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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW MporpaMmsl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBieHO Ha (popmMupoBaHue
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 knaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC IENH M3Yy4eHUs (PU3MKU Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTarnpeIMeTHbIe, TpeMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 110 T0J1aM 00yUEeHUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusnka Kak Hayka O HauOojee oOLIMX 3aKOHAX IpPHUPOJIbI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LLkonpHBIN Kype PU3HKH — CHCTEMOOOPa3y O
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
buzmueckoir reorpadueri u acTtpoHommeil. lcmonb3oBaHWE U AKTUBHOE
npuUMeHeHne (U3NYECKUX 3HAHMWA  ONpeNeNseT Xapakrep M pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyeHue (QU3MKU BHOCUT OCHOBHOM BKJaa B (POPMHpPOBaHHE E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarouuxcs, B (pOpPMHUPOBAHHE yYMEHUN MPUMEHSTH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKU
3aBEpHIEHHBIM, OH COAEPKUT MaTepUal U3 BCEX pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nmueckux Tteopuil. Begymum B Kypce sBIseTcs
GopmMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TOTECHIMANa (U3NYECKOW HAyKH, OCMBICICHHE CBSI3U DPa3BUTHS
¢uznkn ¢ pasBuTHEM OOIIecCTBa, a TaKkKe C MHPOBO33PEHUYECCKUMH,
HpPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HaKOMCTBO C IMUPOKAM KPYTOM TEXHHYECKHUX U TEXHOJIIOTUUYECKUX TPUIIOKECHUH
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICP)KaHUs, TMOCBSMIEHHBIX OJKOJOTHYECKHMM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHWKH M TEXHOJOTHH, a TaKKe OOCYKICHHS
po0JIeM palMOHAIFHOTO MPUPOIOTIONBE30BAHUS U DKOJIIOTUIECKON O€30MacHOCTH.

CrepxHEBBIMH 3JIEMEHTaMH Kypca (DM3WKH Ha ypOBHE CpPEIHETr0o OOIIEeTo
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX TMPEJACTABICHUSIX O TPUPOJAE, TpaHUlAX
OPUMEHUMOCTA TEOPHM, IJisi ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUH U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (PU3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IOPOBOJUMBIX NI  KOHTPOJSI M OLEHKH, OCYIIECTBIIIETCS Y4YaCTHUKAMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHameHuss kaOmHera Gu3uku. Ilpm »dTomM obecrieuwBaeTCs  OBJIAJICHHC
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBHCUMOCTEH (PU3MYECKMX BEIMYMH U IIOCTAaHOBKY OINBITOB IO MPOBEPKE
NPEI0KEHHBIX THIIOTE3.

Bonbmioe BHMMaHME yAENSETCS PEUICHUIO PACYETHBIX M KAaueCTBEHHBIX
3agay. [lpu sTOoM 1151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaud C SBHO
3aJaHHON (PU3MUECKO MOIETIbIO, TIO3BOJISIONINE TPUMEHSATh N3YYCHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KakK M3 OJHOTO pas3jena Kypca, TaK U HMHTETPUPYS 3HAHUS W3
pa3HbIX pasnesoB. JJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PUINYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH
KHU3HU, TpeOyroomue BbIOOpa (HU3MUECKOW MOJENU IS CUTyallud TPAKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO K MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
MpPEeIMETHOrO0 KaOWHeTa (M3MKU WM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOwHeTe (QU3UKH TOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpamMme 1o (GpHU3MKe yYeHUYECKHX MPAKTHYECKUX PabOT M JEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JlemMoHCTpanimoHHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIMTIOM MHHHMAJbHOW JIOCTATOYHOCTH U 00OECredYnBaeT IOCTaHOBKY
NEePEYNCICHHBIX B MporpaMme M0 (U3NKE KIFOYEBBIX JIEMOHCTpPAIlUN IS
UCCIICJIOBAHUS  HM3y4aeMBIX SIBICHUH W  MPOILECCOB, OMIHUPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHHYCCKUX MPUMCHCHHUH.

JlabopaTopHOoe o0OOpymOBaHUE I YYCHHUYECKHX MPaKTHYECKHX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO O00OPYNOBAaHUA JOJDKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTab0paTopHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHUS OOYYAIOIIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHHSI KaK pe3ylbTaTa HW3Y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (QopmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTikeHne »THX Ieneld o0ecreynBaeTcs pelIeHHeM CIEIYIOIUX 3a1ad B

npolecce U3y4eHus Kypca GU3MKHU Ha yPOBHE CPEAHETO 001Iero o0pa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJWHAMHKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3IUYHbIX 3aJad C $BHO 3aJlaHHOMN
¢u3znueckoil Monenbo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOUIYIO
cpeny;

e OBJIAJCHHE METOJAMH CaMOCTOSITENIbHOTO TUIAHUPOBAHUS W TPOBEJICHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU VISl Pa3BUTUSI YMEHHUN MPOEKTHO-UCCIIEOBATEIBCKOMH,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsiii B mporpamMme 1o (U3MKE TMepeyeHb JabopaTOPHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUsT JIa0OPAaTOPHBIX PabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeToAbl HAYYHOI'0 NO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpHH. ['paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepemMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBosmHeitHoe  aBmkeHue. [IBWKEHHE  MATEpUAIIBHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JIBH)KEHUE CHAPSAJIOB, LICMIHBIE U PEMEHHBIE ITEpEeaadH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMs KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmronenne nBMXeHUS Tena, OPOIIEHHOTO TMOJ] yIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hamnpasiienne ckopocTH Ipy IBUKEHUHN 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOUIEHHS MEXAY IIYyTAMH, NPOWICHHBIMM TEJIOM 32
IIOCJIE0OBATENbHBIE PABHBIE IIPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydyeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuyenue aBmxeHUs Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
HNHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
IU1s1 MaTepuanabHOi Touku. Tpetuil 3akoH HproToHA 111 MaTepUaibHBIX TOYEK.

3akoH BcemupHOro Ttsirorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoyibkeHus1, kaueHus ). Cuia tperus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU JBHKEHUU Tela B KUIKOCTU WJIU Ta3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTEIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MOALIUITHUKY,
JBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHHE Macc B3aUMOJCHCTBYIOIIMX TEl.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axkonvt coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbC Cunbl M U3MEHEHUE UMIYJbCAa TEla. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeakTuBHOE NBMXKECHUE.

PaGora cribl. MOIITHOCTE CHJIEL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KMHETUYECKON SHEPTUH.

IToTrenmuanpHas SHEprus. IToTenuanbHas SHEprug yOpyro
nehopMUpoBaHHONW  TpYKuUHBL.  [loTeHIWManpHas dSHeprus Tejda  BOJM3HU
NOBEPXHOCTH 3E€MJIN.

IToTenmuanbHbIC u HEIMOTCHIIMAJILHEIC CHJIBL. CBs3b paboThI
HEMOTEHIMAJbHBIX CHJI C M3MEHEHHMEM MEXaHUYECKOW JIHEpPruu CHUCTEMBI TeEIl.
3aKOH COXpaHEHUSI MEXaHUUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHU4YeCcKue YCTPOMCTBA U MPAKTUUECKOE NMPUMEHEHUE: BOIAOMET, KOIED,
MPYKUHHBIA TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomwi

N3ydenne aOCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OIWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHMYECKOH 3HEepruu
TeJIa Ha MPUMEPE PACTSHKEHHST PE3UHOBOIO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3HNKa U1 TEPMOANHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPJIBIX TEJI U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HcaNIbHOrO rasza. AOCOoTHas TemIepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temneparyp KensBuna. ['azoBbie 3akoHbBl. YpaBHeHue MenaeneeBa—Knanernpona.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBlIeHHE H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AU PY3UH )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnbIThl, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HWJEAIIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoouHaMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnyecTBo TemnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y IEIbHAS TEIIOEMKOCTH BEILIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOIAMHAMUKH K wm3ompolieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTtumMoCTh IpoLIeCCOB B IPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nerictBus TermoBod MammHBL [lukn KapHo m ero xoad@uIMeHT MOJae3HOTro
JNEeNUCTBUS. DKOJIOTMYECKUE MPOOIIEMbI TEIIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAaHUS, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevle nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HachlllleHHBIM map. YaenapHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctayuioB. Kuakue kpuctawibl. CoBpemeHHble Matepuaibl. I[LiaBieHue u
KpUCTaIM3anus. Y nenpHas Tersiora miasieHus. Cyonumanms.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILLIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

CniocoObl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DieKTpoAMHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHslil 31€KTpUYECKAN 3apsii.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
MOTEHIUAN0B. [IpOBOAHUKM W JAUANEKTPUKA B BJIEKTPOCTATUYECKOM IIOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTPOCTATUYECKAsl 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEXKIAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAaHUA DJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

DONEeKTpOHHAs  MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYeCKUid TOK B  pacTBOpax M  paciiiaBax  3JIEKTPOJUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIeKTpUUYECKUii TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS LUIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipamoe wu3MepeHue »saeKkTpoaBMXKylied cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb COIPOTUBJICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHA B 10 kimacce OCyIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MUecKkas BEIUYHMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPAaBHEGHMI, JHMHEWHas (QYHKIHS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX MIPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B dKUBOU IPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEILlECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEIN, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIbHUK, KOHIULIUOHEDP, TEXHOIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3e€MJICHUE 3JIEKTPOIpPHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuoopkI,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHuTHBIX MOJIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JMHWNA MarHUTHOM
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKoM. OnbIT OpcTeaa. BzanMmoaelicTBue MpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIEKTPOMAarHUTHOM MHAYKOMH. [loTOK BEkTOpa MArHUTHOU
UHIAYKUAW. OJEKTPOABMKYIIAs CHJIa HMHAYKOUU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME CAaMOMHAYKIMHU. ODJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

ITpaBuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHUuTHOTO MOJISI KATYIIKH C TOKOM.

NccnenoBanue neicTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KosneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoOMazZHuUmMHble Ko1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
[Mapmonnyeckue konebanus. [lepuon, vacrora, ammuTyna u ¢asza KojeOaHUIA.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOjeOaHHsS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
kosneOanus. Pezonanc. BeiHyKI€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHUHYyCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HANPSIKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U MOTPEOICHNUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTUYeCKUN MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3oHanc mnpu moCieNOBAaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTpOonepeIadH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne MepeMEHHOro ToKa B I[EeNM W3 IMOCJIEAOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexktpomarautHoil BosnHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEIOMIICHUE, MOIspU3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IUAarHoCTHMKa B TEXHHKE M MEIWLMHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habnionenne cBA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUH.



HccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHoOuU cpexe. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKECHUA.

Hucnepcust ceeta. ClaoxHbIHM cocTaB 6enoro ceera. L{ger.

CobOuparome W pacceuBaromive JUH3bL. ToHkas suH3a. DoKycHOe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
cobuparnmx U pacceuparonux JuH3ax. opMyna TOHKOW JWH3BL. YBEIUYCHHUE,
JaBAEMO€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuusa csera. JudpakinuoHHas pemérka. YcCIoBUE HaOMIOACHHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE paACIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mojenn MUKpPOCKOTIaA, TEIECKOTA.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOLIBIO TPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nokazaresns NpeaoMiIeHUs CTEKa.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3zznesn 6. OcHOBBI cIeNMATIBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJSA CKOPOCTHU
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpaLIECHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. 3Hepr1/151
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®dortonsl. ®opmyna [Tnanka cBs3u SHepruH GOTOHA C €T0 YaCTOTOW. DHEPTHUs
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHbBI
doToadpdexra. YpaBHenue DiHmTerHa s Gororddekra. «KpacHas rpaHuUIia

doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre ycTpocTBa W MPAKTUYECKOE MpPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIIL.
[Inanerapnas Mmogmenp aroma. lloctynmater bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpHU Mepexojie aroMa C OJHOTO YPOBHS SHEPrUd Ha Apyrou. Bumwl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boausl e bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHnueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmronenue nuHevaToro cekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa M HeWtpoHa. Hyknonnas moxens siapa ['eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. JledexT macchl apa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE NPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOIIHUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3mHoro Heba. Co3Be3qus, sSpKHe 3BE3NBI, TUIAHETBI, WX BHIMMOC
JIBHOKECHHE.

CoJsHEUHAs cucTeMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, X OCHOBHBIC XapaKTEPUCTUKHU. JlmarpamMma «CHEKTPaJbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbl. UEpHBIE ABIPHI B sapax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménubie mpoOaeMbl aCTPOHOMUM.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

HaGmonenus B Teneckon Jlynsl, manet, Mneunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUH B COBPEMEHHOUM HAYYHOU KapTUHE MHUPA, POJib (YU3NIECKOU TCOPUH
B (HOpPMUpPOBAHUM TMPEJCTABICHUN O (PU3NUECKOW KapTUHE MHpa, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMM MAaTEMAaTUKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusl, HAOIIOACHUE, SKCTIEPUMEHT, MOJICITUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTApPHBIX (DYHKIMH, MPU3HAKK TOJ00US TPEYrOJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIOCKUX (puryp u o6bEéma Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAJUIMYECKOM PpEIIETKH, CHEKTPaIbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YITbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIeHA POCCUHUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3allNyg;

YMEHUE B3aNMOJIECTBOBATh C COLUUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSA:

3CTETHYECKOE OTHOLIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI00aIbHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (HU3HUKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aeicTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATECIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBIABJISITH 3aKOHOMEPHOCTHM W  TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSIX  PEAIbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOoOJIeM.
ba3oBble ucciieqoBaTe/IbCKHe 1eiCTBHUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY IOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIIBUTaTh THUMOTE3y €€ pelIeHHs, HaXOAWTh apryMEHTBI AJsl JI0Ka3aTelabCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYyIHUPOBATH COOCTBEHHBIC 3a/Jayll B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICATCIHPHOCTH;

yMETb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTei;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUU (PU3UUYECKOTO COAEPIKAHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IIOWCK, aHAJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHKAIlMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpPXKaHUS B pa3iIMYHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3UKHU ¥ BO BHEYPOUHOU JCSATEIBHOCTH
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JIEUCTBHM C Y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacupenensiaTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pE3ylbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKM W aCTPOHOMUH, BBISABIATH MPOOJEMBI, CTaBUTh MU (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBIMOJTHEHUS TPAKTUYECKON paboThl C YYETOM UMEIOUTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIocOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO DJPYAWIMA B OO0JACTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pedJeKCMH KAk  OCO3HAHHS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OUIUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKJIIOYAIONICTO CIIOCOOHOCTh IIOHMMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIlPaBJIECHUs Pa3BUTUS COOCTBEHHOW SMOILIMOHAILHOU C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHMBAIMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MMOHUMATh SYMOIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KapTHUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTHH, B PAKTUYECKOU 1€ TEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUUECKUH 3apsijl pU pelieHn: (PU3NIECKuX 3a7ad;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEeHHE, KOHACHCAIUs, TUIABJICHHUE, KPUCTAIUIM3AIUs, KUIICHHE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXaHUYECKOE JIBIXKCHHUE, MCMONB3Yys (HU3UYECKHE BEIUYHHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCHOJB3yEMbIX BEJIMYMH, MX OOO3HAUCHUS] U EUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETHYECKasi SHEPTUsl XaO0TUYECKOTO JBMKCHHS MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPCHHSS HHEprHs, paboTa rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
0o0O3HaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOLIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIE, HANPSKEHHOCTh OIS, MTOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUII, YKa3bIBaTh (OPMYJbI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3NUYECKHUE TPOIIECCHI U SBIICHUSA, WCIIONB3Ys (PU3MUECKHE
3aKOHBI W MIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUII CYNEPIO3UIUN CHJI, HPHUHIMI PABHOINPABHS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KymoHa, mpu 3>TOM pa3nuyaTh CIOBECHYIO
bOopMyIHpPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIBL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI TIO HCCIEIOBAHUIO (U3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
bopMyITHUpPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYMH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TPSAMBIX HM3MEPEHHM, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3ybTAaThl TMOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTro DJKCIEpUMEHTa, Yy4eOHO-HUCCIEOBATEILCKOM U MPOEKTHOMU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHallM3a YCJIOBHS 3aJlauu
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HaYC€HUS (PU3NUYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIENU CPEIE;



paboTaTh B TpYINE C BHIOJIHEHUEM PA3IMYHBIX COIMAIBHBIX PpOJICH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JECSATEIBHOCTh B HECTAHIAPTHBIX CUTYyaLUSX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpuBaeMoi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Ppu3uku B GHOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TMPAKTHYECKON MEATEIBHOCTH JIOAEH, LEIOCTHOCTh U E€IUHCTBO
bu3nYecKoi KapTHHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOYEYHBIN AJNEKTPUUECKHUI 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siACpHAs
MOJICJIb aTOMa, HYKJIOHHasi MOJEIbh aTOMHOTO Spa MpU pelieHuu (U3NIECKUX
3a7ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JICMCTBUS TOKA, B3aUMOJICMCTBHUE
MAarHMTOB, DJJICKTPOMAarHUTHasE WHIYKIUs, JCUCTBME MATrHUTHOTO TIOJNS Ha
IPOBOJIHUK C TOKOM M JBIDKYIIUHCS 3apsji, JIEKTPOMAarHUTHBIC KOJeOaHUs U
BOJIHBI, IPSMOJIMHEMHOE pACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepennus, Audpakuyds W [OJApU3AlUsS  CBETa, JUCIEPCUS  CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJA, €CTECTBEHHas W MCKYCCTBEHHas
PaIHOAKTUBHOCTb;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYID  MPOBOJMMOCTh  DPAa3IU4HBIX  Cped) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
JJIEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
MHIYKIMS MarHUTHOTO TMOJs, cwia Ammnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKHA, SHEPrusl JJIEKTPUYECKOIO M MArHUTHOIO IIOJIEH, MEPHOJ] U YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHType, 3apsii W CHJa TOKa B TIPOIECcCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYyCHOE pACCTOSHHE W
ONTHUYECKAs CWJA JIMH3bI, TPU ONHCAHWH TPABUIBLHO TPAKTOBATH (PU3UUYECKHM
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMU
BEJIMYMHAMM;

ONMUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS W MPOLECCHI, HCHOJIb3YS
du3nYecKue BEIMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIJIEp, MpPU OINUCAHUM MPABWIBHO TPAKTOBATh (U3UYECKUN CMBICI
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLHUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATENBHOTO U MAPAIIIENBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
MHIYKIHMH, 3aKOH MPSMOJUHEWHOIO0 PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHMS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHue OifHIuTelHa ans gotodrddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHHE U YCJIOBHUS (TpaHUIIbI, 00JIACTH)
PUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIsi TPOBOAHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh JKCHEPUMEHTHl 10 MCCIENOBAHUIO (U3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHMIl: IpPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpoBaTh BHIBOABL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
NPSAMBIX HM3MEPEHHIl: TMPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKOM M TPOEKTHOU
JESTEHPHOCTH C WCIIOH30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOpPaTOpHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BEIOWpATh (DU3UYECKYIO MOJEIb, BBACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,



HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY PACCYXACHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TIpEACTaBIICHUS Y4eOHOU U Hay4YHO-TIOMYJSPHON MH(POpPMALIMU, MOTYyYEHHON U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATh MOJy4aeMyt0 HHPOpMaLUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIaAa POCCUUCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATECIIBHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bu6moreka [IOK
1.1 ) 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALDF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOI bubnuoreka [IOK
3.1 9 1
TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe NIEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkM B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuotexa [JOK
' WHTYKIIAS https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4ecKUe U JIEKTPOMArHUTHBIC bubnuoreka [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHWYeCcKHEe U 3JIEKTPOMArHUTHbBIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 DNeMEeHTbl KBAHTOBOU ONTUKU 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue aToMa 4 bubnuorexa [IOK



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

4.3 ATOMHOE SAPO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 ]P?tl;fsn;l ;f:;szg r(3/1§f41c97c
Hroro no pazneny 7
Pazaen 6. OGOBILIAIOLIEE IOBTOPEHUE

6.1 Oo6o0maroree MOBTOpEHNE 4 l:t?[ij?;l;f;zgﬁ/sfﬂcg?c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yueHusi | oOpa3zoBaTejibHbIE

padoThI padoTsbI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunrsre MeT(})fzm HO?I,)H:)HI/ISI 1 bubmmorexa [TOK
1 https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUpOBaHUHU COBPEMEHHON 1 bubmuorexa [JOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubnuorexa [JOK
nBrokeHusd. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpHOE NMPAMOJIMHEHHOE 1 bubnunoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE mageHue. Y CKopeHue 1 bubnuoreka [JOK
cBOOOIHOTO MaieHUs https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

7 JIBr>keHrue MaTepuaibHON TOUYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENBbHOCTH ["anunest. 1 bu6nmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
IIepsbiii 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiiuii cit. Brop OHUBaKOH https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOM TOUKH

10 Tperunit 3akoH HproToHa st bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsokecTu. [lepBas kocMudeckas brbmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduuueHt tpenust.

13 Cuia CEHpOTI/IBJIeI—(IbI/Iq})I npu ,I[BI/IE(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarensHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPJOTO Tea
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITynbca. PeakTuBHOE IBM>KEHHE
PaGoTta 1 MOIITHOCTB CHUITBIL.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW IHEPTUn

17 [loreHunanbHas sHeprus. bu6nmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenumanpHast SHEPTHS YIIPYTO
nehopMHUPOBAHHON TTPYKUHBIL.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHnManpHbIe U HEMOTEHIUAJIbHBIE
cuiibl. CBsA3b pabOTHI
HENOTEHLHUATIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUSI MEXaHUYECKOU
SHEpPruun

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

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
M3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponpHas padoTa o teme
«Kunemaruka. JlnHamMmuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE)

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

21

OCHOBHBIE TIOJIOKCHHUST MOJICKYJISIPHO-
KUHETHYECKOH Teopru. bpoyHOBCKOE
nsuxenue. Auddysus

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKCHUS U
B3aMMOJCICTBUS YaCTHUL BELIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIAKOCTEH
U TBEPIBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas Asor aZipo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusii raz 8 MKT. OcHoBHOE

bu6mmoreka [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHUSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B U1€aibHOM ra3e u ux bu6mmoreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOIUHAMHYECKOU CUCTEMBI U

30 crtoco0n1 e€ n3menenus. KomuyaectBo bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BELIECTBA.
bu6mmoreka [JOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanadaTHBINA Mpoiecc

33 IlepBrlii 3aKOH TEPMOJMHAMHUKH U €TO bubnuorexa [IOK
IIPUMEHEHHE K U30IIpoLieccam https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs mpo1ieccoB B bu6nmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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npupoje. Bropoit 3akoH
TCPMOJUHAMHKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH
38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uznka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbHas paborta o teme
39 «MounekynspHas puzuka. OCHOBBI bubmorexa IOK
y ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKI
40 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS
41 BJI&YKHOCTH BO3/lyXa. HackImeHHbIH bubmorexa HOK
AYES- - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucrammyeckue u
42 aMmopdHbIe Tela. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB kpucTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.
43 VY nenbHas TEMIOTA MIaBIECHUSA bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tei. DNeKTPUIECKUI bubnmoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOIHUKH, TUATEKTPUKU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneiictBue 3apsioB. 3akoH
47 Kynona. ToueuHEIN dlIEeKTpUYECKUH bubnmorexa LHOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsiy
Hanpssk€HHOCTB IEKTPUYECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
AIEKTpUYECKUX nojeH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nons. [Torenmman. Paznocts bubmorexa HOK
) A https://m.edsoo.ru/ff0c6f00
IOTEHI[MAIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM II0JIE bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexrpoéMkocTs. KoHImeHcaro
p a p https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTD IIIOCKOTO
52 KOHEHCATOpa. DHEPrus 3apsKEHHOr0 bubmnorexa [IOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopatopHas pabota "U3mepenue
EKTPOEMKOCTH KOHJIEHCcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJICHCATOPOB, KOMHPOBATHHOTO

ammapara, CTpyHHOIro IpuHTepa.
DnexTpocTaTH4ecKas 3allluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
ToKa. 3akoH Jxoynsa-Jlenua

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas padora
«3mepenue DJ1C ucTouyHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

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

59

Pe3epBHblit ypok. KonTposibHas
pabota o Teme "DnexkrpoauHamuka /
Bcepoccuiickas mpoBepouHas pabota

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

60

O6o06maromuit ypok
«nexTpoanHamuka» / Becepoccuiickas
IpoBepoyYHas pabora

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

61

QHCKTpOHHaH MpOBOAUMOCTD TBépIU:»IX
METaJIJIOB. 3aBUCUMOCTh
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPBHI. CBCpXHpOBO,Z[I/IMOCTL



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEeKTpUUECKUI TOK B BaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

63 IpUMecHast MpoBoguMocTh. CBolicTBa 1 bubnuorexa [JOK
p—~n-nepexoa. I1osrynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
puoOOPHI
DneKTpUUYeCKuil TOK B pacTBOPax U

64 pacIuiaBax 3J€KTPOJIMTOB. 1 bubnnorexa [JOK
DIIEKTPOJIUTHYECKAS JUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DneKkTponu3
DIIEKTPUYECKHUI TOK B ra3ax.

65 CamocCTOSITENbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSITENbHBIN pazpsia. MoJiHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DNEeKTpUYECKUE MPUOOPHI U

66 YCTPOMCTBA M UX MPAKTUYECKOE 1 bubnuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KounTponbnas pabota o teme

67 «Qnekrpocraruka. [locTosHHbIN 1 bubnunoreka [JOK
anekTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PezepBHblit ypok. O0oOmaronmii ypok bubnuoreka [IOK

68 1
o TemaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie fl[:;:eﬂl/lﬂ sg:azzil;fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bekrop marHuTHON MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmopaericTBie mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MarHUTHOTO MOJISl KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBME€ MarHUTHOTO NOJIA HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM»

JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBUKYIIYIOCS 3apsSKEHHYIO YacTHILY. 1 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas uHAyKus. [otok

6 BEKTOpa MarHuTHoU nuaykuuu. J/C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camonHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTtponpHas padoTa o treme
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasK UHIYKIIUS

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

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpanienue sHepruu

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majiblx KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»

14

Konebarenbublit kKoHTYp. CBOOO HBIE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ch820



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

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie 3.]'IeKTpOMal"HI/ITHI)Ie
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsblii Tok. CHHYCOUATBHBINA
MepeMEHHbINA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JefcTByIOlIee 3HAUEHHUE CUITBI TOKA U
HaMpsHKEHUS

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

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U MPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKA,
JIMHUH dJIEKTpoIepe1ad

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnonpzoBaHus
IEKTPOIHEPTUH B TOBCEAHEBHOMN
KU3ZHU



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmoreka [{OK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 cBolicTBa U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIB PaTUOCBI3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KontponsHas padota «Konebanus n bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnnoreka [JOK
ToueuHslilt ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 oTpakeHus ceta. [loctpoeHue bubmorexa HOK
. https://m.edsoo.ru/ff0cd4e0
M300paxKxeHuil B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
08 BHYTpeHHee oTpakeHue. [IpenenbHblil bubnuoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXXCHHUS
29 JlaGopatopHnas pabora «3mepenue bubnuorexa [IOK
IIOKa3aTels IPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIun3ssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



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

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Co>kHBIA COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panupl MPUMEHUMOCTH
36 KJIacCMYeCKOW MexaHuku. [locTynarsl bubnmuoreka [JOK
CIIelIMaIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amMe/yieHre BpEMEHH U COKpaIlleHUue bubmmorexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMMYIbC PENITUBUCTCKOM
38 qacrlzmm. CB;I3Ly Macfbl C DHEeprueu u bubmorexa LIOK
https://m.edsoo.ru/ffOcfc68
UMITYIBCOM. DHEPrusl MOKOs
KonTtponsHas padora «OnTHka.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf6f0



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

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMITYJIbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 oto3ddekra. O A.T.
porospexr HBITRt https.//m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl poTodddekTa. YpaBHeHne
. (? P P bubmmoreka [{OK
42 DitHmreitHa 11 hotodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
Jasnenne ceera. OnbiTol I1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MPAaKTUYECKOE MMPUMEHCHHE:
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «JIeMEHTBI bubnuoreka [JOK
KBAHTOBOM ONTHKIY https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio 0-4acTu bubmorexa HOK
PHOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
Wznydenne u norionieHne (poTOHOB
48 i I/I}ll'lqe exoJie aLTOMelllI co H(;I;O OBHSI bubmiorexa LIOK
p pexOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
Bonnossle cBocTBa yacTull. BoaHBI
. bubmuoreka [JOK
49 ne bpoiins. KopnyckynspHo-

BOJIHOBOM AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anbda-, 6era-, ramma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKphITHE TPOTOHA Y HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepubie peakunu. AnepHblid
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHE aCTICKTHI SACPHOMN
SHEPTEeTUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
perucTpayy 1eMEeHTapHBIX YaCTHII.
Kpyrasbiii cton «®yHnameHTanbHbIe
B3auMo/IeicTBUs. EquHCTBO
(bu3n4ecKoi KapTUHBI MUPay

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pa3BUTUS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33pEHUYECKOE
3Ha4YeHHe acTpoHOMHUU. Bun
3B€31HOTO Heba. Co3Besaus, sIpKue
3BE3/1bl, IUTAHETHI, UX BUIUMOE
npxenue. ColHevHas cucreMa



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

56

Counne. CoyiHeyHast aKTUBHOCTb.
Ncrounuk sneprun CoJiHua U 3BE3]1

57

3BE3/1bI, ©X OCHOBHbIE
XapaKTePUCTHKU. 3BE3/IbI TTIaBHOM
MOCJIeIOBATeILHOCTH. BHYTpeHHEE
cTpoenue 3B&311. COBpeMeHHbIE
MIPEJICTABJICHHS O TIPOUCXOXKICHUU H
spomoruu CoHIa U 3BE3]]

58

Mneunsiii [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anaktuku. Y€pHble
JIBIPBI B A7Ipax rajlakTHK

59

Bcenennas. Pa30Oeranue rajakTHK.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «I1eMEeHTBHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ITHYECKOH cdepax esTeIbHOCTH
yeJIoBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb




¢u3nveckoit Teopun B GopMUpOBAHUH
npeacTaBiIeHu 0 prU3nIecKoi
KapTUHE MHpa

Oo6o06maromuit ypok. Mecto
65 ¢bu3nvecKoil KapTHHBI MHpa B 00IIeM
psTy COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

66 PesepBHbIl ypok. MarautHoe noie.

SHGKTPOMaFHI/ITHaSI HUHAYKOHA

Peseprubiit ypok. Ontuka. OCHOBBI
67 CHCIHATEHON TeOpHH
OTHOCUTEIBHOCTH

Pesepnsrii ypok. KBantoBas ¢pusuka.
68 DNeMEeHTHI aCTPOHOMUH U

acTpopU3UKHU

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 0011Iero 00pa3oBaHUsI

10.1

JeMoHCcTpupoBaTh Ha TpUMEpax pojib U MecTo (UMK B
(GbOpMUPOBAHUHM COBPEMEHHOW HAy4HOW KapTHHBI MHUpa, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOUN JESATEILHOCTH

monen

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NUECKUX MOJIENEH:
MaTepuaibHas TOYKa, WHEpIHAIbHAs CHCTeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TEINO, UACATBHBIN ra3; MOJEIN CTPOCHUS Ta30B, KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM JIIEKTPUYECKHM 3aps — IpPU PEIICHUH

buznyeckux 3anau

10.3

Pacno3naBath pusmyeckue siBieHus (Ipouecchl) U OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXAHMKH, MOJEKYJISIPHO-KMHETUYECKOW Teopun
CTPOEHMsI BEUIECTBA U  AJIEKTPOJUHAMHMKH: PpPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUXKEHHE, CBOOOJHOE MajeHUE
TeJ, JBW)KEHHE IO OKPYKHOCTHM, HMHEpLMs, B3aUMOJIEHCTBUE TEll;
muddys3us, OpOYHOBCKOE JABWKEHHE, CTPOCHUE IKHAKOCTEH U
TBEPABIX  Teld, MU3MEHeHHWe 00béMa Tel IpU  HArpeBaHUU
(oxyaxaeHuu), TEMJIOBOE paBHOBECHE, HCIIAPEHHE, KOHJAEHcalus,
IUIaBJICHUE, KPUCTAUIM3alMs, KHUIEHHE, BIIAXHOCTh BO3]yXa,
NOBBILIEHNE JIaBJICHUS a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEXJAy IlapaMeTpaMu COCTOSHHUS Ta3a B H30IpPOLECCaX;

QJICKTpU3aluAa TCII, B3aHMOHeﬁCTBHe 3apsAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JBIJKEHHE, HCHONb3Yys (U3HYecKue
BEJIMYMHBI: KOOpJMHATa, MyTh, IEepeMelleHHe, CKOPOCTh, YCKOPEHHE,
macca Tela, CHJIA, MMIYIbC Tela, KHUHETHYecKas SHeprus,
NOTEHIMAJIbHAsE OSHEeprus, MexaHudeckas paboTra, MexXaHudeckas
MOIITHOCTh; IIPY ONUCAHUH MPABUIBHO TPAKTOBATh (U3NUECKUN CMBICI
UCTOJb3YeMbIX BEJIWYMH, UX OOO3HAYEHMS M E€JUHHUILBI, HAXOIUTh
(GopMyIibl, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUYUHY C JIPYTUMHU

BCINYHNHaMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TE€I M TEIJIOBBIC




SIBIICHUSI, UCHOJb3ys (U3MUECKUE BEIMYMHBI: JaBJICHHE Tas3a,
TEeMIIepaTypa, CpeAHssl KHHETUYECKas DSHEPIrus XaoTHYECKOIro
JBW)KCHUS MOJICKYJI, CpEIHEKBaJpaThyHash CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPCHHsIsI JHEprus, pabora rasa,
KO3 (PUIIMEHT TMOJE3HOTO JEHCTBHUS TEIUIOBOTO JIBUTATEIsA;, TIPU
OTHCAHHH MPaBHIIbHO TPaKTOBATh busznyeckuit CMBICIT
UCIMOJIb3YEMbIX BEIMYWH, WX OOO3HAYCHHMS W CIUHUIIBI, HAXOIUTh
(bopMyJIbI, CBA3BIBAIONINE JAHHYIO (DU3HUECKYIO BEIHYUHY C APYTUMH

BCJINYHUHaM

10.6

OnuceiBaTh HM3y4EHHBIE DJIEKTPUYECKUE CBOWCTBA BEIlECTBA U
JNIEKTpUYECKHE  sABJIEHUs  (TpoIecchl), HCHONb3yd (u3nueckue
BEJIMYMHBL:  DJJIEKTPUYECKUMH  3apsii,  DJEKTpUYecKoe  ToJe,
HANpsDKEHHOCTh TOJIS, MOTEHIMAJ, pPa3HOCTh MOTEHIUAIOB; MpHU
OTHMCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3yEMBIX
BEJIMYMH, WX OOO3HAUEHHUS U EIWHUIBI, YKa3bIBaTh (POPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEIUYMHY C JIPYTUMHU

BEJINYNHaAMHN

10.7

AHAJIN3UPOBATh (1)I/I3I/I‘—IeCKI/Ie nmponecCel MW  ABJICHUSA, MCIOJbB3Yyd
bu3ndecKue 3aKOHBI M MIPUHITUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, |, Il
u |l 3akonpl HploTOHA, 3aKOH COXpaHEHHS MEXaHHYECKOW SHEPTUH,
3aKOH COXPAaHEHUS MMITYJIbCA, TPUHIUI CYIEPIIO3UIIUN CHJI, TIPUHIIHIT
paBHOIIPAaBHS ~ HMHEPIHMAIBHBIX CHUCTEM OTCUETa; MOJICKYISIPHO-
KWHETHYECKYI0 TEOPHIO CTPOCHHSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpelHel KWHETUYECKOW SHEPrHH TEIJIOBOTO JBIDKEHUS MOJIEKYT C
a0COJIIOTHOW TEeMITEpaTypoOl, MEpPBbId 3aKOH TEPMOJIUHAMHUKHU; 3aKOH
COXpaHCHHs JJIEKTPHUYECKOTO 3apsaa, 3akoH KyioHa, mpu 3TOoM
pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPAYKEHUE U YCIOBUS (TPaHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHATE OCHOBHBIE IIPUHLUIIBI HeﬁCTBHH MalluvH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOfICTB; pa3jindatb YCIOBHUA HUX 0€e30I1acHOTO

HCIIOJb30BaHUS B IOBCEIHEBHOM KM3HU

10.9

BBINONMHATE SKCIEPUMEHTHI TI0 UCCIICOBAHUIO (DU3NYCCKUX SIBICHUN U
MIPOIIECCOB C MCIIOIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI; TpU
9ToM (QOopMyITHpOBaTh MpobiieMy (3aady) U THUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO

O60p}/'Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.HI/IPOBaTL BBIBObI

10.10

OCYH.[CCTBJ'ISITL npsAMBIC W KOCBCHHBIC H3MCPCHUA (I)I/ISI/ILIGCKI/IX

BCJIIMYHH, IIpU 3TOM BBIGI/IpaTB OINTHMAJIBHBIN CIIOCO0 HU3MCPCHUA U




HCII0JIB30BaTh U3BCCTHBIC MECTO /bl OICHKHU HOI‘peH_IHOCTef/'I I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHUMOCTH MEXIY (PU3HUECKUMHU BEITMUYMHAMH C
UCIIOJIb30BAHUEM IIPSAMBIX U3MEPEHMM; IIPU 3TOM KOHCTPYHMPOBAaTh
YCTAHOBKY, (PUKCHPOBATh pe3yJabTaThl MOJYYCHHOH 3aBHCHMOCTH
¢u3nUecKuX BEIWYMH B BUAE TaONUI U TPApHUKOB, AEIaTh BHIBOJBI MO

pe3yJibTaTaM UCCIIeJOBaHUs

10.12

CobOmromate  mpaBuwina  0e30MacHOro  Tpyda TpUd  HPOBEICHHUH
UCCIICIOBAaHM B  paMKax Y4eOHOro JKCIEPUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOM M MPOEKTHOM AEATEIBHOCTH C HMCHOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHUS

10.13

Pemratey pacué€rHbie 3a7aun ¢ SBHO 3aJIaHHON (DPU3UYECKON MOJEIBIO,
UCHOJIb3YSl (PU3MYECKHE 3aKOHbl W TNPUHIUIBI, HA OCHOBE aHaIN3a
yCIOBUSL  33Jayd  BBIOMpaTh  (PU3MHYECKYI0  MOJIeNb, BBIJIENSATH
¢uznyeckue BeNUYUHBI U GOPMYJIbl, HEOOXOAUMBIE JUIsl €€ pelIeHMUs,
MIPOBOJUTH PACUEThl U OLEHUBATH PEATbHOCTh MOJIYYEHHOTO 3HAUCHUS

(bU3UIECKO BETMYMHBI

10.14

Pemats Ka4yeCTBEHHBIE 3a1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO I[EMOYKY PACCYKICHUW C OMOPOM HA M3yYEHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJICHUS

10.15

Hcnonp3oBaTh MpU  pelIeHUH Y4eOHBIX 3a7ad  COBPEMEHHbBIE
UH(GOPMALMOHHBIE TEXHOJIOTMM [UI TIOUCKA, CTPYKTYPHUPOBAHUS,
UHTEpIIPETallMd W TPEJCTABICHUS Yy4eOHONW M HaydyHO-TOMYJISPHOM
uH(pOpPMaIIMKY, MOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB;, KPUTHUYECKU

aHAJIM3UPOBATH MOJTy4aeMyIo HH}opMaIHo

10.16

[TpuBoUTH TpHUMEpHI BKIAJa POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-
¢U3MKOB B pa3BUTHE HAyKH, OOBSACHEHHE IPOILIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

10.17

Hcnonbs30BaTh TEOPETHUYECKHE 3HAHHUS 1O (PU3UKE B TMOBCEIHEBHOM
JKU3HU Tl oOecrieueHrst 0€301acCHOCTH IIPH OOpaIIeHUH ¢ MPUOOpaMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JIJISI COXPAHEHUS 3I0pOBBbS H

CO6J'IIO,Z[6HI/I$I HOPM 3KOJOIH4€CKOI'O IIOBCACHUA B Oprmanmeﬁ cpeac

10.18

PaGotaTh B rpyImmne ¢ BBIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBaTh  paboOTy  TpyHIObl, palMOHAIBHO  paclpesensiTh
00s3aHHOCTM M IUJIAHUPOBATh JESITENBHOCTh B HECTAaHIApTHBIX
CUTYyalMsX, aJ€KBAaTHO OILIEHWBATh BKJAJ KaXJOrO U3 YYaCTHHUKOB

I'PYINIBI B peLIeHHE pacCMaTPUBAEMON PO OIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMmble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa30BaHUsI

111

JemMoHCcTpupOoBaTh Ha TMpUMEpax pojib U MecTo (UMK B
(GOpMHUPOBAHUH COBPEMEHHOW HAYyYHOW KApTHHBI MHpA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMU, B MPAKTHYECKON JEATECIbHOCTH

JIOAEH, LETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh IPaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NUECKUX MOJIENEH:
TOYEYHBIN JJIEKTPUYECKUI 3apsj, siepHas MOJENb aTOMa, HYKJIIOHHAs

MO/I€SIb aTOMHOTO siJipa MpH pelIeHnH (PU3nUecKrx 3aaa4

11.3

PacnioznaBate (usnueckue sBieHus (Ipolecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKHA H  KBAaHTOBOH  (pu3HKH:
AIIEKTPUYECKasi MPOBOJMMOCTB, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JIEWCTBUSL  TOKa, B3aUMO/IeiiCTBHE MarHuTOB,
QJIEKTPOMArHuTHasl WHAYKIUS, JIeHiCTBHE MAarHUTHOTO TIOJIsS Ha
MPOBOJHUK C TOKOM H MABIKYIIMWCS 3apsill, AJIEKTPOMarHUTHBIE
Koje0aHUsI W BOJIHBI, MPSAMOJIMHEHHOE paclpOCTpAaHEHUE CBETa,
OTpaXEHHUE,  TpeoMJIeHHe,  uHTeppepeHus, audpakuus U
MoJIsIpU3aIusl CBETa, JUCIEpPCUs CBeTa, (OTOAEKTPUISCKUN AP PeKT
(boToapdexT), cBeTOBOE MaBlICHHE, BO3HMKHOBEHWE JIMHEHYATOTO
CHEKTpa aToMa BOJOPOJAa, €CTECTBEHHass W  HCKYCCTBEHHas

PaauO0aKTHBHOCTb

114

OnuceiBaTh  M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUECKUE,
MarHuTHbIE, ONTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTD Pa3IMUHBIX
Cpel) ¢ DSJIEKTPOMAarHUTHbIE sIBJIeHUs (TIPOILIECCHI), HCIOJIb3YS
dusznyeckue BENUYMHBL:  DJEKTPUYECKUH  3apsi, CHiIa  TOKa,
JNEKTPUYECKOE  HANpPSDKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pa3HocTh noTeHmuanos, DJC, paboTa ToKa, MHAYKIHMS MarHUTHOTO
noyig, cuia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KATYILIKH,
SHEpPrusi SNEKTPUYECKOTO M MArHUTHOTO TOJIeH, MepuoJ M dYacTtoTa
Kose0aHuil B KoeOaTeIbHOM KOHTYpE, 3aps/l U CHIIa TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KOJICOaHMIA, dokycHoe
paccTosiHie W ONTHUYEeCKas CHJIa JIUH3BI, MPU OMUCAHUU TPABUIBHO
TpakTOBaTh (UIWYECKUH CMBICT HUCIHOJB3YEMBIX BEIMYUH, UX
0003HaYeHHs] M EOUHHIIBI; YyKa3blBaTh (OPMYJBI, CBSA3BIBAIOIINE

JAHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTUMU BEIMYMHAMHU
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OnuceBaTh HN3Yy4YCHHBIC KBAHTOBBIC ABJICHHA U IMPOLUECCCHI, UCIIOJIb3Ys
(I)I/I3I/I‘-IGCKI/IG BCJIMUYUHBI: CKOPOCTHb JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacCTOTa CBCTA, JHCPrud U HMITYJIbC (bOTOHa, nepuong
nojgypacmnaga, OSHCPrud CBA3M ATOMHBIX AACp, IIPU ONHMCAHHUU
IMPaBUJIbHO TPAKTOBAThb (1)I/ISI/III€CKHI>'I CMBICJI UCITIOJIB3YCMbIX BCIIMYHH,
nX 0003HAYEHUS U CAWMHUIBI;, YKa3bIBaTb (bOpMy.]H)I, CBA3BIBAIOIIINC
JaHHYIO (1)I/I3I/I‘~IGCKYIO BCIIMYUHY C APYT'UMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3UICCKON BEITMIUHBI

11.6

Ananmm3upoBath (U3NYCCKUE TMPOMECCHl W SIBJICHUS, WCIIOIb3Ys
dbusndeckue 3aKOHbBI W NPUHOUINBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO W TMapaUIeIbHOTO COEAMHEHHS TPOBOIHUKOB,
3aKkoH /[xoyns — JleHna, 3akOH 2JE€KTPOMAarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJIMHEHTHOTO PACTIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBI  MPEJTOMJIEHUS  CBETa, ypaBHEHHWE  OWHINTEWHA Ui
dboTordekra, 3aKOH COXpaHEHHsS] DHEPTUH, 3aKOH COXpPaHCHHsS
AMITyJbCa, 3aKOH COXPaHEHUsl SJIEKTPUYECKOTO 3apsjia, 3aKoH
COXpaHEHHMsI  MaccoBOro  4Wcia, TOCTynarsl  bopa,  3akoH
paauoOaKTHBHOTO paclaja, TMpuhd dITOM pa3iaudaTh CIOBECHYIO
bOpMYyITHUPOBKY 3aKOHA, €0 MaTEMaTHUYECKOE BBIPAKEHUE M YCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HampaBJICHUEC BCKTOpa HWHAYKIIMKM MArdvTHOTI'O IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopenia

11.8

Crpoutrb ¥ oONHUCHIBaTH H300pa)KeHHE, CO3JaBAEMO€  IUIOCKUM

3€pKajoM, TOHKOU JIMH301

11.9

BBINONHSATE SKCIEPUMEHTHI TI0 UCCIIC0OBAHUIO (DU3NYECKUX SIBICHUN U
IPOIIECCOB C MCIOJIH30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHHIA; IPU
sToM (opmyaupoBaTh mpobieMy (3amady) U THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIJIOKEHHOTO

060py,Z[OBaHI/I$I, IIPOBOAWTD OIIBIT U (i)OpMy.]'II/IpOBaTL BBIBObI

11.10

OCYH.[GCTBJ'IHTL IOpsAMBIC W KOCBCHHBLIC H3MCPCHUA (1)I/ISI/I‘IGCKI/IX
BCIIMYHH, IIpU 3TOM BLI6I/IpaTL ONTHUMAJIBHEINA CIIOCO0 HU3MCPCHHA U

HCIIOJIB30BAaTh U3BCCTHBIC MCTO/JbI OLICHKHU HOFpeIHHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (PM3MUECKUX BEJIMYHMH C HCIOJIb30BAHUEM
OpSIMBIX ~ M3MEPEHUH; TpU OTOM KOHCTPYHpPOBaThb YCTaHOBKY,
(GUKCHpOBaTh pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (U3UUECKUX
BEJIMYMH B BHJIE TaOIMIl U TpaduKOB, IeaTh BBIBOBI [0 Pe3yabTaTaM

HCCICA0OBAaHUA

11.12

CoGnronate mpaBwiia 0€30MaCHOTO TpyAa MpH  MPOBEACHUU




UCCJICIOBAaHUI B paMKax yd4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
HCCJIEN0BATEIBCKOM U MPOEKTHOU JIEATEIBHOCTU C MCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPONCTB U J1ab0paTOPHOTO 000pYyI0BaAHUS

11.13

Pemate pacu€rHbie 337a4d C SBHO 33aJaHHOM (DPM3WYECKON MOJEIbBIO,
HCII0JIb3Ys (1)I/I3I/I‘ICCKI/I€ 3aKOHBI W MNPUHLOUIIBI; HAa OCHOBC aHalin3a
yCI10BUA 3aJa4du BI)I6I/IpaTI) (1)I/I3I/I‘-ICCKYIO MOACIb, BBIACTIATH
¢u3nYecKue BETUYHHBI U (POPMYIIbI, HEOOXOAUMBIC I €€ PelIeHus,
IMPOBOAUTD paC‘-IéTI)I U OOCHHUBATH PCAJIbHOCTDH IMOJYYCHHOI'O 3HAUCHUA

(U3NYECKON BEITNIMHBI

11.14

Pematp Ka4eCTBEHHbBIE 3a1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LEMOYKY PACCYKICHUN C ONOPOWM HA M3YyYEHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘ICCKI/IC SABJICHUSA

11.15

Ucnonb3oBarh mnpu  pemieHnd  yueOHBIX 3aJa4  COBPEMEHHBIE
nH(OpPMallMOHHBIE TEXHOJOTHMM JUIsl TIOUCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTalui U MpeJCTaBlIeHHUs] y4eOHOW W HAay4YHO-TIOMYJISIPHOMN
nH(popMalny, MOJTYYEHHON W3 pa3IUYHBIX HCTOYHUKOB; KPUTUYECKU

aHAJM3UPOBATH MOJIy4aeMyI0 HH()OPMAIUIO

11.16

OOBSACHATh MPUHLMUIBI IEHCTBHUS MalluH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS HMX O€30MACHOTO HCIOJIb30BAHUS B

IIOBCEIHEBHOM KU3HU

11.17

[TpuBoUTH TpUMEpHI BKIAJa POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILECCOB OKPYXKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

Hcronp30BaTh TEOPETUYECKHE 3HAHUS O (PU3MKE B TOBCEIHEBHOM
JKU3HU JUTsl oOecrieueHrs 0€30macHOCTH MpH OOpaIleHu ¢ MpruodopaMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JJISi COXPAHEHUS 3I0POBbSI MU

CO6J'IIO,Z[€HI/I$I HOPM 3KOJIOTHYECKOI'O IMTOBCACHHUA B OKp}I)KaIOIHeﬁ cpeae

11.19

PaGorats B rpymme c BBIOJHEHHEM PAa3IUYHBIX COIHMABHBIX DPOJIEH,
IUTAHUPOBaTh ~ paboOTy  TpyMNIbl,  PalMOHATBHO  paclpeneisTh
00s3aHHOCTM ¥  IUIAHUPOBATh JIEITENBHOCTH B  HECTAHIAPTHBIX
CUTyallMsIX, aJeKBAaTHO OLIEHMBATh BKJAJ KaXJOTO M3 YYACTHHUKOB

TPYIIIBI B PELIEHHE pacCMaTpUBaeMOi MPOOIIEMBbI




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KIIACC
K Kon
o NpoBepsieMoro IIpoBepsiemMble 3JIeMeHTBI COAEPKAHUS
paszeJa
3JIeMEHTAa
OU3NUKA U METOJIbI HAYYHOI'O ITO3HAHU A
®usuka — Hayka o npupoje. HayuyHneie MeTobpl MO3HAHUSA
11 OKpyXaromero Mupa. Ponb sKkcriepuMeHTa M TEOpUH B
MpoIIeCcCe MO3HAHUS TPUPOIbL. DKCIIEPUMEHT B (PU3HKE
1 MoaenupoBanue (QU3NUECKUX SBJIEHUH U TPOLIECCOB.
Hayunbie runote3pl. DU3MYECKHE 3aKOHBI M TEOPHHU.
1o I'panunpl  npUMEHMMOCTH  (PU3UYECKUX  3aKOHOB.
' [punnun coorBerctBuss. Ponmp u mecro ¢usuku B
(GbopMUPOBAHUN COBPEMEHHOW HAyYHOW KapTUHBI MUpa, B
MPAKTHYECKOHN AESITeTbHOCTH JII0IeH
2 MEXAHUKA
KMHEMATHUKA
Mexanunueckoe JBUKEHHUE. OTHOCHUTENBHOCTH
2.1.1 MEXAaHNYECKOTO TIBIDKEHUS. Cucrema oTcuéra.
Tpaexropus
[Tepemenienue, CKOpPOCTh (CPeHsISI CKOPOCTh, MTHOBEHHAs
912 CKOPOCTb) W YCKOPEHHE MAaTepUAIbHONM TOUKH, HUX
o NPOEKIMM Ha OCH CcuUCTeMbl KoopauHaT. CroxeHue
MePEMEIICHUN U CIIOKEHUE CKOPOCTEH
21 PaBHOMEpHOE UM PpPaBHOYCKOPEHHOE MPSAMOJIMHEUHOE
' 913 nBUKeHHe. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
o YCKOPEHUS, IyTH U NEPEMEIIECHHUs] MaTepUAIbHOM TOYKHU
OT BpEMEHU
214 CBoOoaHOE MmajieHne. Y CKOpeHUe CBOOOTHOTO TaACHHS
KpuBonunueiiHoe nBuxkeHue. PaBHOMepHOE [IBUKEHHE
915 MarepuajibHOM TOYKM 1O  OKPYKHOCTH.  YTJOBas
o CKOpOCTb, JHUHEHHas ckopocTh. Ilepmon u wyactoTa.
LleHTpOCTpEMUTEIBHOE YCKOPEHHE
2.1.6 TexHudyeckue  yCcTpOWCTBA:  CIHUJIOMETP,  JBHIKEHHE




CHapsA 0B, HCITHBIC 1 pCMCHHBIC IIEPCAavYn

2.1.7

[Ipaktuyeckue  pabGotel.  M3mepeHwe  MrHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOLIEHUS MEXAY ITYTSAMH,
IIPOMJICHHBIMUA TEJIOM 3a IOCIEJOBATEIbHbBIE paBHbIC
IIPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUYKEHUH
C HA4YaJbHOM CKOPOCTBIO, pPaBHOM Hym0. M3yueHue
JBWKCHHS IIapUKa B BSI3KOW JKHUIAKOCTU. I3ydeHue

JABMXXCHUA TCJIA, 6pOHIeHHOFO TFOPHU30HTAJIBHO

2.2

TMHAMUKA

221

[IpuHnun otHOcuTensHOCTH ['anmunes. IlepBblil 3akoH

Herorona. MHepuuanbHbIe CUCTEMBI OTCYETA

222

Macca tena. Cuia. [TpyuHIMI Cynepno3uiyuu cui

2.2.3

Bropoit 3akon HproTOHa 11 MaTepuanbHOW TOYKH B
uHeprmanbHoi cucteme orcu€éta (MCO). Tpermii 3akoH

Hrrotona AT MaTCpUaJIbHBIX TOYCK

224

3akoH BcemHpHOro TtsroreHus. Cuna Tspkectu. llepBas

KOCMHYECKasA CKOPOCTE. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHnue. Cusa TpeHUs CKOJIbKEHUS U
cuna Tpenus mokos. Koapdunment Ttpenms. Cura
COTPOTHBIICHUS TPHU JBIWKEHUH Tela B KUAKOCTU WIH

rase

2.2.7

HOCTyrIaTeJ'IBHOG " BpallaTCJIbHOC ABUXKCHHUEC a0COJIFOTHO

TBEPJIOTO TETA

2.2.8

MOMEHT cHIBI OTHOCHUTEIHLHO OCH BpaliCHU:A. IIneuo

cuibl. YcnoBus paBHoBecus TBEpaoro tena B UCO

2.2.9

Texuuueckue YCTpOﬁCTBaZ INOAIIMNITHUKHKY, JBHKCHHUC

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue paboTsl. V3yueHue nBuxkeHHus Opycka Io
HAKJIOHHOM IUIOCKOCTH IOJ JEMCTBUEM HECKOJBKHUX CHIL
Hccnenosanue 3aBUCUMOCTH CHII YIIPYTOCTH,
BO3HUKAIOIIKX B 1ehOpMUPYEMOIl TIPYKUHE U PE3UHOBOM
oOpasie, oT BenuuuHbl UX aegopmauuu. MccnenoBanue

YCIOBUN paBHOBECUS TBEPIOTO Teja, HUMEIOUIET0 OCh




BpAILICHUS

3AKOHbI COXPAHEHIMA B MEXAHUKE

HNMnynsc MaTepralbHOM TOYKH, CUCTEMBI MAaTEPUAIIBHBIX

23.1 Touek. IMIysbC CHIIbl M U3MEHEHHE UMITYJIbCa Teja
3akoH coxpaHeHus wumnyiasca B MCO. PeaktuBHOe
2.3.2
JIBUKCHUE
2.3.3 Pabota cunbl
2.3.4 MOTHOCTH CHUJITBI
935 Kunerndeckast 3Heprusi MaTepuabHOM TOYKHU. Teopema o
o KMHETHYECKOU SHEPIUU
[TorenumaneHas sHeprusd. [loTeHuHManbHas >HEPrus
23 2.3.6 ynpyro aepopMUpOBaHHON mpyxuHbl. [loTeHuMambHasA
SHEprus Tesia BOJIM3H MOBEPXHOCTH 3eMIIU
[loreHnuaneHble W HEMOTEHIMATbHBIE CHUIBL. CBs3b
237 paboThl  HEMOTEHIHMAIBHBIX CHJI C  W3MCHECHHEM
o MEXaHUYECKON SHEPTUH CUCTEMBI TeJ. 3aKOH COXPaHEHUs
MEXaHUYECKOW SHEPrUn
2.3.8 VYrpyrue u Heynpyrue CTOJKHOBEHUS
239 TexHuueckue yCTpOMCTBA: JIBUKEHUE PAKET, BOJOMET,
o KOIep, MPY>KUHHBIN MUCTOJET
[IpakTrueckue paboThl. M3ydeHHe CBS3M CKOPOCTEH Tel
2.3.10 npu Heynpyrom yaape. HccinenoBaHue cBsi3M paOOThI
CHWJIBI C U3MEHEHHEM MEXaHUYECKOM SHEepruu Tela
3 MOJIEKVJISAPHAS ®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUN
OcHOBHBIE  TIOJIOKEHHUS  MOJIEKYISPHO-KHHETUYECKOM
3.1.1 teopun. bpoyHoBckoe nsuxenue. duddysus. Xapakrep
JBUKEHUS U B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA
31 312 Mojenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPABIX TEN H
. o 00BsICHEHUE CBOICTB BELIECTBA HA OCHOBE 3TUX MoJIesei
Macca monekyn. KonuuectBo BemiectBa. llocrosHHas
3.1.3
ABoraapo
314 TermoBoe paBHOBecue. TemmepaTypa M €€ U3MEpEHHE.

IIIxamna remneparyp Llenscus




3.1.5

Mopens wmaeansHoro raza. OCHOBHOE YypaBHEHHE

MOJIGKYJISIpHO-KI/IHeTI/I‘-IeCKOﬁ TCOPHU UCATIBHOIO I'a3a

3.1.6

AlcomoTHas ~ TemmepaTypa  Kak ~ Mepa  CpedHei
KHHETUYECKOM OHCPIUr TCILJIOBOIO ABWXXCHUA YaCTUIL

ra3a. [llkana remneparyp KenbBuna

3.1.7

Vpasuenne Knaneiipona — Menneneesa. 3akon JlanbToHa

3.18

I'azoBble 3akoHBL. M3ompoueccsl B HAEaNbHOM rase ¢
IIOCTOSIHHBIM ~ KOJINYECTBOM  BEILIECTBA:  HM30TEpMa,

u30Xxopa, nzodapa

3.1.9

TexHuueckne ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10

[IpakTnueckue padoTel. M3mepeHue macchl BO3AyXa B
KJIaCCHOM KoMHate. MccimemoBaHue 3aBUCHUMOCTH MEXKIY

napamMeTpaMu COCTOAHUA pa3pCKECHHOT'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUKHA

3.21

TepmonnHamuueckass cucrema. BHYyTpeHHss »Heprus

TEPMOJMHAMUYECKON CUCTEMBI U CITIOCOOBI €€ N3MEHEHUS

3.2.2

KonuyecTBo TemoTel M pabota. BHyTpeHHsisi >HEprus

OJHOATOMHOI'O HACAaJIBHOI'O Ira3a

3.2.3

Bunpl temonepenayu: TETUIONMPOBOIHOCTh, KOHBEKIIHS,
W3JIy4YEHHUE. TenmoéMKoCcTh Tena. VnennHas
TEINIOEMKOCTL BeEIECTBA. PacyéT KOJMYEeCTBA TEINIOTHI

pu Tervionepeaayde

3.2.4

[lepBbiii 3aK0H TepMOoAMHAMHUKH. [IprmMeHeHHne mnepBOro
3aKOHa TEPMOJMHAMHKHU K H3ompoueccam. ['paduueckas

MHTepIIpeTanus paboThl ra3a

3.2.5

TemnoBble MamuHbl. [IpUHIMIBI JAEHCTBHS TEIUIOBBIX
mainuH. [IpeoOpazoBaHUs SHEPTUU B TEIJIOBBIX MAIlTUHAX.
Koaddumuent mnonesnoro nerictBus (manee — KIIJI)

temioBoi Mamunsbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit  3akon  TepmoauHamuiku.  HeoOpatumocTts
IpoLeccOB B mpupoae.  TemioBble  IBHUraTenu.

DKOJIOTUYECKHE HpO6HeMLI TCIJIO3HECPIr€TUKU

3.2.7

Texauueckue YCTpOﬁCTBaZ ABUT'ATCJ]Ib  BHYTPCHHETO

CropaHus, OBITOBOM XOJOJUJIbBHUK, KOHAUIIUOHECD




3.2.8

[IpakTrueckue paboTHI. N3mepenue YACIBHOU

TEIUIOEMKOCTH

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE [IEPEXO/IbI

[TapooOpa3zoBanue u konaeHcaus. McnapeHue u KuneHue.

3.3.1 YaeneHas TemioTa mapooOpa3oBaHUSA.  3aBUCHUMOCTH
TEMIIEpaTyphl KUTICHUS OT JIaBJICHUS
332 AOCOIOTHAasT UM OTHOCHUTEIbHAs BIAXKHOCTb BO31yXa.
o Hacpiennsiit nap
TBépnoe teno. Kpucramimueckue u amopdHbie Tena.
3.3.3 AHU30TpOINUS CBOWCTB KpUCTALIOB. JKUJIKHE KPUCTAILIIBI.
3.3 CoBpeMeHHbBIE MaTepHaIbI
334 [MnaBneHne w KpUCTAUIM3AlUA. YAedbHAs TEIUIOTa
o maBiaeHus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOTO OalaHca
TexHuyecKknue yCTpPOMCTBA: TUTPOMETP M TICUXPOMETD,
338 KaJJOPUMETpP, TEXHOJIOTHH TIOJYYCHHSI COBPEMEHHBIX
o MaTepuajgoB, B TOM 4YHCIE HAHOMATEpUAJIOB, W
HAaHOTEXHOJIOTUU
3.3.7 [IpakTrueckue paboTel. I3MepeHre BIaKHOCTH BO3IyXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATHUKA
411 OnexTpuzanusl Tel. OJEeKTpuyeckud 3apsa. JBa Buga
o ANEKTPUYECKUX 3apsI0B
412 [TpoBOAHMKH, AUDIEKTPUKH U TTOTYITPOBOHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
414 B3aumoneiictue 3apsioB. 3akoH Kynona
41 OnekTpuueckoe moje. Hanmpspk€HHOCTh 3JIEKTPUYECKOTO
4.15 nousia. [lpunnun cynepnoszunuu. JIuHuM HanpsHKEHHOCTH
ANEKTPUYECKOTO MO
416 PabGora cun anekrpocratuueckoro mons. [loTenmman.
o PazHocTh MOTEHIIMATOB
417 [IpoBogHUKM W JUDIEKTPUKH B TMOCTOSHHOM
o ANEeKTpUYecKoM mose. [IudnexTpuueckas MpoOHUIIaeMOCTh
4.1.8 DIEKTPOEMKOCTb. Konnencarop. DNeKTpOEMKOCTh




IUIOCKOTO ~ KOHJEHCAaTopa.  JHEpPrus  3apspKeHHOIO

KOHJICHCATOpa

TexHu4ecKue yCTpONCTBA: IEKTPOCKOI, 3IIEKTPOMETD,

419 JIIEKTPOCTATUYECKAs 3allHnTa, 3a3eMIICHUE

o ANIEKTPONPUOOPOB, KOHAECHCATOP, KCEPOKC, CTPYHHBIM
HPUHTEP

4110 [IpakTnueckue pabotel. M3MepeHue >IeKTPOEMKOCTU

KOHJICHCATOpa

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJAX
421 VYcnoBus CylecTBOBaHUSI TIOCTOSIHHOTO JJIEKTPUYECKOTO
o toka. Ucrounmku Toka. Cuna toka. [locTosHHBIN TOK
4.2.2 Hampsokenne. 3akon OMa a1 yyacTka 1enu
423 DIIEKTPUYECKOE COIPOTHUBJIICHHUE. VYaensHoe
o COTIPOTHBIICHUE BEIIECTBA
124 [locnenosarensHoOE, napajuiesibHOe, CMEIlIaHHOE
o COeIMHEHUE MPOBOIHUKOB
4.2.5 PaGoTa snekrpuueckoro Toka. 3akoH Jxoyms — Jlenma
4.2.6 MOUIHOCTP JEKTPUIECKOTO TOKA
anekTpoaBmwxkymas cwia (mamee — DJIC) u BHyTpeHHEe
4.2.7 COMPOTHBIIEHNE UCTOYHUKA TOKa. 3aKkoH OMa sl OJIHOM
(3aMKHYTOM) AneKTprdeckoi nemnu. KopoTkoe 3aMbIkaHue
DONEeKTpOHHAs  NPOBOAUMOCTb  TBEPABIX  METAJUJIOB.
4.2.8 3aBHUCHUMOCTD COTIPOTHUBJICHUS METaJIJIOB oT
Temmeparypbl. CBepXIpoBOIUMOCTh
429 DneKTpuyecKuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
o My4KOB
[TonynpoBOAHUKH. CobcTBeHHas u pUMecHast
4.2.10 MPOBOJIMMOCTh  MOJYNPOBOAHMKOB.  CBoiicTBa  p-N
nepexoja. [lomynpoBoHUKOBBIE TPHOOPHI
4211 DneKTpuuecKuit TOK B JNEKTPOIUTAX.
o DIEKTPOIUTHYECKAs JUCCOLMALNS. DIEKTPOJINU3
4212 OnekTpuueckuid TOK B Tazax. (CaMOCTOSTENBHBIN H

HECaMOCTOSTEIbHBIN paspsna. Paznuunbie THIIBI




CaMOCTOSITENBHOTO pa3psaa. Moisnus. [1nazma

TexHuueckue yCTpPOWCTBA: aMIIEpMETp,  BOJBTMETD,

peocrar, MHCTOUYHHUKHU TOK4A, OSJICKTPOHAIrpCBATCIbHBIC

4.2.13 MpUOOPHI, IIEKTPOOCBETUTENIbHBIE TTPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBIM JIMOJ, TEPMHUCTOPHI U
($OTOPE3UCTOPHI, TIOTYITPOBOTHUKOBBINA JHO]T, TATbBAHUKA
[IpakTnueckue  pabotbl.  M3yyeHwe  CMEIIaHHOTO

4214 COCIMHEHUS PE3UCTOPOB.
M3mepenne DJIC ucTOYHMKAa TOKa M €ro BHYTPEHHETO
comnportusnienus. Habmonenue anekTponusa

11 KIIACC
K Kon
o MPOBEPAEMOro IIpoBepsieMble 3J1eMEHTBI COIEPKAHUSA
pasaena
3j1eMeHTa
4 OJIEKTPOAMHAMHUKA
MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAS MHAYKIIMA

ITocrossHEBIE MaruuThl. B3amMonaelicTBHE ITOCTOSHHBIX

43.1
MarHuTOB
MaruutHoe moJsie. BekTop MAarHMTHOM  WHAYKIHWH.
[Ipuniun cynepno3unuu. JIMHUM MarHUTHOW WHAYKIMH.

4.3.2 Kaptuna nuHuii MarHUTHOM MHIYKIMK MOJIS OCTOSIHHBIX
MarHuTOB
MaruutHoe 1oJjie MPOBOJIHUKA ¢ TOKOM. KapTuHa nuHMit
MOJisi JUIMHHOTO TPSIMOTO TIPOBOJIHMKA M 3aMKHYTOTO

4.3 4.3.3 KOJIBIIEBOTO TPOBOJHUKA, KATyIIKH C TOKOM. OmbIT

Opcrena. BzaumoelictBue mpoBOJHUKOB C TOKOM

434 Cuiia AMniepa, €€ MOAyNb U HaIIPAaBJICHHE
Cuna Jlopenua, e€ Moaynb M HampaBieHue. [[BuxeHue

435 3apsKEHHOM YacTHUIbl B OJHOPOJHOM MAarHUTHOM IIOJIE.
PaGora cunbl Jlopeniia

4.3.6 SIBIIeHUE DIEKTPOMArHUTHOW UHAYKIUU

4.3.7 [ToTok BekTOpa MarHUTHOW MHAYKLIMU

438 OJC unaykuuu. 3aKOH 3JIEKTPOMArHUTHOM WHIYKIUU

®dapanes




Buxpesoe anexrpuueckoe mnone. IJC wuHaykuum B

4.3.9 IIPOBOJIHUKE, JBIDKYLLIEMCST IIOCTYIIATEILHO B
OJHOPOJIHOM MarHUTHOM TOJIe
4.3.10 [IpaBusio Jlenma
WunykrtuBHocth.  fBnenne  camomHaykuuu.  DJC
43.11
CaMOUWHTYKIIUHI
4.3.12 OHeprusi MarHUTHOT'O NOJISl KaTyLIKU ¢ TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHuueckue  YCTPOMCTBA:  TOCTOSIHHBIE  MAarHHTHI,
4.3.14 ANIEKTPOMArHUTHI, ANIEKTPOBUTaTENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUII, UHAYKIITMOHHAS TIE€Yh
[Ipaktuueckue paboTel. M3yuyeHWe MAarHUTHOTO TIOJISI
4315 KaTylKu ¢ TOkoM. McciienoBanue 1elcTBUSI TOCTOSTHHOTO

MaromTta Ha paMKy C TOKOM. HCCJ’IC}IOB&HI/IC SABJICHUSA

BHeKTpOMaFHHTHOﬁ UHAYKIOUHA

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKHUE U OSJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.1.1

Konebarensuags cucrema. CBoOomHble  KOJIeOaHUS.
["apmonuyeckue KoJIeOaHws. [Tepuon, 4acToTa,

aMIuTyna u (asza kojaedanmit

5.1.2

[Ipy>XuHHBIA MasTHUK. MaTeMaTU4ECKUN MaSTHUK

5.1.3

VYpaBHuenue rapMOHHUYECKUX KoJIeOaHUH.
Kunemaruyeckoe u JTMHAMHYECKOe OTMKCaHue

K0J1e0aTeIbHOIO JABHIXCHUA

5.1.4

[IpeBpatienne sHeprun Mpu rapMOHUYECKUX KOJICOAHUSX.
CBsi3b aMIUIMTYABI KOJIEOAHMM HCXOJHOW BEITUYMHBI C

AMIUINTYAaMU KoneOaHuii eé CKOPOCTH U YCKOPCHUA

5.1.5

Konebarenbublit KoHTYp. CBOOOIHBIE 2IIEKTPOMArHUTHBIE
KojeOaHusT B HJEAIbHOM KOJIeOaTeIbHOM KOHTYpE.
Amnanorus MEXIY MeXaHUYECKUMHU u

OJICKTPOMArHUTHBIMU KOJICOAHHSIMH. q)opMlea Tomcona

5.1.6

3akoH COXpaHCHUA DOHEPIUH B UICAIIBHOM KoJie0aTeIbHOM

KOHTYypE

5.1.7

BBIHY)KILCHHLIG MeXaHMYeCKHue KoyieOanus. Pe3oHanc.




Pe3onancHas kpuBas. BeIHYXIECHHBIE IEKTPOMAarHUTHbBIE

KoJieOaHusl.

5.1.8

[lepemennsiii Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.1.9

MOIIIHOCTI) MEPEMCHHOTI'O TOKa. AMHJII/ITYIIHOC u

HeﬁCTBYIOIHGG 3HAYCHHUEC CHUJIbI TOKA U HAIIPSDKCHUA

5.1.10

Tpanchopmarop. [IpousBoacTso, nepegaya u
noTpebaeHne 3MEeKTPUUYECKON IHEPTrUr. IKOJOTUUECKUE
PUCKH TIpU TIPOU3BOJCTBE DJICKTPUUYECKON DHEPruu.
Kynbrypa WCTIOJTb30BaHUS ANEKTPOIHEPTUH B

IIOBCEIHEBHON KU3HUA

5.1.11

Texnuueckue yctpoiicTBa: cercmorpad, IEKTpHUUECKUN

3BOHOK, JIMHUU 3JIEKTpoIepeay

5.1.12

[Ipaktnueckue pabotel. HccnemoBanue 3aBUCHUMOCTH
nepuoja MalblX KojeOaHulM Tpy3a Ha HUTH OT JJIMHBI
HUTHU U Macchl rpysa. MccnenoBanre nepeMeHHOro Toka B
LENU W3 NOCIEN0BAaTENbHO COCAMHEHHBIX KOHJIEHCATOPa,

KaTYIIKHU U Pe3ucTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHnudyeckie BOJHBI, YCIOBHUS  PAaCIpPOCTPAHEHHUS.

5.2.1 [Tepuon. CkopocTh pacnpoOCTpaHEHUs W JJIMHA BOJIHBI.
[Tonepeynsle ¥ MPOI0JIbHBIE BOJTHBI
##H#Par### Nutepdepernus u qudpakiiis MEXaHHIeCKIX
5.2.2
BOJIH
3Byk. CxopocTh 3ByKa. ['pomMKkocTh 3Byka. BeicoTa TOHA.
5.2.3
TemOp 3ByKa
DONEKTPOMAarHUTHBIE  BOJIHBL.  YCJOBHSI  HM3JIy4eHUs
5.2.4 JNIEKTPOMArHUTHBIX ~ BONH. B3aumuHas  opueHTanus
BeKTOpoB E, B 11 v B 37IeKTpOMarHuTHOM BOJIHE B BaKyyMe
CBoiicTBa  2JEKTPOMAarHUTHBIX ~ BOJH:  OTpa)KeHHE,
5.2.5 IPEJIOMIICHUE, HOJISApU3aLus, mdpaxiys,
unTepdepeniusa. CKOpoCTh AMEKTPOMArHUTHBIX BOJIH
[Mlkana  SJEKTPOMarHUTHBIX  BoJH.  [IpumeHeHwue
>:2.6 ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
5.2.7 [MpuHIMOBl paguocBs3u U TeneBuaeHus. Pamuonoxarms.




DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeJibl

5.2.8

TexHu4ecKue yCTpOMCTBA: MY3bIKAJIbHBIE MHCTPYMEHTHI,
YJIBTPa3ByKOBasl IUArHOCTUKA B TEXHUKE M MEIUILIMHE,
pazap, paaMONpUEMHUK, TEJIEBU30p, aHTEHHA, TesedoH,
CBY-neus

5.3

OIITUKA

5.3.1

[IpssMOnIMHENHOE pacIpOCTPAHEHUE CBETA B OJJHOPOIHOM

cpene. Jlyu cera

5.3.2

OTtpaxeHue cBeTa. 3akOHbBI oTpakeHus cBeta. [locrpoeHne

M300payKeHHH B IUIOCKOM 3epKae

5.3.3

[penomnenre  cBeTa.  3aKOHBI  TIPEJOMIICHUS — CBETa.

AOCOIIOTHBIN MOKa3aTeab NPeIOMIICHHS

5.34

ITomHoe BHyTpeHHee oTpakenue. [IpemenbHbld  yroma

MOJTHOTO BHYTPEHHETO OTPaKECHUSI

5.35

Hucnepcus cBera. CiioxxHbIN cocTaB 6enoro cseta. Ler

5.3.6

Colwuparorue ¥ paccerBaroIMe JUH3BI. TOHKas JTUH3A.
@OKYCHOE pacCTOsIHUE W ONTHUYECKas Cujla TOHKOM
muH3bl. [locTpoeHne wu300pakeHU B cOOMparOMUX H
paccenBaronMx JuH3ax. Dopmysa TOHKOW JIMH3BI.

VYBenudueHue, JaBacMoe JIMH30M

5.3.7

Hpe,I[GJ'IBI IIPUMEHUMOCTHU FGOMCTpH‘ICCKOﬁ OIITHUKH

5.3.8

Untepdepennuss  cera.  KorepeHTHblE  MCTOYHHKH.
YcnoBus HaOMIOACHUS MAaKCHMyMOB W MHHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX CHH(A3HBIX

KOTCPECHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus ceera. [udpaxinuonnas pemérka. YcIoBue
HAOMIOJCHNUS] TJaBHBIX MAaKCHMYMOB TIpU TMaJICHUU
MOHOXpOMAaTHYECKOr0  CBeTa Ha  JAU(PPaKIUOHHYIO

pelETKyY

5.3.10

HOJ’ISIpI/ISaI_II/IH CBCTa

5.3.11

TexHuueckue ycTpoWCTBa: O4YKH, Jymna, QoToarmnapar,
NPOEKIMOHHBIM  ammapaTr,  MHMKPOCKOI,  TEJIECKOII,
BOJIOKOHHAsl ~ ONTHKA,  JU(PPAKIUOHHAS  peméTkKa,

oJIApon




5.3.12

[Ipaktuyeckue  pabGotel.  M3mepenume  moxaszarens
npenomienusi. MccnenoBanue CBOWCTB M300paKeHH B

nuH3ax. Habmonenue nucnepcun ceera

BJIEMEHTHI CIIELHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I'panuipl TOPUMEHMMOCTH  KIIACCUYECKOM MEXaHUKH.

HOCTYHaTI)I TCOpPHUHU OTHOCUTCIBHOCTU: MHBAPUAHTHOCTD

01 MOIYJsl CKOPOCTM CB€Ta B BaKyyme, MPUHIHUII
OTHOCHUTEIILHOCTH DUHINTEHHA
6 OTHOCUTENIBPHOCTh ~ OJHOBPEMEHHOCTH.  3aMeljicHue
6.2 BPEMEHHU U COKpAICHUE JITHHBI
6.3 DHeprusi U UMIyJIbC CBOOOAHON YaCTHUIIBI
CBsi3b Macchl C DHEPrue M HMMIYJILCOM CBOOOJHOM
6.4 YaCTHUIIbI. DHEPTHSI TIOKOSI CBOOOJHON YACTHIIBI
7 KBAHTOBASA ®U3MKA
SJIEMEHTBI KBAHTOBOM OIITUKU
®ortonsl. Gopmyna [lnanka cBa3M SHEPrUU POTOHA C €T0O
ril 4acTOTOI. DHEprus U UMIYIbC HOTOHA
OtkpeiTe U uccienoBanue Gororpdexra. Onbiter A.T.
iz Cronertosa. 3akoHbI poTodhdexTa
7.1 VpaBuenne OitHmteriHa s dotodddexra. «KpacHas
13 rpanumay Gororddexra
7.1.4 HaBnenue ceera. Onbitel I1.H. JIeOGenena
7.1.5 XHUMHYECKOE JEHCTBHE CBETA
Texuuyeckue ycrpoiicTBa: (OTOIIEMEHT, (POTOIATUHK,
716 coJiHe4Hast OaTapes, CBETOIUO/T
CTPOEHUE ATOMA
Monpens atoma Tomcona. OnbiTel Pezepdopaa mo
7.2.1 UCCJIEeI0BaHUIO CTpOeHMs atoMa. [InmanerapHas mozenb
aToma
7.2 [Toctynarsl bopa. M3nydenue u morjouieHne (pOTOHOB
IpU TEpexXoJe aroMa C OJIHOTO YpPOBHSA SHEPrUM Ha
122 apyroi. Bupapl cnektpoB. CHeKTp YpOBHEW JHEpPIruu
aToMa BOJOpo/ia
7.2.3 BonHoBeie cBoMcTBa uactuu. Bomubl ge  bpoins.




KopnyckynsipHO-BOIHOBOM JyalIu3M. Judpaxums

9JICKTPOHOB HAa KpUCTAJIJIaX

CrioHTaHHOE U BBIHY)XJIEHHOE U3JIy4€HHE. Y CTPOICTBO U

7.2.4

NpUHIUN paboTHI Jla3epa

TexHuueckue  yCTpPOMCTBA:  CHEKTPAJIbHBIM  aHaIU3
125 (CHeKTpOCKOI), a3ep, KBAHTOBBINH KOMIBIOTED

[Ipaktnyeckne paboTel. HaOmoneHne JMHEHYATOTO
7.2.6

CIIEKTpa

ATOMHOE A1PO

Metonpl HaOMIOAEHUS U PETUCTPAlMU  AJIEMEHTapPHBIX
7.3.1

YacTHII

OtkpeiTe pamanoaktuBHOCTH. OmbiThl Pesepdopma 1o

OTPE/IETICHNI0  COCTaBa  PAJMOAKTHBHOIO  U3IIy4YECHHSI.
732 CaoiicTBa anb(a-, OeTa-, ramMMa-U3NydeHHs. Briusmue

PaAMOaKTUBHOCTH Ha KUBbIE OPTaHU3MBI

OtkpbiTHE TpOTOHA M HeuTpoHa. HykiioHHas Monenb
7.3.3 snpa ['eitsenbepra — MBanenko. 3apsia siapa. MaccoBoe

yucio anpa. M3otomnsl

Anbda-pacnaz. DNEKTPOHHBIH W TO3UTPOHHBIA OeTa-
7.34 pacnaa. IT'amma-uznydeHue. 3aKOH pPaJMOAKTHBHOTO

7.3 pacnana

DOHeprusi CBsI3U HYKJIOHOB B spe. SnepHble CHIIBL.
733 Hedekt macchl sapa
7.3.6 Snepubie peakuuu. Jlenenue u CUHTES sAEp

Snepubiii peaktop. Tepmosinepusbiii cuaTes. [IpodieMsbl u
7.3.7 MEPCIEKTUBBl  SIIEPHOU  SHEPreTHKU. DKOJIOTUYECKHE

ACTEKTHI SAJIEPHON IHEPTETUKHI

OnemeHTapHble  yacTHIbl.  OTKpBITHE  MO3UTpPOHA.
38 OyHIaMEeHTabHbIE B3aUMOICHCTBUS

TexHudeckue ycTpoicTBa: T03UMETp, kamepa Buibcona,
739 SJIepHBIN peakTop, aToMHasi bomba
2310 [Ipaktnyeckue pabotel. MccnenoBaHue TpPeKOB YacTHUIL

(o rotoBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU




8.1

Bun 3B&3gHoro Heba. Co3Besmusi, spkue 3BE3JBI,

IIJIaHCThI, UX BUAUMOC IBUXKCHHUC

8.2

Conneunas cucrema. [lmaHeTsl 3eMHOM  rpymnmblL.
IImaneThI-rUranThI n ux CIIYTHUKH, KapJIMKOBBIC

mwianeTsl. Manbie Testa COTHEUHON CUCTEMBI

8.3

Comnme, d¢orochepa u  armochepa. ComHeuHas

AKTUBHOCTbH

8.4

Wcrounuk sueprun ConHua u 3B€31

8.5

3BE3/1b1, UX OCHOBHBIC XapaKTEPUCTUKU: Macca, CBETUMOCTb,
pagMyc, Temmeparypa, UX B3aMMOCBs3b. Jlparpamma
«CTIEKTPATBHBIA KJIaCC — CBETHUMOCTBY. 3BE3MBI TJIAaBHOU
MOCJIEA0BATENbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTb)»

JIJIs 3BE3 ] TJIaBHOM IIoCIaeaA0BaTCIbHOCTH

8.6

##HPar###BuyTpennee crpoeHue 3BE3N. CoBpeMeHHbIE
NPE/ICTaBICHUS. O MPOUCXOXAeHUN U 3Bomounu CoJHLa 1

3BE3/1. ITaNbI JKWU3HU 3BE3]]

8.7

Mneunsii  Ilyre — Hama [amaktuka. ChoupanbHas
cTpykrypa ['amaktwku, pacmpeneneHue 3BE3M, raza |
neutn. Ilomoxxenme n aBwkenne CosHia B almakTUKe.

[Tnockas u chepudeckas moacucTeMbl [ amakTHKu

8.8

Tunsl ramaktuk. PagumoramakTuku u kBa3apel. UEpHbIe

JABbIPHI B AApaXxX I'aJIaKTUK

8.9

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa006ia.
Paz6eranue ramaktuk. Bospact u pammyc BceeneHHoi,
teopust  bompmoro  B3pbiBa.  Mogenb  «ropsideit

Bcenennoii». PenukroBoe H3JTyUCHHUC

8.10

MacmitabHas crpykrypa Bcenennoil. Meraranaktuka.

Hepewménnbie npoOieMbl acTpOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



