHutHoe 1ote. 1
DNEKTPOMarHUTHAS WHYKIIHS
PesepBHbiil ypok. Ontuka. OCHOBBI

67 CHelUaIbHON TeOpUHn 1
OTHOCHUTEJIbHOCTH
Pesepnsrii ypok. KBantoBas dusuka.

68 DJIEMEHTHI aCTPOHOMUU U 1 Bubmmorexa [IOK

P https://m.edsoo.ru/ff0d1784
actpou3uku
OBILIEE KOJIMYECTBO YACOB I10 68
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MYHULIMNANBHOE ~ OBLLEOBPASOBATESIbH
ABTOHOMHOE OE YUYPEXXOEHVE -

OBLEOBPA3OBATENBHOE CPEAOHAA
YUYPEXOEHUWE - CPEOHAA OBLEOBPA3OBATEJIbH
OBLUEOBPASOBATEJIbBHAA AA LUKOMNA »z 137

LLKOJNA »7 137
A aBnalCb aBTOPOM 3TOro

OOKYMEHTa
2025.09.23 15:23:49+05'00



		2025-09-23T15:23:49+0500
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ - СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 137
	Я являюсь автором этого документа




