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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN U TpeOOBaHUU K pe3ylibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpeacTtaBieHHbXx B OI'OC
COO, a Ttakxke c yu€roM deaepanbHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUM TpenojiaBanus yuyeOHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHMu3alusIX Poccuiickon Oenepauuu, peATU3YIOLINX OCHOBHEIE
o0pa3oBarenbHbIE NPOrPAMMBbI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€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 DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJibTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH PEAM3alMUd MEXKIPEAMETHBIX
CBs3e (DM3BHKM C €CTECTBEHHO-HAYYHBIMH YYeOHbIMH TMpenaMeramu. B Hel
OTPENEISAIOTCS OCHOBHBIE 1I€JIM M3y4yeHUs (DU3UKU HAa YPOBHE CPEIHEro oOIIero
o0pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca PU3UKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00YUYEHUSs;

e cozepkaHue yueOHoro npeamera « Ou3nkay mno rojgaM 00yyeHusl.

dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX TMPHUPOABI, BBICTYMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromiem Mupe. [IIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3y IO
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHUM, HW3Y4YaeMbIX XHMHEH, OHOJIOTHEH,
dbusudeckoir reorpadueir u actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHS] HOBBIX MAaTEpPUalOB C 3aJaHHBIMM CBOWCTBAMHM U JPYTHX.
N3ydyenne ¢u3MKHM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHUE €CTECTBEHHO-
HAYyYHOW KapTUHBI MHUpa OOydaromuxcs, B (GOPMUPOBAHME YMEHHMHA MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS NP BHINOJIHEHUH UMHU YY€OHBIX UCCIIEOBaHUMN.

B ocHoBy kypca ¢usumku [ YpOBHSL CpelHEro oOmiero oOpa3zoBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak MPHUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepual U3 BCEX pa3leioB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TAK K COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B CcOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0benquHEH BOKpYr ¢usnueckux Teopuil. Benmymmm B Kypce siBIsiercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi OpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uKku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc (usukm  mpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYCHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXKIeHUs
npo0sIeM palMOHAIBLHOTO MPUPOIOIIOIH30BAHUS U HKOJIOTHYECKOI 0€30MaCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (U3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCSA (pu3mueckue Teopuu (PopMUPOBAHUE TPEICTABICHUNA O
CTPYKTyp€ MOCTpOeHUsl (PU3NUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIOB B  COBPEMEHHBIX [MPEACTABICHUSAX O NOPUPOJE, TIpaHHIAX
NPUMEHUMOCTH TEOpHUH, JUIsl ONUCAaHHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOJAX0 B Kypce (PM3UMKH peallu3yeTcsl MPexae
BCETO 3a CUET OpraHW3alid IKCIECPUMEHTATHHOU JCSATEIBHOCTH O0YYarOIIUXCH.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HMCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOMIUN CHUCOK YUYCHUUYECKHUX
IpaKTHUECKUX PaldoT. BrlaeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JJIi KOHTPOJII U OIEHKH, OCYUIECTBIISIETCS YYACTHUKAMHU
00pa3oBaTeNbHOr0 Ipollecca MCXOAs U3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHamieHus: kabuHera Qusuku. Ilpu >TOoM obecneuynBaeTCss OBJAJICHUE
00y4JalImMMUC YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUs, MCCIECIOBaHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OINBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YIENAECTCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aaa4. [Ipy TOM M pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SIBHO
3aJaHHON (PU3NUECKON MOJEIBIO, MTO3BOJISIOIINE IPUMEHITh N3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U WHTETpUPYs 3HAHUS U3
pa3HbIX pa3nesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
oOBsICHEHHE TMPOTEeKaHUA (U3NUYECKUX SBICHUN M MPOLECCOB B OKpY)KArOIIEH
KU3HU, TpeOyrompe BbIOOpa (U3NYECKOW MONENIHW MIJI CHUTYyalldd MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUYeHHI0 ydeOHOTO Tpolecca 0a3oBBI ypOBEHb Kypca
¢bu3KMKN Ha YpOBHE CpeHero 001ero oopa3oBaHus JOKEH N3y9aThCs B YCIOBHSIX
peIMETHOTO0 KaOuHeTa (M3WKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunere (pu3mKu TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHWE ISl BBHITIOJIHCHHS YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
00opyaoBaHue.

JleMoHCcTpanmoHHOEe  000pyIoBaHWe (QOPMHUPYETCSI B COOTBETCTBHH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH UM  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCICHHbIX B TporpaMmMe Mo (U3HKE KIIOUYEBBIX JEMOHCTpAIUil ais
UCCIICIOBAaHMUSI ~ U3yYaeMbIX SIBICHHUA M  TPOIECCOB, OSMIMPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlabopatopHoe o0OOpyAOBaHHE [JIsi YYEHWYECKUX NPAKTHUECKUX pPaboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaAeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a00paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENLHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpHid.

OCHOBHBIMU LENISIMU U3y4YeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYYaroIIMXCS K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYaJIbHBIX M TBOPYECKUX
COCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUA U (popMHpOBaHHE
UCCIIEIOBATENLCKOIO OTHOIICHUS K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3YYCHUS
OCHOB CTPOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMupoBaHWE YMEHHH OOBSICHATH SBICHUS C HCIOJIH30BAaHHEM
(du3nYeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

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

JlocTrxeHrne ATUX 1ene 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3yueHus Kypca GU3NKH Ha ypPOBHE CPEIHETO 00IIero 0opa3oBaHus:



e TMpHUOOpETEeHHWE  CHUCTEMBl  3HaAHUKH 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSsIX, BKJIIOYAst MEXaHUKY,
MOJICKYJISIpPHYIO  (DUM3HKY, JJIEKTPOJAMHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OoOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € JJIST TPUHITHUS
MPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3anue GU3NUeCcKO MOJIENH, aIeKBaTHOW YCIOBHSIM 3a]1a4H;

e TOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CaMOCTOSTEIHHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpETalud HH(OpMaIHH,
oTpezieNieHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTarTa;

e CO3JaHUE YCIOBUU JUIS PA3BUTHsS YMEHUHN NPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOM J1€ATEbHOCTH.

Ha wusyuenune ¢usuku (06a30BbI ypOBEHb) HA YPOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIIO).

[Ipennaraempiii B mporpamMme 1o (¢uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHIOBAHHBIM, YUYHUTENb JEJacT BBIOOP
npoBeleHusl J1a00opaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJbHBIX
0COOEHHOCTEH 00yJarOIIHUXCS.



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbpl NO3HAHUSA OKPYIKAOIIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLlECCE ITO3HAHUS ITPUPOABL.
DKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3nuecKux SBIEHUN U mpoueccoB. HayuyHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponp u mecro ¢u3uku B (HOpMHUpPOBAHMM COBPEMEHHOM HAyUHOM KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpPeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M
YCKOPEHUE MATEPUATBHOW TOYKH, UX NPOEKIMM HA OCHU CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpEHHOE MNpsAMOJUHEHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, NYyTH U NEPEMELICHUS
MAaTE€PUAJIBbHON TOUYKU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKOpeHre CBOOOHOTO MaIeHuS.

KpuBonuHeitHoe  aBrkeHue. JIBUXKEHME  MaTepuajbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAs
ckopoctb. [lepuon n yactora obparieHus. [leHTpocTpemMuTenbHOE YCKOPEHHE.

TexHnueckue yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIHAOMETD,
JBH>)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPaKTEPUCTUK
JIBHOKCHUSL.

[IpeoOpa3zoBanre TBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

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



H3mepenne yckopeHus CBOOOTHOTO MaeHHUs.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLIEHUS MEXKIAY MYTAMH, NPOMJECHHBIMUA TEJIOM 3a
NIOCJIEIOBATEIbHBIE PABHBIE TIPOMEXYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

M3yueHnne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ippammn  otHocutensHOCTH  [anmunes. lIlepeeli  3akoH  HeroTona.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUISl MaT€pUaIIbHOM TOYKU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBXEHUs U cuia TpeHus nokos. KoapdunueHt tpenus.
Cuna conpoTUBIEHUS IPU IBH)KEHHUH TeJla B )KUIKOCTH HJIU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaunleHud. [lmewo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHU4ecKHue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOAIINUITHUKHY,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEN.

Bropoi 3akoH HproToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCHUMOCTH CHJIbl YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAUEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne ycliOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3axkonvl coxpanenus é mexanHuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe culibl U1 U3MEHEHUE HUMITyJbca Tejla. 3aKOH COXPaHEHUs HMIYJIbca.
PeaktuBHOE nBUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIEL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[TorenuuanbpHas SHEprusl. [TorenunanbHas SHEPrus YIIPYTO
nedopmupoBaHHoi  npyxuHbl.  [loTeHuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[ToTenmuanpHpie W HENMOTCHNHaIbHBIE  cuibl.  CBs3b  paboOTHI
HEMOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPIHMU CHUCTEMBI TEJ.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOMED,
MPYKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexoa NOTEHLIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3yuenne aOCOIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXAaHUYECKOW DHEpruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJgiekyasipuast Qu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Jduddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenu CTPOEHUs Ta30B, KUIAKOCTEH U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

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



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KHHETHYECKOM SHEPIUM TEIUIOBOrO JBMXKEHWS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnpiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HuIIoCTpupyoas Mpupoay JABICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIIEPATYPbl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoounHamuku

TepMoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandecTBo Temnotel U padota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUSA, U3JIyUeHUE. Y IeJibHasi TEIIOEMKOCTh BEIlIECTBA.
KonnuecTBo TEMIOTH NpH TEIIONEepeaye.

[Tonsitue 00 amuabatHoMm mpouecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMHMKHM K u3ompoieccam. ['paduueckas
UHTEpIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTUMOCTh MPOIIECCOB B IPUPOJIE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimMeHT mnojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKH.



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

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruy Teja MpU COBEPIICHUH pPaOOTHI: BBUIET
npoOKu U3 OyTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe myTEéM TpeHHUs (BUACOJEMOHCTPALIHS).

M3MeHeHre BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Tela IpH TeIuionepeiaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuu sxkcnepumenm, 1abopamophvie pabomoi

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHmeHcamnus. Mcmapenne u kurenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEmoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU3OTPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuanbl. [lmaBienue u
KpucTayu3aius. Y AelibHas TeruioTa miaBieHus. CyOaumanus.

YpaBHeHue TerIoBoro OanaHca.

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

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIECHUMU.

CriocoObl U3MepeHus BIAXKHOCTH.

Hal6mronenue HarpeBanusi v IIaBJICHUS KPUCTAJUTMUYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHrne OTHOCUTENBHOM BIIaXKHOCTH BO3/1YXa.

Paznen 4. JnekrpoanHamMuka
Tema 1. Inekmpocmamuxa
OnexTpuzauus Tell. OJEKTpUUeCKUd 3apsn. JBa BHIa AJIEKTPUYECKUX
3apsnoB. IIpoBOAHMKM, NUANEKTPUKM W TOJYNPOBOJHUKU. 3aKOH COXPAHEHUS
IIEKTPUYECKOr0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbIN 31€KTPUUECKUI 3apsil.
Onextpuueckoe mnone. Hanpsxk€HHOCTh dnexkTpuueckoro mnousd. [lpuHumn



CyNEPHO3ULIMU IJIEKTPUUECKUX IOJeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cun  osmekrpoctatmueckoro  mosis.  [lorennman.  PasHocTh
NOTCHIUAIOB. [IpOBOMHMKM M JUINEKTPUKHA B IJIEKTPOCTATUYECKOM IIOJIE.
JlusnekTpuueckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuueckue yCTpoWcTBa M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJEKTPOCTaTHUECKas 3allUuTa, 3a3€MJIEHHE DJIEKTPOIPUOOpPOB,
KOHJICHCATOp, KONIMPOBAJIbHBIN aIlllapaT, CTPYMUHBIA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anMopeincTBrue HaIEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE T0JIE 3APSKEHHBIX TElL.

[IpoBOAHUKH B DJIEKTPOCTATUIECKOM II0JIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT ILIOMIAau
IUIACTUH, PACCTOSIHUSA MEXAY HUMH U JUAIEKTPUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3mepenne 21eKTpOEMKOCTH KOHACHCATOpa.

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

ONEeKTPUYECKUA TOK. YCIOBHSA CyIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounnku Toka. Cuna Toka. IlocTosSHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 ydacTKa LIEeTH.

OIIEKTPUYECKOE CONPOTUBIICHUE. YENbHOE CONPOTHUBIICHHE BELIECTBA.
[TocnenoBarenpHOE, MapalIEIbHOE, CMEIIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUila M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akoH OMa 1711 NOJIHOM (3aMKHYTOM) anekTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAas  NPOBOJUMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIEPaTypbl. CBEPXITPOBOIUMOCTb.

DNeKTpUYeCKUid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[ToynmpoBOJHUKH. CobcTBeHHas U IIpUMECHas IPOBOJUMOCTh
noJIynpoBoHUKOB. CBoMcTBa p—n-nepexosa. IlomynpoBogHMKOBBIE TPUOOPHI.

ONEeKTpUYeCKMd TOK B  PacTBOpax M  pacIulaBax  dJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENbHbBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PpPEOCTaT, MCTOYHUKM TOKa, OJJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIIEHUS, BAKYYMHBIN O/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOIIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEW cwibl. KoOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

M ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yuyeHne cMenaHHOrO COEIMHEHNS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABHKYIIEH CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBJIICHUS.

Habmronenue snextpoiusa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHsa B 10 kjacce oCyIIECTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTEeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (u3nMyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIu,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoje, auddysus, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJBI TEILIONEPEAAayuH, TEIIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

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



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

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

Texnonoeus: npeoOpa3oBaHKUE IBUKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
YYET TpEHUS B TEXHUKE, NOJAIIUIHUKHA, HCMHOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W APYTrHE), JIBUTaTelb BHYTPEHHEIrO
Cropanusi, nmaposas TypOuHa, OBITOBOM XOJOAWUIBHUK, KOHAULMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTPYUHBIH IPUHTED, ANEKTPOHArpEBATEIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Pa3znen 4. JaekrpoanHamuka

Tema 3. Macnummnoe nosie. I1eKmpoOMaZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrop MarnuTtHOM wuHAyKmMM. [IpuHumMn cynepnosuunn
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIMU. KapTuHa JMHUN MarHUTHOU
WHIYKIUH TOJISI IOCTOSSHHBIX MArHUTOB.

MaruutHOoEe 1OJ€ NPOBOJHHUKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HampaBiieHUE. [BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cubl Jlopenna.

SIBeHne AneKTpoOMarHuTHOM HMHAYKIuU. [IOTOK BekTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBHKYILAs CUJda HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexkrpuueckoe 1mose. OJEKTPOIBHXKYILIAs CUJla HHAYKUUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIIEHME CAaMOMHIYKLIMH. OJIEKTPOJIBHXKYILAS — CHUJa
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHULl, MHIYyKIIMOHHAS EYb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKUUKW MAarHATHOTO TOJIS.

BzaumMopeiicTBre AByX TPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cumel JIopeH11a Ha HOHBI JIEKTPOJIUTA.

SIBneHue 3IIeKTpOMarHuTHOM UHIYKIIHAH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO IIOTOKA.

SIBieHME CAaMOMHTYKIIH.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomul

N3ydyeHrne MarHuTHOTO MOJIs KaTYLIKH C TOKOM.

HccnenoBanne AeUCTBUS NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle KOJ1€0aHus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHWUS.
["apmonunyeckue konebanus. [lepuoa, yactora, amrmumryga v ($aza xoneOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPAaBHEHHE TaAPMOHHYECKUX
kosebanuil. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICAUTPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIy MEXaHWYECKUMU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronux KoyeOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHykeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CUHYCOHMJAJIbHBIM MEPEMEHHbIA TOK. MOIIHOCTB
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE W JACHUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTPeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3AEeKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€EHEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIepeiay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KOJEOATEIBHONW CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBaHue cBOWCTB BIHYXKICHHbBIX KOJI€OaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) JUIs
3IIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Mopeinb TuHUYM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAacChl Ipy3a.

HccnenoBanue INEPEMEHHOrO0 TOKAa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMacHUNHbBLE 60IHbL

Mexanudeckue BOJIHBI, ycioBHsS pacnpoctpaHeHus. llepuon. Ckopocth
pacrpocTpaHeHuss W JUIMHA BOJIHBL. [lomepedHble W TPOJOIBHBIE  BOJIHBIL.
NnTepdepenius u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHME, MPEIOMIIEHHE, MOJspU3aus, Audpakuus,
uHTepepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [I[pUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHLIMIBI paguoCBs3U U TeneBuacHusA. Pagnonokanmus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIAULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOAOJIbHBIX BOJH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakinuy MEXaHUIECKUX BOJTH.

3BYKOBOH PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOW H
4acTOTOM KoJeOaHU.



HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpa)keHue,
pesoMIIeHUE, MOSIpU3alns, AUPPaKIKs, UHTEpPEepEHIHS.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacHpoOCTpaHEHUE CBETAa B
OJIHOPOHOM cpene. JIyu cBeta. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoeHue nzoOpakeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CroxxHbIil cocTaB 6enoro cBeta. Ler.

Cobuparonie u pacceuBaromne JuH3bl. ToHkas mmH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoenue un3zoOpaxeHuid B
coOMparoIIMX U PacceuBaOIIMX JinH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUYECKON ONITUKH.

BonnoBass ontmka. WuTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpeHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMATHYECKOIrO CBETa Ha
TU(PAKIMOHHYIO PEMIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M MPAKTUYECKOE NPUMEHEHUE: OYKH, JIyIna,
¢doroanmapar, NPOEKIMOHHBINA amnmapaT, MHKPOCKON, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE CBETA.
OnTrueckue mpruOOpPHI.

[TonHOE BHyTpeHHEE OTpakeHre. Mosellb CBETOBOJA.

HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.

Mopaenu MUKpOCKONa, TEIECKOIA.

HaGmronenue natepdepeHnm cBera.

Hab6mronenue nudpaximm ceera.

Hab6monenue nucnepcun cBera.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonydeHnue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu CBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi



M3mepeHne nokasaress NpesioMIIEHNs] CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHU B JTMH3aX.
Hab6monenue nucnepcun cera.

Pa3znen 6. OcHOBBI crielIHAJIBHON TEOPHMH OTHOCUTEIbHOCTH
['panuubl  NPUMEHUMOCTHM  KJIIACCMYECKOM  MexaHuku.  [loctynarel
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJIYJSI CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.
OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTUIIbI. 9HCpFI/IH
ITIOKOAI.

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®dotonbl. Dopmyina [1nanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUSI
U UMITYJIbC (POTOHA.

OTtkpriTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHBI
dboroaddexra. YpaBuenue OiuHiTeiHa 1 doTodddexra. «KpacHas rpanuiay
dbotoaddexra.

JaBnenue ceera. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHaudeckue yCTpONCTBA M TMPAKTHYECKOE MPUMEHEHHE: (OTODIEMEHT,
dboTomaTYMK, CoJIHEYHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHET0 (poTodddekTa.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[InanerapHas mopens aroma. Iloctynatel bopa. M3myueHune u moryomeHue
(GOTOHOB MpU Mepexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJIOPOJA.

BonnoBbie cBoiicTBa yactul. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
JTyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHE.

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



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.
Habnronenue TMHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi
Hab6nronenue nmuaeityaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JIOKA3bIBAIOIIME CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopma mo  ompenmeneHuio  cocraBa
paauoakTUBHOTO wW3nmydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3ITydCHHUS.
Brnusinve paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OTkpbITHE TIPOTOHA M HeWTpoHa. HykiionHas monenb sjapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3ITy4eHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
DHeprus CBsA3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccer sapa.
Slnepnpie peakuuu. /leneHne u CUHTES SA€ED.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTETUKU. DKOJOTMUYECKUE ACTIEKTHI SEPHON IHEPTETUKHU.
OnemeHTapHble YaCcTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalnbHbIe B3auMOieicTBUs. EMUHCTBO (pn3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, sigepHblil peakTop, aTOMHasi 6om0a.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINUX YACTUL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM GoTorpadusim).

Paznen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUYECHUE
aACTPOHOMMUH.

Buna 3Bé3mnoro neba. Co3Be3amsi, sSpKHe 3BE3BI, TUTAHETHI, WX BHUIANMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeunast akTuBHOCTb. Mcrtounuk sHeprum CoyiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOW IOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE3] TJIABHOW IOCJIEA0BATEILHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BotonuM CoJiHIa U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunstii Ilyte — Hama I'anaktuka. [lonoxkenue u nuxenue CoyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE OBIPHI B AIpaX
TaJaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE U3MydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPY EHHBIM TJIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sa CEBEpHOro MOyIIapys U IPKUE 3BE3/bI.

HaGmonenus B Teneckon JIlyHsl, mianet, Miieunoro Ilytu.

O0o01maruee NOBTOpeHUe

Pons ¢usmku w acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKOHN cepax NesaTeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKHU
¥ aCTPOHOMUH B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPa, pojib (GU3NUECKON Teopuu
B (GOpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
(bu3UYecKo KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJIEHWE, HAay4yHbIA (akT, rumnoresa, (Qu3nyeckas BeIUYMHA, 3aKOH,
Teopusl, HaAOIIOJEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIMA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHWH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (QPYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJbHUKOB,
onpeeeHue MIONaaAn MITOCKUX GUryp u o0bEMa Tell.

buonoeus: »nexTpuueckue SBICHUS B JKUBOW Mpupojne, KoneOaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, NEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHams.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)Kd MArHUTHBIX DY,
(doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEACKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpONEpenad, T€HEpPaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHe4Has OaTapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue ydeOHOTO Tpenmera «®Dusnmka» Ha YPOBHE CpPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIIETYIOIIUX
JMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS y4eOHOro nmpeamera « PU3nka» AOKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMXCAd PYKOBOJCTBOBATHCA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIW, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHWH, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIIBHOCTH B IMPOLECCE pEANM3alui OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00yJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEUYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBaTh B CAMOYITPaBICHUH B 00pa30BaTEILHON OPraHU3aIliu;

YMEHHE B3aUMOJIEMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMHU B COOTBETCTBHHU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHIICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIJIa B TOCTPOSCHUE YCTOWYUBOTO Oy IyIIIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npucylero (pu3nyeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHalIbHON eATENbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuiei npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
($u3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHMA:

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

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYXKAIOILEH Cpelie Ha OCHOBE
3HAHUS LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

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

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHUs  (QU3MKUM  OCYLIECTBIISITH ~ HPOEKTHYID M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHINBUAYAJIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh UEIU JCATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalv3a UMEIOIIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITETbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJISIM, OIIEHUBATh PUCKU MOCIEACTBUI IESITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KJIIOUEBBIMU IOHATHUSAMHU U METOIAAMHU
(bu3nYeCcKO HAYKH;



BJIa/IE€Th HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOU JESTEIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY HOUCKY
METOJIOB peUIeHHs 3ahau (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIPETalluY, MPeoOpPa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX Y4YeOHBIX
CUTYalUsX, B TOM YMCIIE MIPH CO3JJaHUM Y4eOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peLIeHHs, HAaXOAMTb apryMEHThl AJS JJ0Ka3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHBbIE B XOJ€ pELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb U (OpMyJIUpOBaTh COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb TMEPEHOCUTh 3HAaHHWA MO (PU3UKE B MPAKTUYECKYI0 O0OIacTh
KHU3HEIEeATEIIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIaJI€Th HABBIKAMH TOJy4YeHUs HMHPOpManuu (GU3MUECKOro COAepNKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEIbHO OCYILECTBJIATh IOUCK, AaHaJM3,
CUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALMK Pa3TUYHBIX BUAOB U (opM
IpEICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIU;

UCTOJNb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TEXHOJOTHH B PEUICHHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amady  C CcoOMoAeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, PEeCypcocOepeXeHHsl, TMPaBOBBIX W  JITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

cO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEP)KAaHUS B PA3JIMYHBIX (opmarax ¢
y4€TOM Ha3zHaYeHHs] THPOPMAIIUHU U LIEJCBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbI€ TeliCTBHUS:
OCYIIECTBIISATH O0IIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMAT4YaTh
KOH(JIMKTHI;



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

MOHUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX NEHCTBHH C Y4€TOM O0OIINX
WHTEPECOB M BO3MOYKHOCTEN KaKOTO WIeHA KOJUICKTUBA;

NpUHUMATh TI€IM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBHIBATh U
KOOPAMHHUPOBATh JNEHUCTBUSA MO €€ JOCTHKCHHWIO: COCTaBIATh IUIAH JCHCTBHIA,
pachpenensaTh poid C y4€TOM MHEHUH YyYaCTHUKOB, OOCYXIaTh pPe3yJIbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAadeCTBO CBOEr0 BKJIaJa M KaXJOTO0 yYaCTHHMKAa KOMAaHIbI B
001t pe3ynbTar 1o pa3paboTaHHBIM KPUTEPUSIM;

npeqjiaraT HOBBIE TPOCKTHI, OIEHWUBATh HJEH C TMO3WUIMH HOBHU3HHI,
OPUTHHAIILHOCTHU, IPAKTHUECKON 3HAYUMOCTH;

OCYIIECTBIISATh TMO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIHsX, IPOSIBIISATH TBOPUECTBO M BOOOPAKECHHE, OBITHh HHUIIHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJIbHbIC YYeOHbIE NelCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO JESATEIBHOCTh B 00JIaCTH
(U3MKM M aCTPOHOMMHM, BBISABIATH MPOOJEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBEHHBIE 3a/1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacimupsATh paMKH y4eOHOro MpeAMETa Ha OCHOBE JINYHBIX NMPEANIOYTEHUH;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO HPyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJBHBIN HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJa/J€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB H
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peneHus;



yMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TNPUHUMATHh PEIIEHUS IO WX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaToOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sI, MOHNMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKEHUS JTMYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOTPaMMBEI
no ¢u3MKe JJISI YPOBHS CpPEAHEro oOIero ooOpa3oBaHus Yy OO0ydYaromuxcs
COBEpLICHCTBYETCS HIMOLIMOHAIIbHBIH WHTEJICKT, TIPEATOJIarafo A
c(OpMHUPOBAHHOCTH:

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

CaMOpEryJIHpOBaHMs, BKIIIOYAIOLIEIO CAaMOKOHTPOJIb, YMEHHE MPHUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AJaNTUPOBATHCS K
IMOIIMOHATBHBIM U3MEHEHHSIM | MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUM, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO eI U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHUE [EeHCTBOBATh HCXOJS M3 CBOUX
BO3MOKHOCTEH;

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

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K koniry o0yuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIMXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEpax pojib U MeCTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHMUIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMATIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TETIO,
WJICAIBHBIN Ia3, MOJAECIIH CTPOCHUS T'a30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NYECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECChI) U OOBSCHIThL UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



ANIEKTPOJMHAMUKHA:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE TeJ, IBUKEHHE IO OKPY>KHOCTH, WHEPIHS,
B3aumMojencTeue Ten, auddy3us, OPOYHOBCKOE JABUKEHHUE, CTPOSCHUE JKUIKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMA TeI MPU HArpeBaHUM (OXJIAXAEHNUH ), TEILNIOBOE
paBHOBECHE, UCIIApPEHUE, KOHJAEHCALUs, IUIABJICHUE, KPUCTAIIU3alus, KUIIECHUE,
BJIQXKHOCTH BO3/yXa, MOBHIIICHNUE JABJICHUS Ta3a IMPU €r0 HArpeBaHUH B 3aKPHITOM
cocyle, CBf3b MEXKAYy M[apaMeTpaMd COCTOSIHMSI Tra3a B  H30IpoLeccax,
3JIEKTpU3aLUA TEN, B3aUMOJCHCTBUE 3aps/10B;

ONKCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yys (PU3NUECKHE BEJINYMHBIL:
KOOpAMHATA, MyTh, IMEpPEMEIIEHHE, CKOpPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMIYJBC Tella, KWHEeTHYeCKasl PHEprus, MOTCHUHUAaIbHAs SHEPTUs, MEXaHUYeCcKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU OMNHCAHUU TPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICH HCIOJb3YEMBbIX BEJIMYMH, WX OOO3HAUEHUS U EOUHUIIB,
HaXOoAUTh (POPMYJIbI, CBS3BIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTMMHU
BEJIMYMHAMU;

OMKCHIBATh HM3yUEHHBIC TEIUIOBbIE CBOWCTBA TENl U TEIJIOBBIE SIBJICHHUS,
UCIIONB3Ysl (U3MUECKHE BEIWYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KMHETUYECKasi SHEPrusi XaOTUUECKOIO JIBUKEHUS MOJIEKYJI, CPEIHEKBAApaTUUHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KOA(P(GUIIMEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOIO JBHUTaTeNsl; MpPH OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (DUBUYECKUNH CMBICH HUCHOJB3YEMBIX BEIUYHMH, HX
0003HAaYeHMUsI W E€IMHHULBI, HAXOAUTh (HOPMYJbI, CBS3bIBAIOIIME JAHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMHU BETMUYUHAM;

OINMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIECKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (DU3HUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
AIIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHINAJIOB;
OpU ONHUCAaHUM TPABWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYIO (PU3NYECKYIO BETUYHHY C IPYTUMH BEINYNHAMU;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKHE
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHUYECKOM OHHEPruM, 3aKOH COXpPaHEHMs] MMILYJIbCa,
OPUHLIMII CYNEPHO3ULIUN CWJI, HNPUHLHUII PABHOIpPAaBUS WHEPLHUAIbHBIX CHCTEM
oTcuéTa, MOJIEKYJSIPHO-KUHETHUECKYIO TEOPHIO0 CTPOCHMSI BEIIECTBA, Ta30BBIC
3aKOHbBI, CBSI3b CPEIHEH KMHETHUECKON 3HEPIHH TEIUIOBOTO JBIKEHHUS MOJIEKYIH C
aOCOJIFOTHOM TeMIlepaTypoM, MEpBbI 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsna, 3akoH KysnoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUA (IpaHUILIbL,
o0yacT) IPUMEHUMOCTH;



OOBSACHATHP OCHOBHBICE MPHUHLMIBI JIEACTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKH3HU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
MIPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHUN, MPU 3TOM
dbopmynupoBath mpobiieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0uparh YCTaHOBKY H3 MPEIOKEHHOTO O0OpYIOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBIISATh NPSIMbIE U KOCBEHHbIE U3MEpEHUsI GU3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEJIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUHM, NPH 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yJbTaThl IMOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE Ta0nuIl U TpaMKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICJOBAHMUS,

cobmro1aTh mpaBmiia 0€30MacHOTO TPy/la MPU MPOBEICHUN MCCIICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEILCKOH W MPOCKTHOU
NESATEIbHOCTH C MCHOJIb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1IA0OPATOPHOIO
000pya0BaHUS;

pemiate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIEeNbIo,
UCTIONB3YS (hr3HUecKne 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJINM3a YCJIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYJIbI,
HEOOXoAUMbIe I €€ pElIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIyYEeHHOTO 3HAYeHUS (PU3NUUECKOU BEIMYUHBI,

pelarh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
busnuecKue BICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIONMYJSpHON MHGOpMAIUH, MOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIyYaeMyto HH(OPMAILIUIO;

PUBOAUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBICHEHHE TPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOU >KHU3HU
JU1s1 obecrieueHrss 6€30MacHOCTH MPU O0palieHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 3OPOBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KalOILLEH Cpele;



paboTaThb B TIpynme C BBHIMNOJHEHHEM pAa3IMYHBIX COLHUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbL, PALMOHAIBHO paclpenesTb OO0S3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYAIUsX, aJleKBaTHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIIEHUE pacCMAaTPUBAEMOM MTPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeaMeTHbIe pe3yJibTaTbl Ha 0a30BOM
YPOBHE J0JKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOLINXCA YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (HU3UKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4yHOM KapTHHbl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH WU
TE€XHOJIOTUM, B MPAKTUYECKOW NEATEIBHOCTU JIOJEH, IIEJOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JJIEKTPUUECKUM 3apsJ, JIyd CBETA, TOUCUYHBIM UCTOYHUK CBETA, SIEpHAs
MOJieJIb aTOMa, HYKJIOHHAsi MOJENIb aTOMHOTO siJipa MpU pPEUIeHUU (PU3NYECKHUX
3ajay;

pacro3HaBaTh (pU3NUeCKHe SBICHUS (IPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ICHCTBHS TOKa, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHAasi WHIYKUWSA, JEWCTBHME MAarHUTHOrO TMOJs Ha
IMPOBOJHUK C TOKOM W JIBHXKYUIMICS 3apsili, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, MPSIMOJIMHEIHOE pPacpOCTpaHEHHE CBETa, OTpPaKeHUE, MPEIOMIICHHE,
uHTepdepenus, audpakuus W TONSPU3ALUs  CBETa, JUCHEPCUs CBETa,
dbotoanekTpudeckuit 3ghext (hoTodrddhexT), cBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JUHENYaToro CrHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONMCHIBATh W3YYEHHBIE CBOWCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  JJIEKTPUYECKYHD  NPOBOJUMOCTH  pPA3JIMYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE sIBJIIEHUS (TIPOLIECCHI), UCMOJIb3Ysl (PU3NYECKUE BETUUYHHBL:
AIIEKTPUUECKUI 3apsiji, CHJIa TOKa, AJIEKTPUUECKOE HANpsHDKEHHE, AJIEKTPHUUECKOe
COTIPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOABMKYIAs CUja, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KATYIIIKU, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIeH, MEPUOJl M YacToTa
KojebaHuii B KoyseOaTenTbHOM KOHTYpe, 3aps M CuiIa TokKa B IIpolecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOsHUE U
OTNITHYECKasl CHWJIa JIMH3BI, TIPH OMHCAHWUHU TPABWIBHO TPAKTOBATh (HU3UUCCKUIN
CMBICJT HCTOJB3YEMbIX BEIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYUMHY C JPYTUMHU
BEJIMYMHAMU;

OMKCHIBaTh M3YyUYECHHbIC KBAHTOBBIC SIBICHUS U TIPOLECCHI, HCIMOIb3Ys
bu3nYecKue BEIUMYHMHBI: CKOPOCTHh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (OTOHA, IEPUOJ TOJIypacmaaa, YHEPTHs CBSI3H
ATOMHBIX SI7IEp, TPU OINKMCAHUM TPABWIBHO TPAKTOBAaTh (PU3UUECKHN CMBICI
WCIIOJIb3yeMbIX BEIMYMH, MX OOO3HAUCHUS W EIAWHUIIBI, YKa3bIBaTh (OPMYJIBI,
CBSA3BIBAIOLIME JIaHHYI0 (DU3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJINYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE TMPOIIECChI U SIBIICHUS, UCIIONB3Yys (PU3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIHFHOTO W MapaUIeIbHOTO
COEIMHEHMs] TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMarHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITeHHa s (oTodddekra,
3aKOH COXPAHEHHUS DHEPTUHd, 3aKOH COXPAHCHHUS UMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHWsS MAacCOBOTO YHCIA, TOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTeMaTUYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, 00JaCTH)
MIPUMEHUMOCTH;

OTIpEJIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI POBOTHUKA
¢ TOKOM, cuJibl Ammepa u cuibl JlopeHta;

CTPOUTH W ONHCHIBATH M300pAKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3UYECKHUX SIBICHUN U
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUU: TMPH 3TOM
dbopmynupoBaTh mpobiieMy/3agady M THIOTE3y Y4YEOHOro JKCIEPUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOI0 00O0pYyAOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBIISATh NPSIMbIE ¥ KOCBEHHBIE M3MEPEHUsT (U3UYECKUX BEIIUYUH, PU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W WCIOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C UCHOJIb30BAaHUEM
OPSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BHUAC TAOIUIl U
rpauKOB, AEIATh BHIBOJBI IO Pe3yJIbTaTaM UCCIICIOBAHMS;

coOMro1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEIECHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW W MPOEKTHOM
JEATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000opyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCIIOJIb3Ys (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYJIbI,



HEOOXOIUMBIC JUIsl €€ pelIeHUs], MPOBOIUTHh PACUYEThl M OLIEHUBATh PEATBHOCTD
MOJTYYSHHOTO 3HaUeHUS (PU3MUECKON BETMIUHBI;

pemaTh Ka4eCTBEHHBIE 331a9M: BBICTPAUBATH JIOTHYECKH HETIPOTUBOPEUHBYIO
IIEMOYKY paCCyXXIEHUI C OMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nueckue SBICHNUS;

UCTIONB30BaTh ~ NpPU  pEIIeHWH  Yy4eOHBIX  3aJa4  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPUPOBAHHSI, HHTEPIIPETAIIH
U TIpE/CTaBICHUsl Y4eOHOM W HAYYHO-TIOMYJISIpHONM MH(OpPMAIUHY, TTOTYYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMyr0 HH()OPMAIHIO;

OOBSICHATh TMPHUHLHUIBI JEHCTBHS MAaIlUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBUs MX 0€30IaCHOTO MCIOJIb30BAHUS B MIOBCEIHEBHOM
KHU3HU,

NPUBOAUTH IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BuUTHE HAayKd, B OOBSCHEHHME IPOLIECCOB OKPYXKAIOIIErO0 MHUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

UCTIOJIB30BaTh TEOPETHYECKHE 3HAHWS 1O (PU3WKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAIEHUH C MPUOOpPaMH M TEXHUYECKHUMHU
YCTPOWCTBAMH, I COXPAHEHUS 3JI0POBbS U COOJIOACHUS HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKPY KaIOLIeH cpene;

paboTaTe B TpyIIe C BHIIOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh pPabOTy TPYNIBl, PAlMOHAIBHO paclpeneisiTb OO0S3aHHOCTH W
IUIAHUPOBATh JI€ATEIBHOCTh B HECTAHIAPTHBIX CUTYaIMsIX, aJIeKBaTHO OLIEHUBATH
BKJIa/1 KaX/I0TO U3 YYaCTHUKOB I'PYTIIbI B PELICHHE pacCMaTpUBaeMoOn poOIeMbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM unppoBbIe
Ne n/m P Kontpoabnbie IIpakTnueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznean 1. PU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUSA
1.1 ®du3ukKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [IOK
' A Y https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2
Hlusamuia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 hitps//m.cdsoo.rw/ 74 172
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubnnorexka HOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUS BEIIECTBA. 5 bubnnorexa [HOK

®da3oBbIe MEPEXOIBI

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




Hroro no pazneny

24

Pasnea 4. JIEKTPOJIUHAMUKA

bubmuorexa [JOK
41 DIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 351eKTpUYeCKUil TOK. TOKH B 12 bubmmoreka [JOK
’ Pa3IUYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM unppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOANHAMUKA
11 MarnuTtHOe noje. JIeKTpoOMarHuTHast 1 1 3 bubmmoreka [JOK
’ WHIYKIUA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHn4ecKHe U JIEKTPOMarHuTHBIE 9 1 bubanorexka [HOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4ecKne 1 31€KTPOMArHUTHBIE 5 | bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bbubnuoreka [JOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro o pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTHU

31 OcCHOBBI crielIUaIbLHON TEOPUHI 4 ] bubmmoreka [JOK
’ OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®PU3UKA
4.1 DJeMEHTHLI KBAHTOBOM OIITUKH 6 ngg;;fg;gﬁ%ﬂlcgh
4.2 Crtpoenue atoma 4 bubmuorexa [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SIAPO

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

Hroro no pazngeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTHI aCTPOHOMUH U aCTPOPHU3UKHI 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBGOBLIAIOIIIEE IOBTOPEHUE

6.1 Ob6o061matoiiiee MOBTOpPEHKE 4 ngg;;fg;gg}; £41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara undgposbie
Tema ypoka Koutpoabsubie IIpakTuyeckue
n/n Bcero H3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
dusuka — Hayka 0 IpUpoJIe.
1 Hayunrie MeT(})],Z[BI HOfHaI.)HI/ISI 1 bubmmorera [IOK
Y https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIlIero MUpPa
Poxw u mecTo pusuku B

) (hopMUPOBaHUHN COBPEMEHHON | bubnnorexa [HOK
HAay4YHOH KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIIOAEH
MexaHudueckoe NBUKECHHUE.

3 OTHOCHUTENBHOCTH MEXaHHUYECKOTO | bubmuorexa [JOK
neroxkeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHe

4 PaBHOMEpHOE NpsMOIMHENHOE | bubmmoreka [IOK
JIBUOKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majienue. Y CKopeHue | bubmuorexa [JOK
CBOOOIHOTO ITaJCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE 1BUXKEHHE.

7 JBmxeHne MaTepruaabHOM TOYKH I10 1 bubmorexa HOK

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




NHepruanbHbIe CUCTEMBI OTCUETA.
[TepssIii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunnun

9 Cynepno3uiuu cui. Bropoit 3aKoH bubmmorexa [OK
. https://m.edsoo.ru/ff0c3be8
HeroToHa nmst MaTepuanbHON TOYKA

10 Tpetnii 3akoH HeroToHa AJ1st bubnnorexka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TsAroteHus. Cumna

11 TsbkecTu. [lepBas kocMuyeckas bubmorexa [IOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpeausa. Kosdbdunment tpenus.

13 Cuna CEHpOTI/IBHeI?I/Iq:I npu z[anceHHH bubmmorexa LHOK

https://m.edsoo.ru/ff0c3{76
TeJa B KUAKOCTH WJIH ra3e
[ToctynaTenbHOE U BpanaTeabHOE

14 JIBIDKEHHE a0COIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmeHnT cuinsl. [1nedo cunsl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tea
Nmnynbc MaTepuanbHOM TOYKH,

15 CUCTEMBI MaTEPUAIIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE JIBHYKEHUE
PaboTa 1 MOIIIHOCTE CHJIBL.

16 Kunernueckast sHEeprust MarepuaabHON bubmmoreka [JOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 IloTeHumanpHas SHEPTHUsL. bu6mmoreka [IOK




[TorenimanpHas 3HEPTUSA yIPYTro
ne(pOpMUPOBAHHO MPYKUHBI.
[TorenunanpHas Heprus Tena BOIN3U
MOBEPXHOCTH 3E€MJIU

https://m.edsoo.ru/ff0c461a

18

IToTeHuManbHBIE U HEMOTEHIUAJIBHBIE
cuiibl. CBsA3b paboThHI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOI 3HEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUU

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

19

Jlaboparopnas pabota
«HccnemoBanue cBsi3u pabOThI CHITBI C
U3MCHEHHEM MEXaHHUYECKOW SHEPIHU
TeJla Ha MPUMEPE PaCTKCHUS
PE3MHOBOT'O KI'yTay

20

KonrponsHas pabora o Teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKEY

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

21

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nsikenue. Auddysus

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

22

Xapakrep JBUKEHUS U
B3aWMO/ICVICTBHS YaCTHULl BEILIECTBA.
Mogaenu cTpoeHus ra3os, KUIKOCTEU
U TBEPIBIX TEI

23

Macca monekyn. KonuuectBo
BeuectBa. [locTostHHas ABoraapo

24

TermnoBoe paBHOBecue. TemnepaTrypa
u e€ uzmepenue. [llkana Temmneparyp




Lenbcus

Uneansubiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOcontoTHas TeMrepaTypa Kak Mepa
2% CpeHEeW KUHETUYECKON YHEPTUN bubmmoreka [JOK
JBH>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akon [lanpToHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabota
)3 «HccnenoBanue 3aBUCUMOCTH MEXKITY
rnapamMeTpamMu COCTOSIHUS
Pa3peKEHHOTO Ta3a
79 M3onporiecchl B n€aqbHOM ra3e u ux bu6mmoreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJUHAMUYECKON CUCTEMBI 1
30 crroco0nI e€ m3MmeHeHus. KonmdaecTBo bubmuorexa [JOK
TEIUTIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHUsI OJHOATOMHOIO UJI€aTbHOTO
raza
31 Bunael renonepenaun bubnmorera OK
https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTH BEIIECTBA.
32 KonnuecTBo TENI0THI NpU bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AnuabaTHbI mpoiece
13 [1epBblil 3aKOH TEPMOAMHAMUKH U €TO bubmmoreka [JOK
MMPUMEHEHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTs Tpo1ieccoB B bubmmoreka [JOK




npupoze. Bropoit 3akoH
TEPMOJUHAMUKHI

https://m.edsoo.ru/ff0c6230

[punuun nevictus u KI1J{ TernoBoit

bu6mmoreka [IOK

35
MaIIUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ
37 DKoJIoTHYecKre mpooIeMbl
TETJIOHEPTETUKHI
18 Oo6o0maromuii ypok « MoseKyisipHast bubmuotexa [JOK
¢dusuka. OCHOBBI TEPMOIMHAMIKI https://m.edsoo.ru/ff0c6938
KontponbHas paboTa mo teme
39 «MonekymnspHas ¢puzuka. OCHOBBI bubmmorexa [TOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubmmoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCHUTEIbHAS
41 BJIQXKHOCTh BO31yXxa. HachIeHHBIM bubmmorexa [OK
e, o https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrannuueckue u
4 amopdHbIe TeTa. AHU3OTPOIIHS bubanorexka [HOK
CBOMCTB KpucTauioB. XKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctajuibl. COBpeMeHHbIE MaTEpHAIIbI
[InaBneHue U KpUCTAUIU3ALIHSL.
Bbu6nuoreka [JOK
43 VenapHas TEIJIOTA IUIABICHUS.
https://m.edsoo.ru/ff0c6708
CyO6numarus
Bbu6nuoreka [JOK
44 VYpaBHeHHe TErI0BOro 6amaHca
P https://m.edsoo.ru/ff0c6820
45 Onektpuszanus Tel. DINEKTPUIECKUN bubmmoreka [JOK

3aps. JIBa B JIEKTPHYECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiI0B

[IpoBOTHMKH, TUDIEKTPUKH U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS bubmnorera [IOK
yip ' P https://m.edsoo.ru/ff0c6bec
ANEKTPUYIECKOTO 3apsa
B3aumopeiictBue 3apsioB. 3aKoH
47 Kynona. ToueuHBIH 3IeKTPUIECKUN bubmmnorera LIOK
y ) p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsok€HHOCTB AIEKTPUYECKOTO
43 nosist. [IpuHImn cynepno3unuu bubmmoreka [JOK
AJIEKTPUYECKUX Moje. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 31eKTpOoCTaTHIECKOTO
49 nonad. ITorennuan. PasHocTh bubmorexa LIOK
’ ait. https://m.edsoo.ru/ff0c6100
MMOTEHI[NAIOB
ITpOBOMHUKH U TUDIEKTPUKH B
50 anpeKT OCTaTHUYECKOM HOIjIe bubmmorera [IOK
P ' https://m.edsoo.ru/ff0c7018
Jusnekrpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 Onexkrpoémrocth. KonaeHncaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH IJIOCKOTO
52 KOHJIeHCaTopa. DHEPrus 3apsHKeHHOr0 bubmorexa LHOK
pa. P P https://m.edsoo.ru/ff0c72¢0
KOHJICHCATOpa
53 Jlaboparopnast pabota "U3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"
[TpunIMTT NEWCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOIMMPOBAIHLHOTO

ammapara, CTpyHHOTo pUHTEpa.
DJIEKTpOCTaTUYECKAas 3alUTa.




3a3eMIIeHHE AIIEKTPOIPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxkenue.
Conporusnenue. 3akon Oma st
y4acTka Lenu

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
poBoAHKUKOB. JlaboparopHas paboTa
((I/I?)yquI/Ie CMCIIaHHOI'O COCAMHCHUA
PE3HCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74{0

57

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

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

58

3akon OMa 1Sl TOJTHOM (3aMKHYTOH )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJ1C ucTouHMKa TOKAa U
€ro BHYTPCHHCTO COIIPOTUBJICHUS

0.5

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

59

PezepBHbiii ypok. KonTposibHas
pabora o Teme "DnekTpoauHamMuka /
Bcepoccuiickas nmpoBepouHas padoTa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuii ypox
«InexTponuHamukay / Beepoccuiickas
nmpoBepoyHas pabora

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTpOHHAs IPOBOAUMOCTb TBEPABIX
METaJUIOB. 3aBUCHUMOCTh
COHpOTI/IBJIeHI/I}I MCETAJIJIOB OT
Temriepatypbl. CBEpXIIPOBOIUMOCTh




DNEeKTPUYECKHUI TOK B BaKyyMe.

62 CBolicTBa 3JIEKTPOHHBIX ITYYKOB !
[TommynpoBOAHUKH, UX COOCTBEHHAS U

63 IIpUMecHas MpoBoAuMOcTh. CBOMCTBA 1 bubnuoreka [IOK
p—n-nepexoaa. [loaynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpbI
DJIEKTPUYECKUH TOK B pacTBOpaX U

64 pacIuiaBax JIE€KTPOJIMTOB. 1 bubnuoreka [IOK
DNEeKTPONUTHYECKAs AUCCOLIUALIUS. https://m.edsoo.ru/ff0c82ba
DnekTponu3
DJIEKTPUYECKUH TOK B razax.

65 CaMocCTOSITeNIbHBIN 1 ] bubmuorexa [JOK
HECAMOCTOSITENBHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Tmazma
DneKTpudecKre mMpuodopsl U

66 YCTPOMCTBA M X MPAKTUYECKOE 1 bubnnorexka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
6e30macHOCTH
KontponbHas paboTa mo teme

67 «2nektpocratuka. [locTostHHBIN 1 bubanorexka HOK
3JEeKTpUYeCKUil TOK. TOokH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

68 PesepBHbIit ypok. O600mmaomui ypok | bubmmoreka [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHBbIE
[}
‘:;n Tema ypora Bcero Kontpoabueie  Ipaxriiecikue il:;:eﬂlflﬂ :)lg[()l:ll;z]';:feﬂbﬂble
padoTbI padoTbI pecypen
[TocTOsITHHBIE MATHUTHI U KX

| B3auMoOJIelcTBHE. MarHUTHOE II0JIE. 1 but6mmoreka [IOK
BekTop MarHuTHON MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIIMU
MarsuTHO€E 1oJjie TPOBOJHUKA C

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

3 JlaboparopHas padota «3yueHnue | | bubmmoreka [JOK
MAarHUTHOTO TOJIA KaTYIIKA C TOKOM https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJIS Ha
IPOBOAHMK C TokoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 | bu6muotexa [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM»

JleiicTBuEe MarHUTHOTO TOJIS Ha

5 JBUKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 Bubmuotexa [JOK
Cwuuta Jlopenma. PaGoTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas uHaykuus. [lotok

6 BEKTOpa MarHUTHOM uHAyKuuu. 31C 1

MHIYKIMU. 3aKOH 3JIEKTPOMarHUTHON




unaykunu Papanest

JlaGopaTtopHnast pabota
«HccnenoBanue SBICHUS
3JIEKTPOMArHUTHOM WHTYKIIAK»

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

NHnyKTUBHOCTB. SIBICHUE
camouHaykiuu. IJIC caMOMHIyKIHH.
DHeprusi MarHuTHOTO TIOJIST KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

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

TexHuueckue ycTpoicTBa U X
PUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTBI, 3JEKTPOABUTATENb,
YCKOPUTENH 3J€MEHTAapHBIX YaCTHII,
AHAYKIUOHHAsA [1€Yb

10

O6o0maromuii ypok «MarHutTHoe
noJie. DJIeKTPOMAarHuTHAS WHITYKIIHSDY

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

11

KonTtponbHas pabora o Teme
«MarnuTtHoe noJe.
DneKTpoMarHuTHas MHIYKIUS

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

12

CBOOOTHBIE MEXaHIYECKHE
Kosiebanus. ['apMoHnUeckue
KosieOaHus. Y paBHEHUE
TapMOHUYECKHX KOJIeOaHUH.
[IpeBpaiienue sHepruu

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

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
neproaa MajbIxX KoJIeOaHHd rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MACChI TPy3a»

14

Koneb6arensublit koHTYp. CBOOOAHBIE

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




ANIEKTPOMArHUTHBIC KOJIeOaHUs B
U7earbHOM KoJiebaTeIbHOM KOHTYpE.
AHaorus Mex1y MEXaHUUYeCKUMHU U
3IEKTPOMArHUTHBIMU KOJIeOaHUsIMU

15

®opmyna ToMmcona. 3akoH
COXPAHCHUS SHCPIrUU B UCAJIBHOM
KOJIe0aTeTbHOM KOHTYPE

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

16

[IpencrasieHue o 3aTyXarIUX
KosieOaHusX. BeiHyX1eHHbIC
MexaHHueckue kojebanus. Pezonanc.
BBIHy)K[[GHHBIe OJICKTPOMArHMTHBIC
KoJsieOaHus

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

17

[lepemennslii Tok. CHHYCOUaNbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOT0 TOKA. AMIUIMTYJHOE U
JICACTBYIOILIEE 3HAYCHHUE CUIIBI TOKA U
HaIpsKEHUs

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

18

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SJHEPTUU

19

Y CTpolCcTBO M TPAKTHYECKOE
IPUMEHEHHE NIEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOr0 TOKa,
JIMHUU JJIEKTpoIepeaay

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

20

DKOJOTUYECKUE PUCKH TIPH
IIPOU3BOJICTBE IEKTPOIHEPTUH.
KynpTypa ucnonb3oBanus
3JIEKTPO’HEPIUH B ITIOBCEAHEBHOM
KU3HU




Mexann4deckue BOJIHEI, YCJIOBUA

pacnpoctpanenus. [lepuoa. Cxkopocthb

bubmunoreka LIOK

21
pacnpoCTpaHEHUs U IJIMHA BOJHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunblie U MPOJIOJIbHBIE BOJTHBI
” 3ByK. CKOpOCTh 3BYKa. | pOMKOCTh bubmmoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX
23 cBoMcTBa U cKopocTh. [Ikama Bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHLIMIIBI paTOCBSI3U U
24 teneBuaeHus. Pa3BuTre cpeacTs
cBs3u. Pagnosokamnus
’5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPaHEHHE
2% CBETa B OJHOPOJHOMU cpejie. bubmmoreka [JOK
ToueuHslil UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus cera. [loctpoeHue Bubmmorexa [IOK
p L p https://m.edsoo.ru/ff0cd4e0
n300pakeHHI B TUIOCKOM 3epKaiie
[Ipenomnenue ceeta. [TonHoe
73 BHYTpEeHHeE oTpakeHue. [IpenenbHbii bu6nuoreka [JOK
YT'OJI TIOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd716
OTpaXKeHUs
29 JlaboparopHas padota «3mepenue bubmmoreka [JOK
MOKAa3aTeIs MPETOMITCHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Moctpoenne n3odpaxeHuii B bubmmoreka [JOK




nuH3e. DopMyiia TOHKOH JIMH3BL.
VBennueHue TMH3bI

https://m.edsoo.ru/ff0cddle

JlaboparopHas paboTa

31 «HccneqoBanue CBONCTB
U300paXKEHUI B TUH3AX)
Hucnepcus cBeta. CoKHBINA COCTaB
0 oenoro cBera. L[et. JJaboparopras
pabota «Habmonenue aucnepcun
CBETa»
13 UnTepdepenmus crera. Audpakius bubmmoreka [JOK
cBeta. JludpakunoHHas peneTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbubmuotexa [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
3 OnTuueckrie MpuOOPHI U YCTPOHCTBA U
> yCIIOBUS UX 0€30MacHOTO MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH
36 KJIACCMYECKOW MeXaHUKH. [locTynarsl bubnuotexa [JOK
CIielIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeJIeHre BPEMEHH M COKpaIEHUE buGnnorexa LIOK
https://m.edsoo.ru/ff0cta42
JUTUHBI
DHeprus ¥ UMIYJILC PEISITUBUCTCKOM
38 yacTuilbl. CBSI3b MacChl C YHEPTUEHN U buGnnorexa [IOK
https://m.edsoo.ru/ff0cfc68
HUMITYJILCOM. DHEPTHUSI TIOKOS
KontponbHas padora «Onrtuka.
39 OCHOBBI crielIUaIbHOM TEOPUH bubmmorexa [OK

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf610




®oronsl. opmyina [Inanka. Dneprus

bubmunoreka LIOK

40
U UMITYJIbC (JOTOHA https://m.edsoo.ru/ff0cfe16
OTkpsITHE U HCCIIEA0BAaHNE Eu6 [IOK
HOIHOTEKA
41 .0 A.T.
porospexra. OnbrTet https://m.edsoo.ru/ff0cffc4
CrojeToBa
3akoHbI hoTodddexTa. YpaBHEHHE
. (vb P P but6mmoreka [IOK
42 OitamreitHa 111 hoTodddekra.
https://m.edsoo.ru/ff0d015e
«KpacHnas rpanuna» porosrddexra
HaBaenne ceera. OnbiTol I1. H.
43 JlebeneBa. XMHUYECKOE NEHCTBHUE bubmorexa LOK
JleBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTponucTea u
MPaKTUYECKOE MTPUMEHEHHUE:
44
dboTorneMeHT, HOTOIATUHK,
COJIHEUHas1 ObaTapesi, CBETOIUO/
45 Pemenue 3aga4 mo reme « 3J€MEHTBI bubnuoreka [{OK
KBAHTOBOU OIITHKM)) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbBITE
46 Pesepdopna o paccesHuro o-4actu Bubmmorexa [IOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mozeb aToMa
but6mmoreka [IOK
47 IT b
OCTYIIATRL Hopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u norsiomenrne GOTOHOB
48 IIPHU IIEpPEX0JIe aToMa ¢ OJHOTO YPOBHS bubmmorexa IOK
P pexoz . A i https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Ipyroil. Buasl criekTpos
BoHoBEIe cBOlicTBa yacTUIl. BOJIHEI
. bubnuoreka [IOK
49 ne bpoina. KopnyckymnsipHo-

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHY>KACHHOC U3JTYUYCHUC

50

OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI

Pesepdopaa no onpeneneHuio cocraBa

PAAOAKTUBHOI'O U3JTYyUCHHUA

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

51

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Brnusaue
PaAMOAaKTUBHOCTH HA KUBBIE
OpraHU3MBbI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacmna.
DIIEKTPOHHBIN ¥ MIO3UTPOHHBIN OeTa-
pacnaa. ['aMma-uznydyeHue

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

53

DHeprus CBSI31 HyKJIOHOB B Si/Ipe.
Snepubie peakuuu. AnepHbii
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
AKOJIOTUYECKHE aCTICKTHI SIACPHOMN
SHEPTEeTUKHU

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

54

DnieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. MeToibl HAOMIOACHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiit ctonn «@yHaaMeHTalbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
du3nUecKoil KapTUHBI MUPa»

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

55

DTanbl pa3BUTHS aCTPOHOMHUH.
[IpukagHoe 1 MEPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHH. Bun
3BE31HOTO Heba. Co3Be3us, IpKHE
3BE3/bI, INIAHETHI, UX BUIMMOE
nemkenne. ConHeyHnas CUCTEMa




56

Comnnne. ConHeyHas akTUBHOCTb.
Nctounuk sHeprum CosiHIa U 3BE311

57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/IbI TTTaBHOM
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHee
cTpoeHue 3B€311. COBpeMEHHBIE
MIPEACTABICHUS O MPOUCXOKACHUU U
sporornu CoJIHIA U 3BE3T

58

Muneunsiii [1yTe — Hama I'anakruka.
[Tonoxenne u aBmxenne ConHLa B
lNanaxruke. I'anaktuku. Y€pHbie
JBIPBI B IIPAX TaJaKTUK

59

Bcenennas. Pazberanue ranakTuk.
Teopus boiboro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemuiennsie mpo6ieMbl acTpOHOMUU

61

KoHnTtposbHas paboTa «DJIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o6maromuii ypox. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMAIbHON U
3TUYECKOH cepax AesITeNbHOCTH
YeJloBeKa

63

O6o6maromuii ypok. Pois u Mmecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAy4YHON KapTUHE MUpa

64

O6o0matromuii ypok. Posb




duznyueckoit Teopur B GOPMUPOBAHUH
MIPEACTABICHHUH O GU3UICCKOM
KapTHHE MHpa

O6o6maromuii ypok. Mecto
65 ¢u3uUecKoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HAYYHBIX TPEICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe mose.

DIEKTPOMarHuTHasE MHIYKIUS

PesepBHbiil ypok. Ontuka. OCHOBBI
67 CIIelIMaIbHON TEOPUU
OTHOCHUTEIIbHOCTH

Pesepnsrii ypok. KBantoBas dusuka.
68 DJIEeMEHTHI aCTPOHOMUU U
acTpopu3uku

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJTACC

Kon
NMpoBepsieMoOro
pe3yJjabTaTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpPUMEpPAX polb W MeCTO (PU3UKH B
(hOpMHUPOBaHUHM COBPEMEHHOW HAyYHOW KapTUHBI MHUpA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

VY4YuTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PU3MYECKHX MOJEINei:
MaTepuaibHas TOYKa, MHEpIUalbHas CHUCTeMa OTCUYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJEIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBIM OJJICKTPUYECKUN 3apsii — IPU pELICHUU

bu3nuecKux 3aaa4d

10.3

PacnosnaBate Qusnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH X HA
OCHOBE 3aKOHOB MEXaHUKU, MOJEKYISIPHO-KHHETHYECKOW TEopuu
CTPOCHHSI  BEIIECTBA M  DJIGKTPOJAWHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJMHEIHOE JBMKEHUE, CBOOOIHOE TaJeHUe
TeN, ABWXKEHUE IO OKPYKHOCTH, WHEPIHS, B3aUMOJCUCTBHE TEI,
mupdysus, OpOyHOBCKOE [BHKEHHE, CTPOCHUE JKUIKOCTEH W
TBEPABIX  TeJ, M3MEHeHHe o0BhEMa Tenm TpU  HarpeBaHHUH
(oxJIaXXIeHWN), TEIUIOBOE pABHOBECHE, HCIIAPCHHE, KOHJCHCAIIHS,
MJaBJICHUE, KPUCTAJUIM3alKs, KHUIICHHE, BIAXHOCTh BO3/yXa,
MOBBIIICHUE JAABJICHHS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CBSI3b MEXOYy IapaMeTpaMd COCTOSIHHSI Ta3a B H30Ipolieccax;

AJIEKTPU3ALNS TEN, B3aUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIDKEHHE, HCHOJb3ys (usmueckue
BEJIMYMHBI: KOOpPAMHATA, MyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJIbC Tejla, KHUHETUYECKas DHEprus,
MOTEHLIMAJIbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHuYecKas
MOIIHOCTb; IIPU OMMCAHUM MPABUILHO TPAKTOBATH (PU3UUECKHI CMBICIT
UCTIOJB3YEMBIX BEIMYUH, MX O0003HAueHUs W EAMHUIBI, HAXOAUTh
(bopMyIIBl, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYUHY C JPYyTUMHU

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI MW TEIJIOBEIC




SBIICHUS, UCHONB3Yys (U3MYECKHE BEIMYHUHBI: JaBJICHHE Tras3a,
TeMIlepaTypa, CpeAHsss KHHETHYECKas »JHEPrus XaoTH4YECKOIo
JNBW)KEHUST MOJIEKYJ, CpPEIHEKBAJAPATHYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEMJIOTHI, BHYTpPEHHss »HHeprusa, pabota rasa,
KO3((UIIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JIBUTaTelNs; IpU
OTMUCaHUU MPaBUIILHO TPaKTOBATh buznaeckuit CMBICIT
UCIIOJIb3YEMBIX BEJIMYHMH, WX O0O3HAYEHUS M EIUHULBI, HAXOAWUTh
(GbopMyIIbl, CBSA3BIBAIOIINE TaHHYIO (PU3UUECKYIO BEIMUYHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnwuchBaTh M3YYCHHBIC JJIGKTPHUUECKUE CBOWCTBA BENIECTBA H
ANEKTPUYECKUE  SIBIICHUs  (TPOIECCHI), HCMONB3ys  (PHU3UUECcKue
BEJIMYMHBI: QNIEKTPUYECKUI  3apsl,  DJJCKTPUUYECKOEe  TOJIe,
HaANpsOHKEHHOCTD  TOJIS, TOTCHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
OIMCAaHWH TPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOJIBb3YEMBIX
BEeIMYMH, WX OOO3HAYCHHS W €IWHUIBI, YKa3bBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIWYMHY C  JPYTUMH

BCJIIMYNHaAMU

10.7

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl M  SBIEHUS, MCIOJb3Ys
(bu3UYeCcKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
n III 3akonsl HbroTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM JHEpIuH,
3aKOH COXpaHEHMsI UMITYJIbCa, IPUHLIUI CYNIEPHO3ULUHN CUJI, TIPUHIUI
paBHONpABUA HMHEPLUAIBHBIX CHUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHMs BEIECTBA, FA30BBIC 3aKOHBI, CBA3b
CpPEIHEH KUHETUYECKOM SHEPrUU TEIUIOBOIO [BUKEHUS MOJEKYJI C
a0CONIOTHOW TEeMIIepaTypo, MEpBBId 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAaHEHHUs DJJICKTPUYECKOTO 3apsaa, 3akoH Kymona;, mnpm sToM
pasnuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4eCKOe

BBIpQ)KEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLUIBI JCHCTBHS MAIlMH, NPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3nuyaTh YCIOBUS MX O€30MaCHOTO

HCIIOJIb30BaHHUA B HOBCCILHGBHOI\/’I KHN3HHU

10.9

BrimoaHaTs SKCHCPUMCHTHI 110 UCCICTOBAHUIO q)HBI/I‘IeCKI/IX SIBJICHUU U
MIPOIIECCOB C MCMOJB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
aToM (opmyIupoBaTh TMpobieMy (3amady) M THUIOTE3Y Y4YEOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAHOBKY W3  MPEAJIOKEHHOTO

000pyI0BaHUSs, IPOBOAUTH OMBIT U (POPMYIINPOBATH BHIBOIBI

10.10

OC}’H.IGCTBJBITB NpsAMbIC W KOCBCHHBIC H3MCPCHUA (bH3I/IquKI/IX

BEJIMYMH, MPHU 3TOM BBHIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHHS U




HUCIIOJB30BaTh N3BCCTHBIC MCTObI OLICHKHU HOI‘pGH.IHOCTGﬁ H3MepeHI/II>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (DU3MUYSCKUMHU BEIIMYUHAMHU C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHHId; TPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pe3ylbTaThl MOJYYEHHOW 3aBHUCHMOCTH
(bU3UYECKUX BEIIMUMH B BUJIE TAOIUIl U TpadUKOB, JI€7IaTh BBIBOJIBI 11O

pe3yjibTaTaM UCCICA0OBAHUA

10.12

CobOmromaTe mpaBmiia  0€30MACHOTO  TpyJda TP  TPOBEICHUU
UCCIIEIOBAaHU B  paMKax y4yeOHOro OSKCIEPHUMEHTa, Yy4eOHO-
MCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENBHOCTU C HCIOJIb30BAHUEM

M3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3aa4d C SIBHO 3aaHHOM (DU3MUYECKON MOJIENbIO,
UCHONb3ysd (U3UYECKUE 3aKOHbl M TNPUHIMIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BbIOMpaThb (PU3UYECKYI0 MOJENb, BBIICIATh
¢dusnveckre BETMUMHBI U (HOPMYIIbI, HEOOXOIUMBIE il €€ peleHHUs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IOJYYEHHOTO 3HAYCHUS

(hbUBUIECKON BETHYUHBI

10.14

Pemarr  kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKIEHHUI C OMOpON Ha U3y4EHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonp3oBaTe MNpH  pelICHMM Yy4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUH JUIsl TIOMCKa, CTPYKTYPHPOBAHUS,
MHTEpPOpETallMd M MPEACTaBICHUS Y4eOHOM W HaydHO-NOIMYJISIPHOMN
uHpOpMalKY, TOJYYEHHON M3 Pa3INYHBIX MCTOYHUKOB; KPUTHUYECKHU

aHAJIM3UPOBATH MOTy4YaeMyto HH(OpMALIHIO

10.16

[IpuBoauTE mpHUMEpHl BKJIala POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPY KAIOIIETO

MHpa, B pasBUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOM
KHU3HH 17151 o0ecrieyeHns 0€30MacHOCTH pU 0OpaleH!H ¢ MpudbopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJI COXPAHCHMs 3I0POBbS H

cOOJTI0ICHHSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPYIKAIOIICH cperie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH,
IJIaHUpOBaTh  paboOTy  TPYIIbI, palMOHAIBHO  paclpeaciiarh
00SI3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTh B HECTaHJAPTHHIX
CUTyalHUsiX, aJ€KBaTHO OIIEHHMBATh BKJIAJl KaXXJOTO M3 YYAaCTHHKOB

TPYIIIbI B pelIeHne paccMaTpUBaeMoil mpooieMbl




11 KIIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeiHero 001ero o0pa3oBaHus

11.1

JIeMOHCTpHpOBAaTh Ha TMpUMepax polb U MeCcTo (HU3UKH B
(hOpMHUPOBAaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHON TEXHUKHU U TEXHOJIOTHUW, B MPAKTUYECKON AEATEITbHOCTH

JO/IeH, IIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uTHIBaTh TPAaHULBI IPUMEHEHHS] U3YUYEHHBIX (DPU3HUECKUX MOJICIICH:
TOYEYHBIN AIEKTPUUYECKUN 3apsf, siAepHast MOJIENb aTOMa, HYKJIOHHAs

MO/IEJIb AaTOMHOTO Siipa MPH peIIeHNH (PU3nIecKux 3a1a4

11.3

Pacnio3naBate (usmueckue sBIeHUS (MPOIECCH) U OOBACHATH WX HA
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKHU:
AJIEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMMHUECKOE,
MarHuTHOE JEUCTBUSA TOKa, B3aUMOJICVICTBUE MAarHuTOB,
ANEKTPOMATrHUTHAS WHAYKIHS, JEHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U ABWXKYUIMICS 3apsl, 3JIEKTPOMarHUTHBIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpaXEHHE,  NpeloMiIeHHe, uHTepdepeHuus,  audpakuus U
MOJISIpU3aLUsl CBETa, AMCIEPCUsl CBETa, (DOTORNIEKTPUUECKUH 3PPeKT
(botoapdexrt), cBeTOBOE MaBIEHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  HMCKYCCTBEHHas

PaaAnOaKTUBHOCTD

11.4

OnuceiBaTh  HW3yYECHHBIE CBOWMCTBA  BEIIECTBA  (DJIEKTPUUYECKHE,
MarHWTHBIE, ONTHYECKHE, DIEKTPUIECKYIO MPOBOAMMOCTE Pa3INYHBIX
Cpell) U OJJIEKTPOMArHUTHBIC SBIEHUS (TPOIECCHI), HCIOJB3YS
(¢bU3MYeCKue  BEIMYMHBL  DJICKTPUYECKUH  3apsa, Cujla  TOKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  AJIIEKTPUYECKOE  COMPOTHUBIICHUE,
paszHocTh moteHnmanoB, DJIC, pabora Toka, MHAYKIHS MarHATHOTO
moisi, cuia Awmrmepa, cuna JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
SHEPTHs DJICKTPHUYECKOTO W MAarHUTHOTO IIOJICH, MEpPHOJ W YacToTa
KosebaHuii B KoJebaTeTbHOM KOHTYPE, 3apsi/l ¥ CHJIa TOKa B TpoIiecce
FapMOHHYECKHUX AJEKTPOMAarHUTHBIX KoJIeOaHUH, ¢dokycHoe
paccTosiHue W ONTHYECKas CHUJa JIMH3BI; MPU OMUCAHWUW TPABUIBLHO
TPaKkTOBaTh (U3UYECKUN CMBICT HCIOJIB3YEMBIX BEIWYHH, UX
0003HAYCHHUSI W EOUHHIBI; YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIINE

JaHHYIO (PU3UUYECKYIO BETMUUHY C IPYTHMMHU BEIIMUMHAMHU




11.5

OnuceiBaTh N3y4EHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
¢u3znyecKkne BETMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI W 4YacTOTa CBeTa, SHEPrus W HUMIOyJIbCc (OTOHA, MEepUoL
nojaypacnaja, »SHEpPrus CBSI3M AaTOMHBIX sA€p; IpU ONUCAHUU
MPABMIIBHO TPAKTOBATh (PM3MUYECKUIN CMBICI HCIIOIb3yEeMbIX BEIHYUH,
ux 0003HAYCHMUS W EIUHUIIBI; YKa3bIBaTh (YOPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (QU3UYECKYIO0 BETUYMHY C IPYTUMU BEIMUYUHAMHU, BHIYUCIIATD

3HauYeHHUE (PU3NYECKON BETUUHHBI

11.6

AHnanu3upoBaTh (U3MYECKHE MPOLECChl M  SBICHUS, MHCIIONb3YS
¢usznyeckre 3aKOHBI M NOpUHOUOBL:  3akoH Owma,  3aKOHBI
IIOCJIEZ0BATENBHOTO U MAPAJUIENBHOIO COEAUHEHMSI ITPOBOJAHMKOB,
3akoH [[xoynsa — JleHua, 3aK0H 3J€KTPOMarHUTHONM WHAYKIUH, 3aKOH
MPSIMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUsS CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, YypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpPAaHEHHS DJHEPTrUU, 3aKOH COXpaHEHUs
MMIIyJIbCA, 3aKOH COXPAHEHMS JIIEKTPUUYECKOrO 3apsna, 3aKOH
COXpaHEHUsI  MaccoBOro 4wucia, mnocryidatel  bopa, 3akoH
PaaMOAaKTUBHOIO pachajna; IOpu ATOM pa3iaudarb CJIOBECHYIO
(OpMyIIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAXKEHUE U YCIIOBHS

(TpaHuIlBI, 007IACTH) TPUMEHUMOCTH

11.7

OHpe,Z[e.H}ITB HalpaBJICHUC BCKTOpa HWHAYKIHU MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIBI AMmiepa v cuiibl JIopeHna

11.8

CTpOI/ITB n  OIIMUCHIBATH I/I306pa)K€HI/I€, co3aaBacMoO€  IMJIIOCKHUM

3€pKajioM, TOHKOW JIMH301

11.9

BBIMOTHATE SKCIIEPUMEHTSHI 110 UCCIICAOBAHNIO (GU3NYECKUX SBICHUH U
MPOIIECCOB C HCIIOJIB30BAHNEM TPSAMBIX M KOCBEHHBIX M3MEPEHHH; MTpH
3ToM (GopMyIHpoBaTh NpodiaeMy (3a7ady) M THUNOTE3y Y4eOHOTO
SKCHEpUMEHTa,  COOMpaThb  YCTaHOBKY M3  HPEAJIOKEHHOTO

000py10BaHusl, IPOBOAUTH OMBIT U (POPMYIHUPOBATH BHIBOBI

11.10

OcymiecTBIATh TpsIMbIE W KOCBEHHBIC U3MEpEHHs (PU3UIECKUX
BEJIMYMH; MpPH 3TOM BBIOMPATh ONTHUMAJbHBIA CHOCOO H3MEpeHUs M

HCIIOJIB30BaTh U3BECTHBIC METOAbI OLICHKHU l'IOl"peH_IHOCTeI\/'I I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH C HCIOJIb30BAHUEM
OpSAMBIX ~ M3MEPEHUH; IpU ITOM KOHCTPYUPOBAThb YCTAHOBKY,
(buKCcUpoBaTh pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJE TaOIMIl U TPaQUKOB, J1eJ1aTh BEIBOJBI 110 PE3yIbTaTaM

HucciacaoBaHus

11.12

CoOmtomate mpaBmia 0Oe30macHOro Tpyla TIpU  TMPOBEICHUU




UCCIICIOBAaHUH B paMKax Yy4YeOHOro »JKCIepUMEHTa, Yy4eOHO-
UCCIEA0BATENbCKON U IPOEKTHOM AEATEIbHOCTH C MCIOJIb30BAaHUEM

M3MEPUTEIBHBIX YCTPONUCTB U J1a00paTOPHOTO 000pYI0BAHUS

11.13

Pemate pacuéTHble 3aa4M C SIBHO 3aaHHOM (DU3MUYECKON MOJIENbIO,
UCHONb3ysd (U3NYECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BBIOMpaTb (PU3UYECKYI0 MOJENb, BBIICIATh
¢dusnveckre BETUUMHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ peleHHs,
MIPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IMOJYYEHHOTO 3HAYCHUS

(hbU3UIECKON BEITMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKIEHHUI C OMOpON Ha U3y4EHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

11.15

Hcnonb3oBaTe MNpH  pelICeHMM Yy4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsL TIOHMCKa, CTPYKTYPHPOBAHUA,
MHTEPOpPETallMd M MPEACTaBICHUS Y4eOHOM W Hay4HO-NOIMYJISIPHOMN
uHpOpMalKY, TOIYYEHHOH M3 Pa3INYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOJTy4YaeMyto HH(OpPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MallWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3nu4arh YCIOBHS WX O€30MacHOr0 HCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBoAUTH TpUMEpPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B Pa3BUTUC TCXHUKH U TEXHOJIOTHit

11.18

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMH
KU3HH 111 oOecrieueHrs 6€30macHOCTH pU OOpaIieHUH ¢ MpUuOopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJI COXpPaHEHHs] 3I0pPOBbsl H

COOJTFOICHHSI HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKpYKAOIIEH cpesie

11.19

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboOTy  TPYINIBI,  pPalHOHAIBHO  PACHPEACNATh
O0SI3aHHOCTM M IUIAHUPOBaTh JIEATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLEHMBATb BKJIAJ KaXKIOr0 M3 Y4YaCTHUKOB

IPYIIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3jaena

Kox npoBepsiemoro
3JeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O [TIO3HAHU A

1.1

@uszuka — Hayka o mnpupozae. Hayunsle
METOJbl TO3HAHMS OKPY’KAIOLIEro MHpa.
Ponp skcnepuMeHTa M TEOpUHM B IpolLecce
MIO3HAHUS  NPUPOABL.  ODKCIEPUMEHT B

¢duznke

1.2

MopenupoBanue (GU3NYECKUX SBICHUA W
MPOLECCOB. Hayunsie TUIIOTE3BI.
®u3nyecKrue 3aKOHbI W TEOpHH. ['paHULIbI
MPUMEHUMOCTH  (DU3MUYECKUX  3aKOHOB.
[Ipunmun cootBercTBUs. Ponb u  Mecto
¢uszukn B (HOPMUPOBAHMM COBPEMEHHOM
HAy4YHOM KapTUHBI MHpA, B MPAKTUYECKOU

eITeIbHOCTH IO

MEXAHUKA

KMHEMATHKA

2.1.1

Mexannueckoe JIBUKECHUE.
OTHOCHTENBHOCTE MEXaHUYECKOTO

nBuxkeHust. CucreMa orcuéra. TpaekTopus

2.1

[Tepemerenue, CKOpOCTh (cpemnsist
CKOpOCTb, =~ MTHOBEHHas  CKOpPOCTh) |
YCKOpPEHHE  MAaTEpUAIbBHOM  TOYKH, UX
MPOEKIIUM HAa OCH CHCTEMBI KOOpPIWHAT.
CnoxxeHHe TEpeMElIeHU U CIIOXEHUe

CKOpOCTEel

PaBHOMepHOE u PaBHOYCKOPEHHOE
npsMoNMHEHOe  nBkeHue.  ['paduku

3aBUCMMOCTH KOOpAWHAT, CKOpPOCTH,




YCKOpEHHMS, NYTH W  IEpEMELICHUs

MaTepuaIbHOU TOUKHU OT BpEMEHU

CBoOoaHoe majieHre. Y CKopeHue

CBOOOIHOTO ITaJCHUSA

KpuBonuneiinoe nsuxenue. PaBHOMepHOe
ABHNKCHUC MaTepHaHBHOﬁ TOYKHN 10
OKPYKHOCTH. YTJOBasg CKOPOCTh, JUHEHHAsS
CKOpOCTb. [Tepuon " 4acToTa.

LleHTpOCTpEMUTENEHOE YCKOPEHUE

TexHuueckne  yCTpOWMCTBA:  CHHUIOMETP,
ABUIKCHUC CHApSAAOB, LCIIHBIC U PCMCHHBIC

nepeIavyn

[IpakTrueckue paboTHI. N3mepenne
MTHOBEHHON  ckopoctu. MccinenoBanue
COOTHOIIEHUS MEXIy My TSIMH,
HpOfI,Z[GHHBIMH TEJIOM 3a IIOCIICA0BATCIIbHBIC
paBHbIE  IPOMEXYTKHM  BpPEMEHH  IpHU
PaBHOYCKOPEHHOM JIBJKCHMM C HA4aJIbHOU
CKOpOCThIO, paBHOM Hymto. HM3ydeHue
ABUXKCHUS IIIapUKa B BSI3KOU KUOAKOCTH.
W3ydyenune nBUXKEHUS Tena, OpOIIEHHOTO

TOPU30HTAIIBHO

2.2

JTUHAMUKA

2.2.1

[TpuaIMn OTHOCHUTEJIBbHOCTH T'anunes.
ITepBoiii 3axkoH HprotoHa. MHepnuanbHbie

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [TpunIMn

CYNEpIO3UIUU CUIT

223

Bropoii 3akoH HeroToHa 11 MaTepuaibHOU
TOYKM B HHEPLHMAIBHOM CHUCTEME OTCUETa
(MCO). Tperuit 3akoH HpioToHa s

MaTCpHaJIbHBIX TOUCK

224

3akoH BceMHpHOro TaAroteHus. Cuia

TAXKCCTH. HepBa;I KOCMHUUYCCKasA CKOPOCTE.




Bec tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Ttpenue. Cuiia TpeHUs
CKOJIBKCHU A u cujia TPCHUMA IIOKO41.
Koaddurment TPEHUSI. Cuna
CONMPOTUBJICHUA MNpU ABHUXKCHUU TCJIa B

KHUOKOCTU UJIHM I'a3c

2.2.7

[TocrynaTtenbHoe U BpallaTelbHOe

JBUKEHHE a0COTIOTHO TBEPAOTO TEa

2.2.8

MOMGHT CHUJIBI OTHOCHUTCJIIBHO ocHu
BpAILICHMUS. IIimeuo CUJIBI. VYcenoBus

paBHOBecust TBEpAoro Tena B UCO

229

TexHuueckue yCTpOMCTBA: IOJAUIMITHUKY,

ABHUXKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTrueckue paboTHI. N3yuenue
IBIDKEHUS ~ Opycka 1O HaKJIOHHOU
IJIOCKOCTH TIOJ JEMCTBHEM HECKOJIbKUX
cun. MccnenoBaHue 3aBUCHMOCTH — CHJI
YIOPYToCTH, BO3HUKAIOIINX B
nepopMupyemMoll TNpYXHUHE H PE3HMHOBOM
oOpasme, OT BEIWYUHBI UX JAeopManuu.
HccnenoBanue YCIIOBHM paBHOBECHS

TBEPJIOTO TEJa, UMEIOIIETO OCh BPAIICHUS

23

3AKOHBI

COXPAHEHUA B MEXAHUKE

23.1

NMnynec MarepuanbHOM TOYKH, CHCTEMBI
MaTEpHUaIbHBIX TOYEK. MMIynbc cuisl u

HU3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHus wummyiasca B HCO.

PeakTuBHOE IBUKECHUE

233

Pabora criet

234

MoniHoOCTh CHIIBI

2.3.5

Kunernueckass sHepruss  MarepHalbHOMN

ToukH. Teopema 0 KHHETUYECKON SHEPTUU

2.3.6

[TorenmmaneHass sHeprud. IloTeHumnanbHas




SHEPTUs yIpyro nedpopMUPOBAHHOM
npyxuHbl. lloTeHnmanbHas >Heprus Tena

BOJIN3M OBEPXHOCTHU 3eMIIU

HOTGHHI/IEUIBHBIG n HCIIOTCHIUAJIBHBIC

cunbl.  CBA3b pa6OTBI HEIIOTCHIHMAJIBbHBIX

2.3.7 CWJI C U3MEHEHUEM MEXAHUYECKOM PHEPIuH
CUCTEMBI  TeIl. 3aKoH COXPAaHEHHUS
MEXaHUYECKOHN YHEPrUuu

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHuuecKre yCTpOCTBA: IBUKEHHUE PAKET,

o BOJOMET, KOIIEP, IPY>KUHHBIN ITUCTOJIET

[Ipaktuyeckue paboTsl. M3ydeHue CBs3U

5310 CKOpPOCTEM Tel TMpU HEyIpyroM ynape.

HccnenoBanne cBA3u pabOTBHl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHCPIruu T€jIa

MOJIEKYJIAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOI TEOPUU

3.1.1

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KUHETHUYECKOH  TEOpHH. bpoyHoBckoe
JBUKECHHUE. Huddyzus. Xapaxkrep
IBUKEHHS] M B3aUMOJEWCTBUSI  YaCTHIL

BCIICCTBA

Mogenu cTpoeHHusl Ta30B, KUIKOCTEH U
TBEPABIX TE€T M OOBSICHEHHE CBOMCTB

BCIICCTBA HA OCHOBEC 3TUX MOI[GJIGI‘;I

Macca wmounekyn. KomuuecTBo BemiecTsa.

[Tocrosnnas ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u eé€

u3mepenue. [llkana remneparyp Lienscus

Mopnens wuaeampHoro rasa. (OcHOBHOE
yYpaBHECHHE MOJICKYJISIPHO-KHHETHIECKOM

TCOpHUHN UACAIIBHOI'O Ira3a

AbGcomoTHast  Temmeparypa Kak ~ Mepa

CpPEIHEW KMHETUYECKON DHEPIUU TEIUIOBOIO




IBrKeHns yactul rasa. Illkana tremmneparyp

KennBruna

VpaBuenue Knaneiipona — Menpgeneesa.

3akoH /lanmbToHA

T"azoBEIe 3aKOHEL N3onporiecchr B
HACaIbHOM rase c IMOCTOSIHHBLIM
KOJMYECTBOM BEIIECTBA: n30TEepMa,

n30xopa, n3obapa

TexHudeckue  yCTpOWCTBA:  TEPMOMETD,

OGapomeTp

3.1.10

[Tpaktrueckue pabotel. M3mepenne macchl
BO31yXa B KJIaCCHOU KOMHaTe.
HccnenoBanue 3aBUCUMOCTH MEXIY
rnapamMeTpamMu COCTOSIHUSL — Pa3pe’KeHHOIO

rasa

3.2

OCHOBbI TEPMOAMHAMUKHU

3.2.1

TepMonuuamuyeckas cucteMa. BHyTpeHHss
SHEpPrusi TEPMOJAUHAMUYECKOM CHCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

322

Komnmaectso TETUIOTHI " paborta.
BHyTpeHHSIsI ~ 9Heprus  OJHOATOMHOTIO

NACAJIBHOIO ra3a

323

Bunel Termonepenaumn: TEMIONPOBOJHOCTb,
KOHBEKIUS, U3Ty4eHue. TermroéMKOCTh
Tella. YJenbHas TeMmIOEMKOCTh BeIIeCTBa.
Pacuér KOJHWYECTBA TEIIOTHI npu

Terionepeiade

324

IlepBb1it 3aKOH TEPMOJUHAMUKH.
[Ipumenenue MEepBOro 3aKOHA
TEPMOJUHAMUKHU K U30IIpOoLIECCaM.

I'paduueckas naTEpIpeTanys paboOThI raza

3.2.5

TemoBble MammHbl. [IpuHIKNBL OEHCTBUA
TEILIOBBIX MaIIIUH. [IpeobpazoBanus

OHEPIrun B TCIIJIOBBIX MalInHax.




Koadduuuent nonesznoro neiicteus (naee

— KIT[) rermoBoit mamuubl. [ukn Kapro u

ero KIIJ{

Bropoit 3aKOH TEPMOJUHAMUKHU.
396 HeoOpatumocTs mpoueccoB B MPUPOAE.
o TeruoBble  ABUraTend.  ODKOJOTMYECKUE

poOJIEMBI TEIIOAHEPTETUKU

Texnuueckue  yCTpOMCTBAa:  JBHUIATellb
3.2.7 BHYTPEHHETO CrOpaHus, OBITOBOI

XOJIOUIbHUK, KOHTUIIUOHED
328 IIpakTnueckue paboThI. N3mepenue

YIEIbHOU TETUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSHMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooGpazoBanue u KOHJICHCALIHS.
Ucnapenne u kuneHue. YenpHas TEIIoTa
napooOpa3zoBaHUsI. 3aBUCUMOCTD

TEMIICPATYPbI KUIICHUS OT JABJICHHUA

332

AOCOI0THAS U OTHOCHUTCNIbHAS BIAXKHOCTH

BO3ayxa. HaceienHslil map

333

Teépnoe Teno. Kpucrammueckue u
amop(dHBIC Tena. AHM3OTPOIHUS CBONCTB
KPUCTAJLIOB. Kunkue KPUCTAJUIBI.

CoBpeMeHHbIE MaTepHUAIbI

334

[InaBnenne m KpuctayumMzanus. Y AenbHas

teruiora TiaBneHus. Cyomumanus

335

YpaBHEHHE TEIJIOBOTO OamaHca

3.3.6

TexHudeckue yCTpOMCTBA: TUIPOMETP H
IICUXPOMETP,  KAJIOPUMETP, TEXHOJIOTUH
IIOJIy4YEHUsI COBPEMEHHBIX MAaTepUajloB, B
TOM 4yucCIIe HAaHOMATEPHAJIOB, U

HAHOTCXHOJIOI'MH1

3.3.7

IIpakTnueckue paboThI. H3mepenue

BJIQXKHOCTH BO3JyXa

OJIEKTPOAMMHAMUKA




OJIEKTPOCTATHUKA

DnekTpuzanus Tell. DNEKTPUUECKUN 3apsil.

1 JIBa BUJa AIEKTPUUECKUX 3aPsIIOB
[IpoBOoaHUKH, JHABIIEKTPUKU Hu
4.1.2
MTOJTYTIPOBOAHUKHU
4.1.3 3aKOH COXpaHEHHMS AIEKTPUUECKOTO 3apsiaa
4.14 BzaumopeiictBue 3apsnoB. 3akoH Kynona
OnekTpuyeckoe nosie.  Hampssk€HHOCTH
415 3JIEKTPUYECKOTO MOJIA. [TpuHIIMD
o Cyneprno3unuu. JIMHUM  HanpsyKEHHOCTH
AIEKTPUUYECKOTO TOJIS
416 PabGotra cun 3IEKTPOCTATUYECKOTO TIOJIS.
4.1 o ITorennuan. PasHOCTE TOTEHITNAIOB
[IpOoBOHUKYN U AUBIIEKTPUKU B TOCTOSTHHOM
4.1.7 AJIEKTpUYECKOM Tmoje. Jludnekrpuueckas
MIPOHUIIAEMOCTb
ONEeKTPOEMKOCTD. Konpencarop.
4.1.8 DJIEKTPOEMKOCTh TUIOCKOTO KOHIEHCATOpA.
DHeprus 3aps>KEHHOT0 KOHJIEHCaTopa
TexHuueckue yCTpPOWCTBA: AIIEKTPOCKOIL,
419 3IEKTPOMETP, 3JIEKTPOCTATHUECKAs 3allMTa,
o 3a3eMJICHUE ANEKTPONPUOOPOB,
KOHJEHCATOP, KCEPOKC, CTPYUHBIA PUHTEP
4110 [IpakTnueckue paboTHI. N3mepenne
o 3JEKTPOEMKOCTH KOHAEHCATOpa
IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
VYciaoBusi  CylIeCTBOBAaHUS — MOCTOSIHHOTO
4.2.1 AJIEKTPUYECKOTO TOKa. VICTOUHMKH TOKA.
4.2 Cuna toka. [TocTosSsHHBIN TOK
4.2.2 Hanpsioxenue. 3akon Oma aiig yyacTka 1enu
Y DNEeKTPUYECKOE COMPOTUBIIEHUE. Y IeIbHOE
o CONPOTHUBIICHNE BEILIECTBA
424 IlocnenmoBarensHOE, napasieabHOoe,




CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

4.2.5

PaGora onekTpuueckoro Toka.  3aKOH

Jxoynsa — Jlenua

4.2.6

MOH_IHOCTB SJICKTPUYCCKOT'O TOKA

4.2.7

anekTponaBrkymas cuna (ganee — /C) u
BHYTPCHHEE CONPOTHUBICHUE HCTOYHHUKA
ToKka. 3akoH Oma sl TOJIHOHM (3aMKHYTOM)

aneKkTpudeckon nenu. Koporkoe 3ambikanne

4.2.8

DJNeKTpoHHasT  MPOBOAUMOCTh  TBEPABIX
METaJUIOB. 3aBHCHUMOCTb COMPOTUBIICHUS
METaJIJIOB oT TEMIIEPATYPBHI.

CBepxnpoBOIUMOCTb

4.2.9

OnexTpuueckuid ToK B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoaHUKH. CobOcTBeHHas u
npuMecHas MMpOBOANMOCTD
MOJYIPOBOIHUKOB. CaoiicTBa p-n

nepexoja. [1oaynpoBoJHUKOBEIE TPHOOPHI

4.2.11

DJIGKTPUYECKUH TOK B  DJIEKTPOJIUTAX.
QHGKTpO.HI/ITI/I‘IeCKa}I Jucconuanus.

DIIEKTPOIIN3

4.2.12

DJIEKTPUYECKU I TOK B razax.
CaMOCTOSTENILHBIM U HECaMOCTOSTEIbHBIN
paspsia. Paznmunnie THUIIBI
CaMOCTOSITEJIBHOTO  paspsiga.  MosHus.

ITmazma

4.2.13

TexHuueckne  yYCTpOWCTBA:  amMIepMeETp,
BOJIbTMCTpP, PEOCTAT, HUCTOYHHMKHU TOKAa,
ANIEKTpOHarpeBaTebHbIe npuOopHI,
DJIEKTPOOCBETUTEIBHBIE npudopHI,
TEPMOMETP CONPOTUBIICHUS, BaKyyMHBII
IMOA, TEPMHUCTOPBI U (HOTOPE3UCTOPHI,

MTOJTYTIPOBOTHUKOBBIN THOJ, TalbBaHUKA

4.2.14

[IpakTnueckue paboTHI. Nzyuenue




CMENIaHHOTO COEJIMHEHUS PE3UCTOPOB.
N3mepenne DJIC HUCTOYHMKA TOKAa M €ro
BHYTpPEHHETO conpoTtuieHus. Habmonenue

AIIEKTPOITH3a

11 KJIACC

Kon
pasneia

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUSA

4

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

4.3.1

ITocTostHHBIC MarHuTHhlI.

BzauMonencTBre MOCTOIHHBIX MAarHuTOB

432

MaruautHoe mnosnie. BekTop MarHMTHON
MHAYKIUU. [lpuHIMO — Ccynepno3uiuu.
Jlunun marauTHOM MHaykuuu. Kaptuna
JUHUMA MAarHUTHOM MHAYKUUH  TOJS

IIOCTOAHHBIX MAarHuTOB

4.3

433

MarsnuTtHoO€e 1oje MPOBOAHUKA C TOKOM.
Kaptuna  nuHMl  0oag  IJIMHHOTO
OpsIMOTO TMPOBOJAHMKA H 3aMKHYTOI'O
KOJIBLIEBOI'O TMPOBOJHUKA, KaTYIIKH C
tokoM. OnbIT Opcrena. Bzaumoneiicteue

IMPOBOAHUKOB C TOKOM

4.3.4

Cuna Amnepa, e€ Moayb U

HaIpaBlieHUE

435

Cuna Jlopenua, €€ Moayiab H
HalpaBjeHue. JIBuKeHue 3apsKeHHOU
4acTHLBI B OJHOPOJHOM MarHMTHOM

nosnie. Pabota cunst Jlopenia

4.3.6

SIBlIeHUE DIEKTPOMATHUTHON UHIYKLIMU

4.3.7

[ToTok BekTOpa MarHUTHOM MHIYKLUHU

4.3.8

O/C WHTyKLHH. 3akoH

3JIEKTPOMArHUTHON MHAYKIMK Papajaes




BuxpeBoe anextpuueckoe mnozue. IJC

WHIYKIIUA B TIPOBOJIHUKE, JBIIKYIIIEMCS

439 MOCTYTMATeIbHO B OJIHOPOJIHOM
MarduTHOM ITI0JIE
4.3.10 [TpaBuio Jlenna
NHAYKTUBHOCTSE. SBiaenue
43.11
camounaykuuu. DJIC camonHIyKIHu
OHeprusi MarHUTHOTO TOJISI KAaTYLIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHudeckrne yCTPOWCTBA: IIOCTOSIHHBIC
MAarHHuTHI, AJIEKTPOMAarHUTHI,
4.3.14 ANIEKTPOJBUraTENb, YCKOPUTEN
AJIEMEHTAPHBIX YACTHI], WHAYKIIMOHHAs
reyb
[Ipaktnueckne  pabGotbl.  W3yuenue
MarHUTHOTO TIOJSl KaTyIIKA C TOKOM.
4315 HccnenoBanue JIeWCTBUSL MHOCTOSIHHOI'O

MarHuta Ha  paMKy C TOKOM.
Hccnenosanne SIBJICHUS

3JICKTPOMArHUTHOW WHTyKIIUH

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenpHast cucrema. CB0oOOAHBIE
KojeOanus. ["apMoHnYecKne KOJIeOaHuUs.
[lepuon, wacrora, amrumatyna u Qasa

KoJIeOaHui

[IpyXuHHBINA MasITHUK.

Maremarnueckuii MassTHUK

YpaBHEHUE TapPMOHUYECKUX KOJICOaHUH.
Kunematnyeckoe ¥ JAMHAMHYECKOE

OIMCAaHHUE KOJeOaTEILHOIO JABUXXCHUA

[IpeBpamienue SHEpPruu npu

rapMOHUYECKUX  KoneOaHusx. CBA3b




aMIUTUTYIbl  KOJNEeOaHWH  MCXOAHOM
BEJIMYMHBI C aMIUIMTyAaMu KojeOaHHH

€€ CKOPOCTHU U YCKOPEHUS

KoneGarenbupiit  kouTyp. CBOOOAHBIE
JJIEKTPOMAarHUTHBIE KoneOaHus B
UeaTbHOM KOJIEOATEIIbHOM KOHTYpE.
AHanorus MEXIy MEXaHWYECKUMH H
AIIEKTPOMArHUTHBIMH KOJICOaHUSMU.

®opmyna Tomcona

3aKoH COXpaHEHHUs  DHEPruu B

U7earbHOM KOJIeOaTeTbHOM KOHTYpe

BreinyxneHHnbie MEXaHUYEeCKHe
kosnebanus. Pe3zonanc. Pe3onancHas
KpHUBasl. BreinyxneHHnbie

SJICKTPOMArHuTHBIC KoJIe0aHusL.

[lepemennsiii  TOk. CHHycOMIaNbHBIN

MEPEMEHHBIN TOK.

MomHocTb MIEPEMEHHOTO TOKA.
AMIIIUTYHOE 51 JIEHCTBYIOLIEE

S3HAYCHUC CUJIbI TOKA U HAITPAXKCHUA

5.1.10

Tpancdopmarop. [IpousBoxacTso,
nepeaaya u notpebieHue
3IIEKTPUYECKOU SHEPIUH.
DKoJ0orn4ecKkue puUCKH npu
MPOU3BOJICTBE 3JEKTPUUECKON SHEPruu.
Kynberypa HCIIO0Ib30BaHUS

AIEKTPOIHEPTUU B MIOBCEAHEBHOM )KU3HU

5.1.11

Texnuueckue ycTpoiictBa: ceiicmorpad,
ANEKTPHYCCKUI 3BOHOK, JIMHUA

SJICKTpOoIICpcaavd

5.1.12

[Ipaktuueckue pabotsl. MccrnemoBanue
3aBHCHUMOCTH nepuoaa MaJIbIX
KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI

HUTH U Macchl rpy3a. HccrnenoBanue




NEPEMEHHOTO0 TOKa B  LENU U3
[IOCJIEI0BATEILHO COEIUHEHHBIX

KOHACHCATOpAa, KaTYIIKHU U pE3UCTOPa

5.2

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHnueckue BOJTHBI, YCIIOBHSI
pacnpoctpanenus. Ilepuoa. CkopocTh
pacmpocTpaHeHHs] W JJIMHA  BOJHBL

HOHGpG‘-IHBIG " IpOAOJILHBIC BOJIHBI

522

WnTepdepenius u audpaxius

MEXaHUYCCKUX BOJIH

5.23

3Byk. CkopocTh 3ByKa. ['poMKOCTH

3ByKa. Beicota ToHa. TemOp 3ByKa

524

ONEKTPOMarHUTHbIE BOJHBL. Y CJIOBHS
W3IIyYEHUsI DIIEKTPOMATHUTHBIX BOJIH.
B3anmuas opueHranus BekTopos E, B u

U B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBolicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHUE, IIPEJIOMJIEHUE,
HoJIIpU3aIus, mudpaxims,
UHTEpEPEHIHSL. Ckopoctb

OJICKTPOMAardiuTHBIX BOJIH

5.2.6

[llxkana  2IEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 2IEKTPOMAarHuTHEIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHBI pa,Z[I/IOCB}I3I/I U TCIICBUOACHUS.
Pagnomokaryst. DJIEKTPOMarHuTHOE

3arpsi3HEHUE OKPY KAOILEH Cpelbl

528

TexHuueckue YCTpOMCTBA:
MY3bIKAIbHBIC UHCTPYMEHTHI,
yJIBTPa3ByKOBasl TMarHOCTUKA B TEXHUKE
U MEIUIWHE, paaap, PaIroNpPHEMHUK,
TeNeBU30p, aHTeHHa, TenedoHn, CBY-

I1€4Yb

53

OIITHUKA




5.3.1

[IpamonnHeitHOE pacnpocTpaHeHue

CBETa B OAHOPOAHOM cpene. JIyu cBera

532

OtpaxkeHne cBeTa. 3aKOHBI OTPAXKEHUS
cBera. [loctpoenne wu300pakeHMd B

TLTOCKOM 3€pKaJic

5.33

[Ipenomnenue cBeTa. 3aKOHBI PETIOMIICHUS
CcBeTa. AOGCONIOTHBIN HoKa3areb

MMPCIOMIICHUA

534

[omnoe BHYTPEHHEE OTpaKEHHUE.
[IpenenbHbIii yroJ MTOJTHOTO

BHYTPEHHETO OTPAKEHUS

535

Hucnepcust cBera. CIO0XHBIM COCTaB

Oenoro ceera. Llser

5.3.6

CoOuparomue 1 pacceuBaroIlue JIHUH3bI.
Tonkas nmH3a. POKYyCHOE pacCTOsIHUE U
ONTHYECKas CUIa TOHKOM  JIMH3BL
[TocTpoenue M300pakeHUH B
COOMpAIONIMX U PacCEUBAIOIIMX JIMH3AX.
dopMyna TOHKOW JIHMH3BL. YBEIHYCHHUE,

aBaeMoe€ JJUH30M

5.3.7

[Ipenemns MPUMEHUMOCTHU

reOMETPUYECKON ONTUKHU

5.3.8

WNurtepdepentius cera. KorepeHTHBIC
HUCTOYHHUKMH. YcnoBus Ha6JIIOI[eHI/I$I
MaKCHMYyMOB U MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(l)aSHI)IX KOI¢pCHTHBIX HCTOYHUKOB

5.39

Hudpakmuss  ceera. JludpakuuoHHas
peméTka. VYcnosue HAOIIOIeHUS
TJIABHBIX MaKCHMyMOB TIpH TaJCHUU
MOHOXPOMATHYECKOTO cBeTa Ha

T (HPaKIIMOHHYIO PEIIETKY

5.3.10

[Tonsipuzanus cBera

5.3.11

TexHuueckue yCTpOWCTBA: OYKH, JyNa,




¢doroanmapar, NMPOEKUMOHHBINA amnmapar,
MHKDPOCKOII, ~ TEJIECKOI,  BOJIOKOHHAs
ONTUKA, JU(PpPAKUMOHHAS  peméTKa,

TTOJISIPOUT

5.3.12

[Ipaktuueckne pabotel. M3mepenue
I1OKa3aTcCIIsd Hpe.HOMJIeHI/I}I.
HccnenoBanue CBOMCTB M300paKeHUN B

nuH3ax. HaOmonenue aucnepcun cBera

BJIEMEHTHI CIIELIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

6.1

['paHubl NPUMEHUMOCTH KJIACCUYECKOM
MEXAHUKH. ITocrynarsr TEOpHUU
OTHOCHUTEJIbHOCTH: MHBAapUaHTHOCTh
MOAYJId CKOPOCTH CBCTa B BaAKYyMC,

MIPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH.
3aMeZ[.H€HI/Ie BpPpECMCHU U COKpALICHUC

JUIMHBI

6.3

OHEpruss W HUMIYJbC  CBOOOJHOMU

JaCTUIIBI

6.4

CBs13p Macchl ¢ 3HEPTUENH M UMITYJILCOM
CBOOOJIHOM YAaCTHUIIBl. DHEPTHsl TOKOS

CcBOOOIHOM 4aCTUIIBI

KBAHTOBA ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOW OITTUKU

7.1.1

®otonbl. Dopmyna I[lmanka cBs3M
3Hepruu (OTOHa C €ro YacToTOil.

DHeprus U uMNyisc GoToHa

OTKpbITHE u UCCIICIOBAHHE
dororddekra. Onbitel A.I'. CTonmerosa.

3akonsl pororddexra

YpaBHeHue OUHINTEHA 1A
dororddekra. «KpacHas  rpaHuna

dboTtordpdexra

Hasnenue ceera. OnbiTel [1.H. JIebenena




XUMHYECKOE NeHCTBUE CBETA

TexHuueckue YCTpOMCTBA:
dboTosmeMeHT, (HOTOAATUMK, COJTHEUHAS

Oarapesi, CBETOANO]]

7.2

CT

POEHUE ATOMA

7.2.1

Mogens atoma TomcoHa. OnBITE
Pesepdopna no uccnenoBanmio
cTtpoenust aroMa. [Imanerapnast Mmoziennb

aToMa

7.2.2

IToctynarer  bopa.  M3nyyenue u
norjouieHre (OTOHOB TMpH Mepexoe
aToMa C OJHOIO0 YpPOBHS JHEPIMHM Ha
npyroi. Bugel  cnekrtpoB.  CHektp

YPOBHEW 3HEPTrUH aTOMa BOAOpOAA

7.2.3

BoaHoBEIE cBoiicTBa yactuil. BoiHEI ne
Bbporins. KopnyckynsipHo-BOJIHOBOM
nyamusM. Jludpakiuss SIeKTpOHOB Ha

KpHUCTaJlIax

7.2.4

CnonranHoe U BBIHYKICHHOE
U3JIly4deHUEe. YCTPOWCTBO U IPUHLHUII

paboThl nazepa

7.2.5

TexHuueckue YCTpOMCTBA:
CIIEKTPAJbHBI aHAIM3 (CIEKTPOCKOM),

J1a3ep, KBAHTOBBIN KOMIIBIOTED

7.2.6

[Ipaktuueckne pabotel. HaOmonenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE AJ1PO

7.3.1

Mertoasl HaOMIOIEHUS W PETHCTPALUU

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE PATUOAKTUBHOCTU. OTMBITHI
Pesepdopna mo ompenenenuto cocraBa
paauoakTuBHOrO wu3nydeHus. CBoiicTBa
anbda-, Oera-, raMmma-mu3JIy9eHUs.

Bmmsanaue PaaAuOaKTUBHOCTU Ha KHUBBIC




OpraHU3MBbl

7.3.3

OTkpplTHE TPOTOHAa U  HEUTpPOHA.
Hyxnonnas monens siapa [elizenOepra —
WBanenko. 3apsz sapa. MaccoBoe 4uciio

sanapa. 3oTomsl

7.3.4

Anbda-pacnan. DNEeKTPOHHBIH u
MO3UTPOHHBIA  OeTa-pacman. ['amma-
U3Iy4deHue. 3aKOH  PaJHOAKTUBHOTO

pacnana

7.3.5

DOHeprus CBSI3M HYKJIOHOB B sifpe.

Snepubie cuibl. JlegekT Macchl siapa

7.3.6

Snepusle peakuuu. JlelleHHE U CUHTE3

aaep

7.3.7

Snepubii  peaktop.  TepMosiaepHbIA
curre3. [IpoGiemMbl U  MEPCIEKTUBBI
SIEPHOM DHEPreTUKU. IKOJOTUYECKHUE

aCIEKTHI SAECPHOU DHEPTETUKHU

7.3.8

OnemeHTapHple yacTHLbl.  OTKpbITHE
HO3UTPOHA. @dyHnaMeHTaIbHbIE

B3aUMOJIENCTBUS

7.3.9

TexHuueckue yCTpOHCTBA: JO3UMETD,
Kamepa DBuibcoHa, sSIEpHBIM peaxkTop,

aroMHas OomMbOa

7.3.10

[IpakTuueckue pabotel. MccrmenoBanue
TPEKOB YACTHUILL (o TOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bup 3Bé3mnoro neb6a. Co3Be3aus, spKue
3BE3 b, IJIAHETHI, ux BUIUMOE

NIBIDKEHHUE

8.2

Conueu”as cucteMa. [[maHeTrsl 3eMHOU
I‘pyHHBI. HHaHeTbI-I‘I/IFaHTBI nu ux
CITyTHUKH, KapJIUKOBBIE [UIAHETHI.

Maisie tena ConmHEUHOH CUCTEMBI




8.3

Coname, d¢orochepa u armocdepa.

ConHeuHas aKTUBHOCTH

8.4

Ncrounnk sHeprun CosiHLA U 3BE3NT

8.5

3BE3/1bI, UX OCHOBHBIE XapaAKTEPUCTUKU:
Macca, CBETUMOCTb, pauyc, TEMIEPATYpa,
ux B3aMOCBSI3b. Juarpamma
«CTIEKTPAJbHBIA KJIACC — CBETUMOCTDHY.
3BE3MBI TIABHOM IIOCIICIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTEY IS

3Bé3l[ TJ1aBHOM IOCIICA0BATCIIBHOCTU

8.6

###Par###BuyTpeHHee cTpoeHuEe 3BE3L.
CoBpeMeHHbIE TPE/ICTABIICHHS 0
MPOUCXOXKACHUN W 3BOJIIOLINN COJIHLIa n

3BE3[. DTaIbl )KU3HU 3BE31T

8.7

Mnineunbii Ilyte — Hama ["anakTuka.
CnupanbHasg  cTpykrypa [anaktuky,
pacnpenenenue 3BE3A, rasza M IBUIH.
[onoxxenne wu pawxkenne ConHIa B
[Namaktuke. Ilnockas u cdepudeckas

noacucteMsl I aTakTuku

8.8

Tuner ramaktuk. PanuoramakTuku H
KBazapbl. UYEpHBIE HOBIPHI B sAApax

TraJIaKTUK

8.9

Bcenennas. Pacmupenue BceeneHHOM.
3akoH XaOOmna. PazOeranue rajgakTuk.
Bospact u paguyc Bcenennou, teopus
bonpmoro B3peBa. Monens «ropsiuen

Bcenennoi». PenukToBoe n3iyueHue

8.10

Macmrabnass cTpykTypa BceneHHOM.
MeraraiakTuka. Hepewménnnie

poOJIEMbI ACTPOHOMHH




