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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepaqbHOil paboyell HporpaMMbl BOCIUTaHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HaIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 knaccoB mpu
oOydyeHHH X Qu3MKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
noaxonaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yibTaTaM
oOydeHHMsI, a TaKkKe YUYUTHIBAET HEOOXOJUMOCTh pealu3aluyd MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4eOHBIMHM TMpeameTamu. B  Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUS (PU3UKU HA YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (U3HMKHU: JTUYHOCTHBHIE,
MeTarnpeIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE MPEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxanue yueoHoro npeamera «duszmnkay mo rogam oOyueHuUs.

dusrka Kak Hayka o HauOolsiee OOIIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. ILkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
buzmdeckoir reorpaduert u acTtpoHommeil. lcronb3oBaHWE U AKTHBHOE
npuMeHeHne  (U3HYECKHMX 3HAHUM  ONpeNeNsieT XapakTep W pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TMOJIYyYEHUsS HOBBIX MAaTEpUANIOB C 3aJaHHBIMH CBOMCTBAMHU WM JPYTHUX.
W3ydyeHue (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHpPOBaHHE E€CTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OOydaromuxcs, B (HOPMHPOBAHHUE YMEHHH NPUMEHSTH
HAyYHBIN METO/I TO3HAHUS MPHU BHITIOJIHEHUH UMH YY€OHBIX HCCIICIOBAaHUH.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOKEH PAJl UJIed, KOTOpble MOXKHO paccMaTpuBaTh KaK MPUHIMIBL €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBIAETCS JOTUYECKH
3aBEpIIEHHBIM, OH COAEPKHUT MaTepual U3 BCEX pa3fiesioB (PU3MKH, BKIIOYAET KaK
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOU (DM3HKH.

Hoes ecenepanuszayuu. B cOOTBETCTBUM ¢ HEW Marepuan Kypca (U3UKHU
o0beMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBusercs



dbopMupoBaHuEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUU, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. BEE peanuzanus TpeAnojaraeT HUCIOIb30BaAHUE
TYMaHUTApHOTO TMOTEHIHANAa (PU3MUECKON HAyKHh, OCMBICICHUE CBSI3U PA3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOTIEMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUUYECKUX MPHUIIOKECHUN
M3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM NpobsieMaM  COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHBI C Pa3BUTUEM TEXHUKU U TEXHOJIOTHM, a TakKe OOCYKIEHUS
npo0JieM palOHAIBHOTO MPUPOJONOIB30BaHUS U IKOJIOTMUECKONH 0€30aCHOCTH.

Crep:KHEBBIMHM DJIEMEHTaMHM Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3zoBaHus SBISAIOTCA (U3MUecKue Teopuu ((popMHUpOBaHUE MPEICTABICHHUN O
CTPYKTYyp€ MOCTpOeHUsI (pu3nueckol Teopun, posi GyHIaMEHTATbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TNPEJACTABICHUSAX O TMPUPOAE, TpaHHUIAX
NPUMEHUMOCTH TEOPUM, JUUIS ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CHuCTEeMHO-/IeSTEILHOCTHBIN TOAX0 B Kypce (PU3MKK peanu3yeTcs Mpexie
BCEro 3a CU€T OpraHM3alluU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronmxcs.
s Ga3oBoro ypoBHS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMBbI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB M JabOopaTOpHBIX pador,
KOTOpBIE B MporpamMMe Mo (u3uke OOBEAUHEHBI B OOIIMI CIHUCOK YYEHHYECKUX
NpaKTHYECKUX paldoT. BeineneHne B yka3aHHOM IepedyHe J1abopaTopHBIX PadoT,
OPOBOAMMBIX JJIi KOHTPOJSI U OIICHKH, OCYIIECTBISECTCA yYaCTHUKAMHU
o0pa30oBaTeIbHOTO TPOIECCAa HCXOAS U3 OCOOCHHOCTEW IUIAHUPOBAHMUS |
ocHameHuss kaOmHera ¢usuku. Ilpm »dTomM obecrieunBaeTCs  OBJIAJICHHE
OOy4YaroMMUMHCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIECIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEIMYUH W TOCTAHOBKY OMBITOB IO IPOBEPKE
MPEIJIOKEHHBIX TUIIOTE3.

bonpioe BHUMaHUE YIENsAETCS PEHIEHUIO PACUYETHBIX W KAYECTBEHHBIX
3amad. [Ipu 3TOM 111 pacu€THBIX 3ajlady MPUOPUTETOM SIBISIIOTCS 3a7a4d C SIBHO
3aJlaHHON (YU3UYECKON MOJIETIBIO, TTO3BOJISIOIINE MPUMEHSATh H3YUCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK W3 OJHOrO pasjielia Kypca, TaK U HUHTETPUPYsS 3HAHUS U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIIOTCS 3aJaHUsl Ha
OOBsSICHEHHE TPOTEKaHWS (PU3MUECKHX SIBICHUHW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromwue BbIOOpa (U3MUECKOW MOMENH MJisi CHUTYyallud TPAKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBuu ¢ TpeboBanusiMu DPI'OC COO k marepuaibHO-
TEXHUYECKOMY oOOecledyeHno ydeOHoro mporecca 0a30BBI ypOBEHb Kypca
GU3MKM Ha YpOBHE CpPEAHEro OOIIero oOpa3oBaHUS HM3Y4YaeTCs B YCIOBHSIX
npeaMeTHoro kabuHera ¢usuku. B kabuHere GU3MKH €CTh HE0O0XOauMOE



nabopatopHoe 00OpyAOBaHHUE [JIsl BBIMOJHEHHUS YKa3aHHBIX B MpOrpamMme Mo
(u3HMKEe YUEHUYECKUX MPAKTUUYECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHOe 0o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUU C
MPUHITMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOCECIEYMBACT TMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (HU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUH H  TPOILECCOB, OMIIMPUYECKUX |
(GyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUUYECKUX MTPUMEHEHUH.

JlabopaTtopHoe 00OpyJoBaHUE ISl YYEHUUYECKUX TMPAKTUYECKUX pPadboT
dopMupyeTCsl B BHAC TEMaTHYECKUX KOMILIEKTOB M OOECIICUMBACTCS B pacueTe
OJTHOTO KOMIUICKTa Ha JBYX OOydJammmuxcs. TeMaTHYeCKHE KOMIUICKTHI
1a00paToOpHOTO OOOPY/IOBAHMS JIOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX
U3MEPUTEITBHBIX CUCTEM B BUE ITUPPOBBIX JTab0paTopuid.

OCHOBHBIMH TIEJIIMH U3y4eHUS (PU3HUKH B 00IIIeM 00pa30BaHUU SIBIISFOTCS:

e (QopMHpOBaHHE HMHTEpPECa U CTPEMJICHUS OOYYaIOIIUXCA K HAy4YHOMY
U3YYCHHIO TPUPOJIBI, PAa3BUTHE HMX HWHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BHTHE IMPEACTABICHUA O HAYYHOM METOJIC TTO3HAHUSA ¥ (DOPMUPOBAHUE
UCCJICIOBATEILCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSM;

e (opmMupoBaHHE HAyYHOTO MHPOBO33PCHHSI KaK pe3yJibTaTa H3y4YCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (QopmupoBaHue yMmMeHUN OOBSICHATH SBJIEHUS C HCIOJIB30BAHUEM
bu3MUeCcKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpeicTaBiICHUN O poind (DU3UKU IS Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHue ITUX 1eNield 00ecTeurnBaeTcs peleHneM CIIeAyIoNuX 3a71a4 B

Ipoliecce U3ydeHus Kypca (GU3NKA Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

e TMPUOOPETEHHE  CHUCTEMBI  3HaHMK 00  o0mUX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJISIpHYIO  (DM3UKY, ODJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3UKY U
AIEMEHTHI acTPODHU3UKH;

e (opmupoBaHne yMEHUN TPUMEHSTh TEOPETHYECCKUE 3HAHUSA  JUIS
oOBbsiCHEeHUS (PU3WYECKUX SBICHUNU B TPHUPOAEC U JUIsl TPUHATHA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOCHHE CIOCOOOB pEIICHUS PAa3NMUYHBIX 3aJad C SBHO 3aJaHHOM
dusnueckolr Monenblo, 3a1ad, MOAPa3yMEBAIONIUX CaMOCTOSITEIBHOE
co3ianue Pu3MIecKor MOEIH, aJIeKBaTHOW YCIOBUSM 3aJ1a4H;

e TOHMUMaHWE (U3NYECKHUX OCHOB W TPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX TIPOIECCOB, UX BIUSHUSA HA OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIIPHOTO TJIAHUPOBAHMS W TIPOBEICHUS
du3HUeCKrX HKCIIEPUMEHTOB, aHAIW3a M WHTEpHpeTanuu HWH(OopMaIuy,
OTIpEeJICIICHNS TOCTOBEPHOCTHU TTOJIYICHHOTO Pe3yiIbTaTa,;



e CO3JIaHWE YCIIOBUU JIJISI PA3BUTHS YMEHUU MPOCKTHO-UCCIIECIOBATEILCKOM,
TBOPYECKOMN AEATEIbHOCTH.
Ha wusyuenune ¢usuxu (0a30BbIii YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus oTBOAUTCS 136 YacoB:
B 10 ximacce — 68 yacoB (2 yaca B HEJICIIO),
B 11 xmacce — 68 JacoB (2 yaca B HEJICIIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupone. HaydHble MeTOIAbl NO3HAHUS OKPYKAIOLIETO
mupa. Ponbp »3KcnepuMeHTa M TEOPUM B IIPOLECCE MO3HAHUA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOpMHUPOBAHUM COBPEMEHHOM HAay4YHOM KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBbIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJIMHAT.
CiioxeHue nepeMenieHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe IBIKeHHe. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBoimHeitHoe  aBmkeHue. [IBMkeHHWE  MaTepUAIbHOM  TOYKH IO
OKPYKHOCTH C IOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocTh. Ilepron u yactora obpamenus. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>)KEHUE CHAPSAI0B, LIENIHBIC U PEMEHHBIE NIEpEAavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKHX XapaKTePHUCTHK
JBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmronenne nBwkeHWs Tena, OpOIICHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

Hamnpagiienre ckopocTH Ipy ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii akcnepumenm, 1abopamopHsie pabomol



N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJBIO ONMPEICICHUS MTHOBEHHOM
CKOPOCTH.

UccnenoBanne COOTHOIIEHUS MEXAY NyTAMHU, MPOUACHHBIMU TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmuned. Ilepsblii 3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOU TOUKU. Tpetuii 3akoH HproTOHA /1151 MatepuanbHbIX TOUEK.

3akoH BcemupHOro Ttarotenusi. Cuna Tsokectu. IlepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoyibkeHus1, kauenus ). Cuia tperus. Cyxoe
TpeHue. Cuiia TpeHUs CKOIBLKEHUSI U cujia TpeHus nokos. KoadduiumeHnt tpeHus.
Cuna conpoTUBIICHUS NIPU IBUKEHUU TEJa B )KUJAKOCTH WU Ta3e.

[TocTynarenpHOE U BpalaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiabl OTHOCUTENIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepuUn.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmkeHus Opycka 1Mo HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYIOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pasIie, oT ux Jaedopmanuu.

UccnenoBanne ycinoBUii pPaBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbc MarepuanbHOM TOUKHM (Tesia), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbsC cuinbl M M3MEHEHUE HMIYJIbCAa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeaktriBHOE 1BHXKEHUE.



Pabota cunbl. MOITHOCTD CHJIBL.

Kunernueckass sHeprusi MaTepHaJbHOM TOukH. Teopema 00 HW3MEHEHHH
KUHETUYECKOU YHEPIUU.

[ToreHumnanbHas DHEPrus. IToreHuunanbHas DHEPrus YIPYTro
nedhopMHpoBaHHON  TpykuHbl.  [loTeHlManbHass  3Heprusi Tena  BOJIU3H
ITOBEPXHOCTH 3€MJIH.

[TorennmanbHple ¥ HENOTEHIMAJIbHBIE  CHUIIBL. CBsa3p  paboOTHI
HEMNOTCHUMAJIBHBIX CWI C WU3MEHEHUEM MEXAHUYECKOM HJHEPrMU CUCTEMBI TeEll.
3aKOH COXpAaHEHHSI MEXaHUYECKOU SHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexoa MOTEHIMATBEHON SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OIMHAKOBBIX
HUTSHBIX MasATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEpPruu
TeJla Ha IPUMEpPE PACTSKEHUsI PE3UHOBOTO JKI'YTa.

Paznen 3. Mosiekyasipuasi pu3uKa ¥ TEPMOJMHAMMKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkeHue. Juddys3usa. Xapakrep ABMKECHUS W
B3aMMOJICVICTBUSA YacTUI[ BemlecTBa. MoOJEnu CTPOEHHS Ta30B, JKUIAKOCTEU U
TBEPBIX TNl M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieil. Macca u
pasmepsbl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
[enbcus.

Mopgens  uneanpHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpHH HCANbHOrO raza. AOCONIOTHas TeMmIepaTrypa Kak Mepa
CpElIHEM KWHETMYECKOW SHEPruy TEIUJIOBOrO JABMXKEHHS dYacTull raza. l[llkama
temiiepatyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knamneipona.
3akoHn JlanbToHa. M30mporecchl B UI€aIbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H3O0MPOIECCOB: HM30TEpMa, H30X0pa,
n3o0bapa.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JHCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHHM.

OnbiThl 10 qU(Py3Un KUJIKOCTEH U Ta30B.



Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO
B3aUMOJICCTBUS.

Mojenb, WILTIOCTPUPYIOLIAs MPUPOAY NABICHHS ra3a HA CTEHKH COCY/IA.

OnbIThl, WITIOCTPUPYIOIINE YPaBHEHUWE COCTOSHMUS HJACAIBHOIO Tasa,
M30MPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE HAa OCHOBE M3MEpPECHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

UccnenoBanne 3aBUCUMOCTH MEXKY MMapaMeTpaMu COCTOSHUS pa3peKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEMBI U CrIocOObI €€ u3MeHeHus. KonnuecTBo TermioTel U pabora. BHyTpeHHssI
SHEpPrus  OJHOATOMHOTO  MJAE€aJbHOro  rasa. Buuabsl  Temuonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IYyUYCHHUE. Y JAeIbHasl TEIUIOEMKOCTh BELIECTBA.
KosndecTBo TemIOTHI pU TETUIONEPEIAYE.

[TonssiTue 06 amuabatHOM mporecce. I[lepBbIii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHue mepBOro 3aKOHAa TEPMOJAWMHAMHKU K wu3omporieccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeobpaTumMocTh mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoGpa3oBanus HSHEpPruM B TEIUIOBBIX MaminHax. KoadduimeHt mnose3Horo
nevictBus TerioBod MammHbL. [lukn KapHo u ero kosd@uimeHT Mmojae3Horo
JEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETIOPHEPTEeTUKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBHUraTellb
BHYTPEHHETO CTOpaHUs, OBITOBON XOJOIUIBLHUK, KOHTUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEW JHEpruy Teja IMPU COBEPIICHUU PAOOTHI: BBIIET
npoOKku U3 OYTBUIKM TIOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe myTEéM TpeHUs (BUACOAEMOHCTpAIus).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTypbl) Tejla NpH TEeIIoNepeaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO0 Bo3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTeNsi BHYTPEHHETO CrOPaHUsl, PEAKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnuie cocmoanusn eeuecmea. Dazoevie nepexoonvl

[TapoobOpazoBanue u KoHaeHcanusa. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHsld mnap. YnaenbHas TEIUIOTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUSI.



Teépnoe Teno. Kpucramnuueckue u amopgdHbie Tena. AHU30TPOIUsL CBOWCTB
kpuctaioB. JKuakne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBineHne u
KpUCTajsin3anus. Y aenbHad Terora miasieHus. Cyonumanus.

VYpaBHeHME TENI0BOrO OajaHca.

TexHuuyeckre ycCTpOHCTBA M MpPaKTUYECKOE IPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU MOTYYEHUS] COBPEMEHHBIX MAaTEpUAOB, B
TOM YHKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmionenre HarpeBaHus U MJIaBiIeHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3mepeHre 0THOCUTENHbHOM BIXKHOCTH BO3IyXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

OnekTpuzauust Ten. OJEKTpUYEeCKWi 3apsan. J(Ba BHIAa DIIEKTPUYECKHUX
3apsgoB. [IpoBOAHUKM, IUAIEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpPAaHECHUS
ANEKTPUUYECKOTO 3apsa.

B3aumopericteue 3apsinoB. 3akoH Kynona. ToueuHbl 37€KTPUYECKUN 3apsl.
Onektpuueckoe rmone. Hampssk€HHOCTh — 3iekTpuyeckoro moss.  [IpuHnmn
CYNEPHO3ULUH ANEKTPUYECKUX Tosieil. JIMHUKM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabora cmnm  amekTpocratmueckoro  moinsa.  Ilotenmuman.  PasHocThb
noTeHUAaN0B. [IpOBOAHMKM U AUDIIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOopA.

TexHuueckue yYCTpPOWCTBA M NPAKTHYECKOE MPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETpP, dBIEKTPOCTATUUECKas 3aluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aniiapar, CTPYWUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpOoNCTBO M MIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJNIeKTpOCTaTHYECKAs 3aIlluTa.

JIMAIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJIACTHH, PACCTOSIHUS MEXAY HUMU U TUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue aneKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtii 3nekmpudeckuit mok. Toxu é paznuynwix cpeoax

DJIEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 11 yyacTka LEnu.

DNEKTPUYECKOE CONMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEAMHEHNE MPOBOJHUKOB.

Pabora oanexTpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABWIKYILASI CUJIa U BHYTPEHHEE COMNPOTHUBJICHHE HCTOYHHUKA TOKA.
3axon Oma /1715 TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  META/UIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJVIOB OT TeMIiepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOHUKH. CobGcTBeHHas u MpUMECHasI POBOAUMOCTD
noJryripoBoAHUKOB. CBoMicTBa P—N-niepexoaa. [lomynpoBoIHUKOBEIE TPUOOPHI.

DJIEKTPUYECKMM TOK B  pacTBOpax U  paciuiaBax  dJICKTPOJIMTOB.
DNEKTPOIUTHYECKAS AUCCOLMALNS. DIEKTPOIIN3.

DJIeKTpUUECKU TOK B Ta3zax. CaMOCTOSTENbHBIM M HECAMOCTOSATEbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJIbTMETP, pEOCTaT, HCTOYHHUKH TOKA, OJJIEKTPOHArpeBaTeNbHbIE MPHUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TaTbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUSL.

3aBUCUMOCTh CONPOTUBIEHUS LWJIWHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAM ITOIIEPEYHOr0 CEYEHUs U MaTepHUala.

CmemaHHOE COeIMHEHUE TPOBOJAHUKOB.

[IpssMoe wu3MepeHue BIEKTPOIABMXKYIIEH cuibl. KopoTkoe 3aMbIkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCHUMOCTb COMPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa U NpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenne 37eKTpOABMKYIIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenne smekTpoaunsa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsA B 10 Kilacce oCyHIECTBISIETCS C
yu€TOM COJEp)KATENbHBIX MEXIPEAMETHBIX CBSI3€d € KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4HOTO
MO3HAHMS: SIBJICHWE, HAy4HbIN (akT, rumoresa, (Qusmdeckas BeIMYWHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, SIKCIIEPUMEHT, MOAEIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pemieHue CHUCTEMBI ypaBHEHHWH, JHWHEHHas QYHKIHS,
napabona, runepOona, ux rpadukd U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI M UX MPOCKIIMHA Ha OCH KOOPJMHAT, CJI0KEHHE BEKTOPOB.

buonozusn: MexaHnnyeckoe NBHKEHHUE B >KMBOM mpupoze, nuddysus, ocmoc,
TETNIOOOMEH KHUBBIX OPTaHU3MOB (BUABI TEIUIONEpEavn, TEIJIOBOE paBHOBECHE),
DIIEKTPUYECKHE SBIICHUS B )KHBOU MIPHUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAST Macca, TEIUIOBBIE CBOWCTBAa TBEPIBIX TEIN, KUAKOCTEH H
ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJUTHYECKAsl JUCCOLMALNA,
rajibBaHUKa.

I'eoepagpus: Bna)xHOCTb BO3/lyXa, BETPbI, OapOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IBUKEHHUI C HCIOJIb30BAaHHUEM MEXAHHU3MOB,
yu€T TpeHHs B TEXHHKE, MOJMIIUITHUKH, WCIIOJB30BaHHE 3aKOHA COXPAaHCHUS
UMIIyJbCa B TEXHUKE (pakera, BOJOMET W Jpyrue), ABUraTellb BHYTPEHHEIO
CrOpaHusi, napoBas TypOHHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJoOB, M
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTUUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpUOOpOB,
KCEPOKC, CTpYHHBI HPUHTED, AJIEKTpOHArpeBaTeIbHbIE npudopHl,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, rabBaHHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTtostHHble ~ MarHWThl.  B3auMonencTBHE  IMOCTOSSHHBIX ~ MarHWTOB.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHuTHBIX noJyied. JInHMM MarHuTHOM WHAYKIMU. KapThHa JWHWUNA MarHUTHOMN
WHAYKIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarautHoe 107€ MPOBOAHHMKA C TOKOM. KapTuHa JHMHUHA WHIYKIUH
MarHuTHOTO TOJIA JJIMHHOTO NPSMOTO MPOBOJHHUKA W 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TokKOM. OnbIT IpcTena. BzaumoaeicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ Moly/ib U HarnpaBiieHHe. JIBuKeHre 3apsyKeHHOW YaCTULIbI
B OJTHOPOJHOM MarHuTHOM noJie. PaGoTa cuibl Jlopenna.



SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOU
MHIAYKIMHU. OJIEKTPOABMKYIIAs CWJIA HWHAYKOUH. 3aKOH JJIEKTPOMAarHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnexkrpuueckoe mosie. ODJIEKTPOABUKYIIAs CUJIa WHIYKIUUA B
IIPOBOJHHUKE, IBUKYIIEMCS IIOCTYIIATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABWKYLIAs CHIIA
CaMOUHAYKIIUH.

OHeprusi MArHUTHOTO MOJISL KATYIIKH C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: II0CTOSIHHBIC
MAarHMThl, JJIEKTPOMArHUTBI, DJIEKTPOJABUrATENIb, YCKOPUTEIM DJIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS NEYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna AMmnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHnE IIEKTPOMArHuTHOW UHIAYKIIU Y.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CUJIbI MHAYKIUU OT CKOPOCTH HU3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBrieHne caMOUHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO IOJIs KaTYIIKH C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIAH.

Paznen 5. KosneOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KOJ1e0anus

Konebarenbnas  cuctema.  CBOOOIHBIE  MeXaHWYECKHE  KojeOaHMs.
INapmonunyeckue konebanus. [lepuon, wacrtora, amruutyna u ($aza KoieOaHUH.
[IpyxvHHBIN MasATHUK. MareMaTH4eCKUil MasiTHUK. YPAaBHEHHWE TapMOHHUYECKUX
kosnebanwmii. [IpeBparnieHne sHepruy NPy TAPMOHUYECKUX KOICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIC KOJICOAHWS B
UJCaTbHOM KOJIe0ATETbHOM KOHTYpe. AHAQIOTUS MEXAY MEXaHHUYECKUMH U
ANEeKTpOMarHuTHeIMU KojeOaHusamu. @dopmyna Tomcona. 3akoH CcoOXpaHEHHs
SHEPI'UM B UJEATBbHOM KOJe0aTEeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxarouux KojieOaHusX. BeIHYX/I€HHbIE MEXaHUYECKHE
KoJnebanus. Pezonanc. BeIHYK/I€HHbBIE 3JIEKTPOMArHUTHBIE KOJICOaAHUS.



Ilepemennslii  TOK. CHHYCOMIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKA. AMIUIMTYJHOE M JCUCTBYIOIIEE 3HAYEHUE CHIIBI TOKAa M
HaIpPsHKCHMS.

Tpaucdopmatop. I[IponsBoacTBo, nepeaadya U NOTPEOICHUE SIEKTPUUECKOM
SHEPIUM. DKOJOTMYECKUE PUCKU IIPU IMPOU3BOJCTBE JJIEKTpo3Hepruu. Kymbrypa
WCIIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuyeckue yCTpOMCTBA M INPAKTHUYECKOE IIPUMEHEHHE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOT0 TOKA, JTUHUHU dJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KosieOaTeabHON CcUCTeMBbl (MPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

Ha6monenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSDKEHUS] OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3sonanc mnpum mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, 1abopamoprsie pabomol

HccnenoBanne 3aBUCUMOCTU MEPUOAa MalbIX KoieOaHM Tpy3a Ha HUTH OT
IUTMHBI HUTH U Macchl Tpy3a.

HccnenoBaHne NEpeMEHHOTO TOKa B LEMM W3 TOCIEI0BATEIIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, ycCIOBHS pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHA BoJiHBL. [lomepeyHble W MOpPOJOJIbHBIE BOJIHBIL.
Nutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

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

DONEeKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anektpomarautHoil BosnHe. CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTpaK€HUE, MPEJOMIICHUE, MoJsipu3anus, audpakuus,
uHTeppepeHuus. CKOpocTh INEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHNE 3IE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMOBEI paguOCBI3H U TeAeBUACHUS. Pagnonokanuys.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTMKAa B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPAHEHUE MTONEPEYHBIX U TPOJOJIBHBIX BOJIH.



Konebiomeecs Te10 Kak HCTOYHUK 3BYKA.

HaGmronenne otpa)keHust U IpeioMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHunn u 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmoneHue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYIOM U
4acTOTOH KoJieOaHuH.

HccnenoBanne CBOWMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpakKCHHUE,
npesioMJIeHUe, Noaspu3anus, udpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoOCTpaHEHUE CBETA B
ogHOpoaHOuU cpene. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

Otpaxxenue cBeta. 3aKOHbI oTpaxeHus: cBeta. [locTpoeHue nzolOpaxkeHuil B
IUIOCKOM 3epKalie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKA3aTelb
npenomiienusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja TOJHOTO
BHYTPEHHET'O OTPaKEHUS.

Hucnepcust cBeta. ClnoxHBbIN cocTaB Oenoro ceera. L{ger.

CobOuparome W pacceuBaromiye JuUH3bL. ToHkas suH3a. DoKycHOe
paccTosiHUEe M ONTHYECKas cuila TOHKOW JMH3bL. [locTpoeHue u3o0pakeHuil B
coOMparIMX U paccerBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JaBa€MO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHMMYMOB B HWHTEp(EPEHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpaxinmoHHas peméTka. YcCIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHudyeckne yCTpoWCTBA M MPAKTUYECKOE MPUMEHEHHUE: OYKH, JyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTudeckue mpuOOpHI.

[TonHoe BHyTpeHHEE OoTpaxkeHue. Mozenb CBETOBOA.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIMIBIO IPU3MBI.

[TonyueHnue cnexkTpa ¢ MOMOUIBI0 TUPPAKIHUOHHON PEIIETKH.



HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeMATIBLHON TEOPUH OTHOCUTEJIbHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHLIMUI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHNE BPEMEHU U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBIL.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMITYJbC (DOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeOGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne ycTpoicTBAa M MPAKTHUECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, coiHeUHas O6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens aroma. lloctynater bopa. M3nyuenume u mnormiomeHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS SHEPrUd Ha Apyrou. Bumsl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactul. Boaubl e bpoiis. KopnyckynisipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.



Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3IyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompenesneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
BnusiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsaa sapa. MaccoBoe unciio sigpa. M30Tormsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3Jy4eHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakunu. Jlenenue u cCUHTE3 A1€p.

Anepnswiii peaktop. Tepmosimepubiii cunTe3. [IpoGiieMbl W TEPCHIEKTHBEI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE aCIIEKThI SIAEPHON SJHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hr3ndeckoit KapTUHBI MUpa.

TexHuueckue yCTpOMCTBA U NMPAKTUYECKOE IPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CU€TynK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3zpnen 8. JinemMeHTHI aCTPOHOMUM U AcTPOP UMK

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

Bun 3BéznmHoro Heba. Co3Besnusi, sipKU€ 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

ConHeynas cucteMa.

Connne. ComHeuHast akTUBHOCThb. HMcTounuk sHeprum CoiHila U 3BE3.
3BE31bI, X OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHMOCTE». 3BE31BI TJIABHOM IOCJEAOBATCIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3]] TJIABHOM IMOCIEIOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE
3B&31. CoBpeMEHHbIC TMPECTABICHUS O MPOUCXOXKACHUU U ABOIOIMK CoJHIA U
3BE311. DTaIbl )KU3HU 3BE3.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktvku u kBazapsl. YEpHBIE ABIPHI B sApax
raJlaKTHK.



Bcenennas. Paciiupenue Beenennoit. 3akon Xa66sa. PazOeranue rajgakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpykTypa Beenennoil. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooernus

HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIOKEHUH JJI ONpPEAENIeHUs MOJ0XKEHUsI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Mueunoro IlyTtu.

Oo6o0maromiee NOBTOPEHUE

Ponb Qu3ukm ©u acTpoHOMHMM B 3KOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOM chepax AesTeTbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpA, POJib PU3NUYECKON TEOpUH
B (GOpMHpPOBAaHUM TPEJCTAaBICHUNH O (U3MYECKOM KapTUHE MHUpPA, MECTO
bu3MYecKor KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocyuiecTBIsIETCS C
y4€TOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMHd MAaTeMaTHUKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYy4YHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MUecKkas BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: peUIEeHWE CHUCTEMbl yPABHEHUW, TPUTOHOMETPUUYECKHE
(YHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKIMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIMM, TpU3HAKA TMOA00USI TPEYroJbHUKOB,
ompeiesIeHUE TUIONIAAU TUIOCKUX GUTyp U 00bEMA Tel.

buonocus: »nexkTpuyeckue SBICHHUS B JKMBOW MPUPOJE, KoJieOaTeIbHbIC
JIBUKCHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOW NMPHUPOJIE, ACUCTBHE
pagualyy Ha )KUBbIE OPTAaHU3MBI.

Xumus: CTpPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJN, MEXaHW3Mbl O0Opa30BaHMSI KPUCTAJUIMUECKOW PpEMIETKH, CHEKTPaTbHBIN
aHaJun3.

leoepaghusi:  marHUTHBIE TIONIOCA 3€MIIM, 3aJIeKW MArHUTHBIX PV,
doTochEMKA 3eMHOI TOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonozcua: JAHUM DJIEKTPONEpENad, TIEHEPATOp NEPEMEHHOIO TOKa,
AJIEKTPOJBUTaTENb, WHIYKLIHWOHHAS II€Yb, pajap, PaauONpPUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImmapar, BOJOKOHHAsS OIITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusmka» Ha YpPOBHE CpEIHETO OOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIC PE3yIbTaThl OCBOCHUS yueOHOro npeamera «Dusnukay T0IKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA AEATEIBHOCTH B MPOILIECCE peali3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOTO OOIIECTBa;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKHX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATH C COLUUATIBHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:

MHTEpEC K pa3iMuHbIM cdepaM MpoPecCUOHATBbHONU NEATeNbHOCTH, B TOM
YHCJie CBA3AHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI,



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U caM000pa30BaHUIO B 00JIaCTH
(U3UKU Ha TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHHU LEJIeH YCTOWYUBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHue OmbITa JEATEIBHOCTH JKOJOTUYECKOW HAIPABICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO (PU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EeATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4eHHs]  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEJI0BATEIbCKYIO
NEeSTENbHOCTh MHIUBUYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE JeHCTBHSI
ba3zoBblie JJornyeckue 1eicTBUA:
CaMOCTOATENLHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNsATh LEeNU JACSITeNIbHOCTH, 3a7aBaTh MapaMmMeTpbl M KPUTEPUU UX
JOCTHXKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHMST B  paccMaTpHUBAEMBIX
(U3UYECKUX SBIICHHUSIX;
pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEMBbl C y4€TOM aHajau3a MMEIOUTUXCS
MaTEpHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH MOCJIEACTBUH JESITEIbHOCTH;
KOOPJMHUPOBATh M  BBIMOJIHATH paboTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !
BJIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHITHUSMH U METOAaMU
buznuecKon HAyKu;
BJIAJI€Th HABBIKAMHU Y4€OHO-HCCIIE/IOBATEILCKON U MPOEKTHOM JEATEIbHOCTU
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEmIeHHs 3a7ad (U3MYECKOTO COJNEpIKaHMs, MPUMEHEHHIO Pa3IMIHBIX
METOJI0B NTO3HAHMS;
BJIAJETh BUJAMH JICSITEJIBHOCTH MO TMOJYYEHUID HOBOIO 3HAHUA, €ro
UMHTEpIpeTald, NpeoOpa3oBaHUIO MU MPUMEHEHUIO B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YHUCJI€ P CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (PU3UKHU;



BBISIBJISITh PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajaavy,
BBIIBUT'aTh TUIOTE3y €€ pEeLIeHHUs, HAaXOIUTh apryMEHThl JJi JOKa3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MaApaMeTPbl U KPUTEPUH PEILICHUS;

AHAIM3UPOBATH TIOJYYEHHbIE B XOJAE PEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3a/layd B 0Opa30BATEIBHOMU
JEeSATENbHOCTH, B TOM YUCJE MPU U3YUYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh NPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B TNPAKTHUYECKYIO 00JacTb
KU3ZHEEATEIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOMYCKAIOUIME abTEePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJa/IeTh HaBBIKAMM TOJyuYeHUs HMH(opManuu (U3HUECKOro COAep>KaHus U3
UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEILHO OCYIIECTBIATh TOUCK, aHaJIu3,
CUCTEMAaTH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3TUYHBIX BUIOB U (GOpM
NpEe/ICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OpPMAIINH;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMALMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUW B PELICHUU KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3aIl[MOHHBIX
3aady Cc coOdrofeHueM TpeOOBaHUN JPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpekeHHs, TMPABOBBIX U  ATUYECKUX  HOPM, HOPM
uH(OpPMaIIMOHHON 0€30TacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COJAEpkKaHUS B PA3IUUHBIX (Popmarax c
y4€TOM Ha3Ha4YeHHsI HH(GOPMAIIMH U 1IeTIEBOM ayJAUTOPUH, BEIOMpPAst ONTHUMAIIbHYIO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbI€e JeiiCTBHS:

OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3MKHU ¥ BO BHEYPOUHOU JESITEIbHOCTH;

pacrio3HaBaTh HIPEANOCHUIKM  KOH(MIUKTHBIX CHUTyalldd HW  CMSTYaTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh U MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYATHLHON
paboThI;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JEUCTBUUA C Y4YETOM OOIIHX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YICHA KOJJIEKTUBA;

IIPUHUMATh LE€IM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA IO €€ JIOCTUIKEHUIO: COCTABJATH IUIAH JICHCTBHM,
pacrpenensTh pojaud C YY4ETOM MHEHUM YYaCTHUKOB, OOCYXKAAaTh PE3yJIbTaThl
COBMECTHOM paboThI;



OLICHMBATh KayeCTBO CBOET0 BKJAJa M KAXKIOTO Yy4YaCTHUKA KOMaHAbl B
o0 pe3yabTaT o pa3pabOTAHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHUBATh HJIEU C TMO3ULHUA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYallUAX, IPOSBIATh TBOPUECTBO U BOOOpaKE€HUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJTbHO OCYIIECTBIISATh MO3HABATEIBHYIO JESITEIHHOCTh B 00JIACTU
(U3MKH W acCTPOHOMUH, BBIABIATH MPOOJEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEJTbHO COCTaBIIATh IUJIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBHITIOJHEHUS TPAKTHYECKON PabOThl ¢ YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETIOYTCHUM;

JIaBaTh OIICHKY HOBBIM CHUTYaIUsIM;

pacuIupsiTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTESHUIH;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Opath Ha ce0s
OTBETCTBEHHOCTH 32 PEIIICHHUE;

OIICHMBATh PUOOPETEHHBIHN OIIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO DJPYIUIUU B 00JIACTH
(bM3UKH, TOCTOSTHHO TTOBHIIIATH CBOM 00Pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyaIlUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISIM;

BJIAJ€Th HABBIKAMHU  [IO03HABATCIIBHOM  peduiekcuu  Kak  OCO3HAHUS
COBEpIIACMbIX JICHCTBUA ¥ MBICIUTEIBHBIX MPOIECCOB, HMX pE3yJIbTaTOB U
OCHOBAHMU;

UCITOJIB30BaTh MPUEMBI pedIIeKCUU JIA OICHKHW CUTYaIllH, BEIOOpa BEPHOTO
peleHus;

YMETh OIICHUBAaTh PUCKH W CBOCBPEMEHHO NPUHHMATh PEIICHHS 110 HX
CHIDKECHUIO;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TPH aHAIW3E PE3yIbTaTOB
JeSITEIbHOCTH;

IPUHUMATH ceOs1, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTRBA,;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TPH aHAIW3e PE3yIbTaTOB
JeSTEIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA ONTHOKH.

B mpomecce moCTHKEHUS JIMUHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
mo (u3MKe IS YPOBHS CpEIHEro oOmero oOpa3oBaHUS Yy OOYyYarOIIUXCS
COBEPILICHCTBYETCS AMOITMOHATLHBIN UHTEJUICKT, MIPEIT0JIar Ao
c(hOpMUPOBAHHOCTb:



CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MMOHMMATh CBOE YMOIIMOHATIBHOE
COCTOSIHHE, BUCTH HAMpPaBICHUS Pa3BUTHSI COOCTBEHHON SMOITMOHAIBHOU CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUsSA, BKIIOYAIOMIETO CaMOKOHTPOIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEJCHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HYMOILIMOHATEHBIM U3MEHEHHSIM | MPOSBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTpeMIICHHE K JOCTH)KCHHUIO LIETH U
yCIiexy, ONTUMHU3M, HMHUIMATUBHOCTb, YMEHHE [IEHCTBOBATH HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

OMMATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh AYMOIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHUHU OOINEHHUS, CIIOCOOHOCTh K
COYYBCTBHIO M COTICPEKMBAHUIO;

COLIMATBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHSI
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATbHI

K koHmy oOyuyenus B 10 Kjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYYAFOIIUXCS YMCHUM:

JEMOHCTPUPOBATh HA MPUMEPAX pOJb U MECTO (PU3MKK B (HOPMHUPOBAHHUH
COBpEMEHHOW Hay4YHOH KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH |
TEXHOJIOTUM, B IPAKTHYECKOH IEATEITHHOCTH JIFOJICH;

YYUTBIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (PUINUCCKUX MOJCIICH:
MaTepuabHas TOYKa, MHEPIHAIbHAS CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPAOE TETIO,
UJICaTbHBINA Ta3, MOJEIN CTPOSHUS Ta30B, )KUIKOCTEH M TBEPIBIX TEJ, TOUCYHBIN
IIEKTPUIECKUM 3aps/] PU PEIICHUN PU3NICCKUX 3a]1aY;

pacro3HaBaTh (pu3nUecKkue sBICHUsS (TPOIECCH) B OOBSICHATH X Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KHHETUYECKOW TEOPUU CTPOCHHS BEIIESCTBA U
DJIGKTPOJIMHAMUKHA:  PaBHOMEPHOE W  PaBHOYCKOPEHHOE  MPSIMOJIWHEHHOE
IBW)KCHUE, CBOOOJHOE TMAjJCHWE TeJ, ABIKCHHE 110 OKPY)XKHOCTH, HHEPIHS,
B3aumoiericTere Teu, auddys3us, OpOyHOBCKOE JBIKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TeJ, U3MEHEHUE 00bEMA TEJl MIPU HATPEBAHUH (OXJIAKIECHUH), TETLIOBOE
paBHOBECHE, WCMApeHUE, KOHICHCAIWs, TUIABIICHUE, KPUCTAUIA3AIUs, KUIICHHE,
BJIQYKHOCTH BO3/yXa, MOBBIIICHNUE TAaBJICHUS Ta3a MPU €0 HArpEBaHUU B 3aKPHITOM
cocyle, CBS3b MEXKIy IMapaMeTpaMH COCTOSHUSI Ta3a B H30Mpoleccax,
AIIEKTPU3AITUS TN, B3aUMOJICHCTBHE 3apsI0B;

OMHCHIBATh MEXAHUYECKOE JBWIKEHUE, WCIONB3YysS (DU3UUYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, TNEPEMEIIECHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuja,
UMITYJIBC TeJla, KUHETUYECKasi PHEPrusi, MOTCHIIMAIbHAS YHEPIHs, MEXaHHIECKas
paboTa, MexXaHWYecKas MOIIHOCTh; TPHU ONMUCAHWUU TIPABHIBHO TPAKTOBATH
(bu3nUecKnii CMBICT MCIOIB3YEMBIX BEJIMYWH, WX OOO3HAYCHHWS W €IUHUIIBI,
HaXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYUHY C JAPYTHUMH
BEITUYMHAMU;



ONMKCHIBATh H3YUYEHHBIE TEIJIOBbIE CBOICTBA TENI M TEIUJIOBBIE SBIICHMUS,
UCIONIb3Yys. (PU3MYECKUE BEJIMYMHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaoTHUYECKOro JBUYKEHHUS MOJIEKYJ, CPEJHEKBAApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprusi, padora rasa,
KO3 (PUIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENs; MPU OMHCAHUU
MPaBWIBHO TPAaKTOBaTh (PU3MYECKUI CMBICT MCHOJIb3YEMBIX BEIUYMH, HX
000O3HaUeHUsT W EAWHMIBI, HaXOAUTh (OPMYJbl, CBA3BIBAIOUIME JIAHHYIO
(U3MUECKYIO BEIMYUHY C IPYTUMU BETUYUHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLECCHI), UCTIONIb3Ys (PU3MUEeCKUe BEIUYMHBI: JJIEKTPUUECKUN 3aps/l,
ANEKTPUUECKOE TO0JIe, HAMPSX)KEHHOCTh MOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB;
OpU OINUCAHWU TPABUIBHO TPAKTOBATh (PUIMYECKUH CMBICT HCHOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHHUS W EJUHUIBI, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE MPOILIECCHl U SIBJICHUS, UCIOJIBb3Yd (pu3nyeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonst HeioToHa,
3aKOH COXpaHEHUs] MEXaHWYECKOW DHEPruH, 3aKOH COXPaHEHHUs HMITyJbCa,
NPUHIUN CYNEPIO3UIIMKA CUJI, TPUHIUI PAaBHONPABUS HHEPIHAIBHBIX CUCTEM
oTcuéTa, MOJEKYJISIPHO-KMHETHUYECKYI0 TEOPHI0 CTPOEHHUS BEIEeCTBA, Ta30BbIe
3aKOHBI, CBSA3b CpeHEH KMHETHYECKOW SHEPIHH TEIJIOBOTO JBHXKCHHSI MOJIEKYJH C
a0COJIOTHOM TeMIiepaTypoil, MEePBBI 3aKOH TEPMOJIUHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUECKOro 3apsifa, 3akoH KylloHa, Mpu 3TOM pa3iauyarh CIOBECHYIO
(bOopMyIHpPOBKY 3aKOHA, €T0 MaTeMaTHUYECKOE BBIpaKEHHE M YCIOBHS (TpaHUIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC€ TPUHILMUIBI JCHCTBUS MalluH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3iIMuaTh yCIOBUS UX 0€30MaCHOTO HMCIOJIb30BAHUS B
ITOBCEIHEBHOM YKU3HU,

BBITIOJHATh OKCHEPUMEHTHl IO HCCICTOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAaHMEM TPSIMBIX U KOCBEHHBIX H3MEPEHHH, MpPU STOM
dbopmynupoBaTh mpodJeMy/3amady W TUMOTE3y Yy4eOHOTro 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 IMPENJIOKEHHOTO OOOpYyIOBaHUs, MPOBOAUTH OMNBIT U
(opMyIUpPOBaTH BHIBOJIBL;

OCYILIECTBJISATH MPsIMbIE U KOCBEHHbIE N3MEPEHUsI PU3NYECKUX BEIUYUH, MIPH
TOM BBIOMPATh ONTHUMAJBHBIM CIOCOO HM3MEPEHUS U MCIOJIb30BATh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh  3aBHCHUMOCTH  MEXAYy  (U3MUEeCKMMHM  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHUM, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcupoBaTh pe3yJbTaThl MOJIYYECHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIUYHMH B
BUjie Tabnuil U rpauKoB, AeTaTh BHIBOABI IO Pe3yIbTaTaM UCCIIEI0BaHUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyAa MPH NMPOBEICHUH HCCIEIOBaHUI B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKON U MPOECKTHOU
JESATENbHOCTU C HCIIOIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOro
000pyI0BaHMS;



pemarb pacy€éTHbIE 3aJaud C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJu3a YCIOBUS 3a/1auu
BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE NJid €€ PEIICHHS, MPOBOAUTH PAacuéThl M OLEHUBATh PEATLHOCTH
MOJTYYE€HHOT'0 3HaUYeHUs (PU3NUYECKON BETUUUHBL;

pelIaTh KAYeCTBEHHBIE 3a/1aUl: BHICTPAUBATH JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LIENIOYKY pACCYXXJCHUW C OMOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCIIOJI30BaTh ~ TPU  PEIICHMHM  y4yeOHBIX  3ajJad  COBPEMECHHBIC
UH(OPMAIIMOHHBIC TEXHOJOTUM ISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUU
U TIpEJICTaBICHUs Y4eOHOW U HAYYHO-TIOMYJSPHOW MH(pOpPMAIUU, TTOJTYUYEHHOU U3
Pa3IMYHBIX KICTOUHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJIydyaeMyr0 HHGOPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOUIEr0 MHpA, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UMKE B MOBCEIHEBHON >KH3HU
U1 obecniedeHus 0€30MacHOCTH TIPU OOpaIlleHUH C TPUOOpaMHU M TEXHHUYECKUMU
yCTPOMCTBaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJIEHUS B OKPYKaIOLIEH CpeAE;

paboTaTh B TPYIINE C BBHIOJHEHUEM Pa3JIMUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbL, PAUOHAIBHO pACHPENEIsITh OOA3aHHOCTH H
IUIAaHUPOBATh JEATEIIbBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aIEKBATHO OLICHUBATH
BKJIAJ] KaXKJI0TO U3 YYACTHUKOB I'PYIIBI B PEIICHUE PACCMATPUBAEM O TPOOIEMBI.

K konny oOyuyenuss B 11 kiacce mnpeaMmeTHbIe pe3ysibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
T€XHOJIOTUM, B TMPAKTHYECKON JE€ATEIBHOCTH JIOAEH, LEITOCTHOCTh M E€IMHCTBO
bu3uYecCKoi KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS U3YYEHHBIX (QPU3NUYECKUX MOJENeH:
TOYEYHBIN JIEKTPUUECKUM 3apsjl, Jyd CBETA, TOUYCYHBIM UCTOYHUK CBETA, sIACPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO f/ipa MpU pPemieHUr (U3HIECKHX
3a;ay;

pacno3HaBaTh (pu3nyecKue SABICHUS (IIPOIECCHI) U OOBACHITH MX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKH U KBAHTOBOW (DUBHKU: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHUCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMArHUTHAasi WHAYKIUSA, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJHUK C TOKOM W JIBWXKYUIMUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnrs, audpakuus W TONSpU3alUsg CBETa, JUCIEPCHS CBETA,
doToanekrpuueckuii 3pdekt (hororddekr), cBeTOoBOS AaBieHHE, BOSHUKHOBEHUE
JIMHENYaTOro CIEKTpa aroMa BOJAOPOJA, €CTECTBEHHas W HUCKYCCTBEHHas
PaIuOaKTUBHOCTD;



OMHUCHIBATh W3YYEHHBIE CBOMCTBA BelIeCTBa (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYID  MPOBOJMMOCTb  pPA3JIUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBJICHUSA (TIPOILIECChI), HCMONB3YAd (PU3NUECKUE BEIUUYUHBI:
AJIEKTPUYECKUIN 3aps/i, CHJIA TOKA, JIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIAs CHJla, padoTa TOKa,
WHAYKIWS MarHuTHOrO MoJjs, cuia Amnepa, cuna JlopeHia, MHAYKTUBHOCTH
KaTyIIKA, SHEPTUsl JJIEKTPUUECKOTO M MArHUTHOIO IMOJEW, MEPHOJ U YacToTa
KoJiebaHuii B KoJeOaTeIbHOM KOHTYpe, 3apsiji U Cuja TOKa B IMpolecce
FapMOHUYECKHUX JJIEKTPOMArHUTHBIX KoJieOaHui, (OKyCHOE pacCTOSIHUE U
ONTHYECKasl CHWJIa JIMH3bI, NPHU OIMUCAHUM TMPABWIHHO TPAKTOBATh (HHU3UUYECCKUI
CMBICI HCIIOJIB3YEMBbIX BEJIWYWH, HMX OO0O3HAUCHUsS] W EIUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAaHHYK (DU3WYECKYH0 BEIWYHUHY C JPYTUMH
BEJINUUHAMU;

ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SIBJIICHUSI M TMPOLECCHI, HCIOIb3YS
dbu3nYecKue BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPIrUsl U UMIYJIbC (OTOHA, MIEPUO/] TIOJypacmaaa, SHEPTUsl CBA3U
ATOMHBIX SiJIep, NPU ONMUCAHWM TPABUJIBHO TPAKTOBATh (PU3UYECKUNA CMBICI
UCIIOJIb3YEMBIX BEIMYMH, MX O0O03HAYCHUS W EIUHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIOIINE JIAHHYH (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NUSCKON BEJIMYMHBI,

aHANIM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBJICHUS, UCIONB3Yys (pusndeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI NOCJIEIOBATEIBHOIO U MapAJIIEIBbHOTO
COEMHEHUsI MPOBOAHUKOB, 3aKOH J[xoyns—JleHna, 3akoH 3IEKTpPOMArHUTHOMN
UHIYKLIWH, 3aKOH MPSMOJIMHENHOTIO paclpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NMPEJIOMIICHUSI CBETa, ypaBHeHUe OiHIUTeWHa ansi GororddexTa,
3aKOH COXPAaHEHUSl SHEPruH, 3aKOH COXPAaHEHUsI UMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUYECKOrO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3iindaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOEe BBIPAXKEHUWE U YCIOBUA (TpaHMIIBI, 00JIACTH)
IPUMEHUMOCTH;

ONpPEAEATh HANPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO TOJIsI TPOBOJAHUKA
C TOKOM, cuJjibl Amnepa u cuibl Jlopenia;

CTPOUTh W OIHKCHIBaTh H300paKECHHE, CO3/1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIONHATh OJKCIEPUMEHTHI IO HCCICJOBAHUIO (PU3HUECKUX SBICHUH U
MPOLECCOB C MCIIOJIB30BAHUEM IMPSAMBIX M KOCBEHHBIX HW3MEPEHHU: IIPU 3TOM
dopmynupoBaTh TpobiemMy/3amady W TUNOTE3y YYEOHOTO OKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
dbopMynHpoOBaTH BHIBOBI

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC M3MEPECHUS (PU3NIECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;



MCCIIEIOBATh 3aBHUCHUMOCTH (PH3MYECKHX BEIHMYMH C HCIOJIB30BaHUEM
NPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNIBTATHI MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJC TAOIUI] U
rpauKoB, AeNaTh BBIBOABI IO PE3yIbTaTaM MCCIICIOBAHNUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEIOBAaHUN B
paMKax ydeOHOro »HKCIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKONM W NPOEKTHOU
AESITeTFHOCTH C MCIOJIB30BAaHWEM H3MEPHUTEIBHBIX YCTPOWCTB U JaOOpaTOPHOTO
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI ¥ IPHUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uu
BBIOMpATh (HYU3UYECKYIO MOJICIb, BBIICIATh (PHU3NUCCKHUE BEIMYMHBI U (OPMYIIHI,
HEOOXOAMMBIE Ui €€ pelieHUusl, MPOBOAUTh PACUYETHl U OIECHUBATH PEATbHOCTD
MIOJTYYCHHOT'O 3HAYCHUS (PU3NYCCKON BETUINHBL

peraTh Ka4eCTBEHHBIC 3a/1a4M: BEICTPAMBATH JOTHUIYCCKHA HETIPOTUBOPECUNBYIO
IETIOYKY PACCYKIEHUH C ONMOpOil Ha HM3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(du3HUecKHe SIBICHHS,

UCTIOJNB30BaTh ~ MpPH  pelmieHWH  y4eOHBIX  3a7ad  COBPEMCHHBIC
MH(POPMAIIMOHHBIC TEXHOJOTHUH JJIs TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
¥ TIPEJICTaBJICHUsT YYeOHON W HAyYHO-TIOMYJISIPHOW MH(OpPMAIUK, TOJTYICHHON W3
Pa3TUYHBIX KICTOYHUKOB, KPUTUYCCKH aHAIM3UPOBATH MOJTy4aecMyr0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKJIAZa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
U1 obecniedeHus 0€30MacHOCTH TIPU OOpaIleHUH ¢ TPUOOpaMHU M TEXHHUYECKUMU
YCTPOMCTBAMU, JIJIsi COXPAHEHUS 3JI0POBBSI M COOJIOJECHUS HOPM JKOJOTUYECKOTO
MIOBEJICHUSI B OKpYKAIOIIEeH cpenie;

pabotaTh B TpyNIie C BBHIMOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIBL, PAIMOHAIBHO pPACHpPENeisaTh OOS3aHHOCTH W
TUTAHUPOBATH JIEATEITBHOCTh B HECTAHMAPTHBIX CUTYAIUsAX, aJI€KBATHO OIICHUBATH
BKJIAJ] K&KJIOTO U3 YUaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMOMN TPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM Kontposbmbie | IIpakTieckue (ungpossbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypesI
Paznen 1. PUSUKA U METO/JbI HAYUHOI'O ITIO3HAHUSA
11 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2 bubmorexa [TOK
' https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemariia S https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlunamuka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m. edsoo,ru/7f41bF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBI TEPMOHHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEILIECTBA. 5 bubnunoreka [JOK
' ®dazoBbIe NEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznea 4. DJIEKTPOJAMHAMUKA
4.1 OneKTpocTaThKa 10 1 1 bubmiorexa LIOK

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

49 ITocTosiHHBIN dneKTpudecKuid TOK. TOku B 12 bubnuorexa [JOK
pa3IMYHBIX Cpelax https://m.edsoo0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM KonTpoabnbie | IpakTiueckue (ungposrbie)
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
Paznen 1. DJIEKTPOJIMHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHITYKIMS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJJEBAHUSA U BOJIHBI
21 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHndecKkue 1 JIeKTPOMarHiuTHbBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCHUTEJIbHOCTH

31 OCHOBBI CIEMATIBHON TEOpUH 4 1 bubnuoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 ONeMeHThl KBAHTOBOM ONTUKHU 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 Crpoenne atoma 4 https://m.edso0.ru/7f41c97c
4.3 ATOMHOE AP0 5 Eubmiorexa LTOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?;i?ﬁ%téi?ﬁ%f A1097c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06maroree MOBTOpEHNE 4 Et?gs?;;fciiggﬁf A1097c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka
n/n P Bcero KO; TPOJTLHBIC HpﬁaKTquCK“e u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsI padoThbI pecypebi
®du3nKa — Hayka O MPUPOJIE.
Hayunsie MeT(})/K bl HO?lj)Hal,)HI/JIISI 1 bubnmorexa LIOK
o A https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEr0 MUpPa
Ponb u Mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHOM bubmuorexa [JOK
9 1
Hay4YHOW KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBMKEHHUE.
OTHOCHUTENHHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nBrokeHusd. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSMOJIMHEWHOE 1 bubnuoreka [JOK
NIIBHKEHHE https://m.edsoo.ru/ff0c372e
CBoOoiHOE majeHue. Y cKopeHue 1 bubnunoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXEHUE.
[[I];I/DKSHI/IG Mmare f/Iam,Hoﬁ TOYKH 110 1 bubmorexa LIOK
p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
[IpuHiun oTHOCUTENBHOCTH | anmumnes.
I/Iﬁe IIJlHaJILHHe CUCTEMBI OTCUETA 1 bubmiorexa [IOK
prn ’ https://m.edsoo.ru/ff0c3be8
[IepBriit 3ak0H HproTOHA
Macca tena. Cuia. [TpuHnun 1 bu6nuoreka [IOK



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

CyHepHo3uiuu cuil. Bropou 3akoH
HproTona a1 MarepuaibHOU TOYKH

https://m.edsoo.ru/ff0c3be8

Tperun 3akoH HproToHa s

bu6mmorexa [{OK

10 MaTe€pUaIbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHpHOTO TsaroteHus. Cuma

11 TSKECTH. HGII))Baﬂ KOCMHYECKast bubmorexa [TOK

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

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

13 Cuna cgnpOTHBneg)I/(Ils)I anI/I z[BHE(eHHH bubmnorexa [TOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HWJIU Ta3e
[TocTymarensHOE U BpaIliaTeIbHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6moreka [IOK
MowmeHnT cunsl. [Inedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuanbHON TOUYKH,

15 CHUCTEMBbI MaTEpUAIILHBIX TOYCK. bubnuoreka [IOK
Nmnynbc cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHIIBIL.

16 Kunernueckas sHeprusi MaTepuagibHON bubnuoreka [JOK
Touku. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOI SHEepruu
[ToTeHnmanpHas YHEPrUs.

[ToTennmanpHas sHEpPTrUs 0
17 zLe(bopII\lmpOBaHHon“ rli)pymz}lllr{lfl}.,r Eubmiorexa TOK
https://m.edsoo.ru/ff0c461a
[ToTennmanpHas 3HEprus Teaa BOIU3u
TTOBEPXHOCTH 3eMIIU
[ToTeHuManbHbIE U HETOTEHLIUATIBHBIE
18 cuibl. CBs3b pabOTHI bubnunoreka [JOK

HCMMOTCHIMAJIBHBIX CUJI C UBMCHCHUCM
MEXaHUUYEeCKOU OHCPTHUH CUCTCMBI TCII.

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPTUN

19

Jlaboparopuas paboTa
«HccnenoBanue cBsA3U pabOThI CUIIBI C
H3MEHEHHEM MEXaHMYeCKOU SHEPruu
TEJla Ha MIPUMEPE PACTSIKCHUS
PE3UHOBOTO KI'yTa»

20

KonTponsnas pabora no teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHHUKE)

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

21

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE

nsuxenue. Audpdysus

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

22

XapakTep ABUKECHUS U
B3aUMOJEHCTBUS YaCTUI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTE
W TBEPHBIX TEI

23

Macca monekyn. KonuuectBo
BeniectBa. [locrosiHnas ABoraapo

24

TermnoBoe paBHOBecue. Temneparypa
u e€ uzmepenue. lllkana remneparyp
Lenscns

25

Wneansueiii raz B MKT. OcHOoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenneneeBa-Kianeitpona

bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI

28

JIaGoparopHas paboTa
«MccnenoBanue 3aBUCUMOCTU MEXKIY
napaMeTpaMH COCTOSTHUS



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

pa3peKEHHOTO ra3a»

29 N3omporneccsl B HacaIbHOM ras3e u ux bubmuoreka [IOK
rpaduyeckoe nmpeacTaBieHue https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOANHAMHYECKOH CUCTEMBI U

30 crocoObl e€ m3meHeHust. KonmmaecTro bubnuorexa [JOK
TEIIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusi 0JJHOATOMHOIO UEATLHOTO
rasa

31 Buasr Tennonepenaun bubmiorexa HOK

A pei https.//m.edsoo.ru/ff0c5¢c36
v i .
JieNibHas TEIIOEMKOCTh BEIIeCTBa Bu6morexa LIOK

32 KosmaecTBo TemnoTs! mpu .

. https://m.edsoo.ru/ff0c5c36
Teronepenade. AnnadaTHbIN Mmpoiecc
[IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
33 .
MPUMEHEHHE K U30MpOoIeccam https://m.edsoo.ru/ffOc5efc
Heo6
| el mounn Busmorea 101
PHPOE, p https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU

35 [Tpuniun nevicreus u KII/ TeroBoit bubnuorexa [JOK
MalIHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapro u ero KITJ]

37 DKOJOTHYECKHE MPOOIEeMbI
TEIUIOOHEPTETUKHI

38 Ob6o6maromuit ypok «MoJekyssipHas bubnuoreka [IOK
¢uznka. OCHOBBI TEPMOTUHAMUKIY https://m.edsoo.ru/ff0c6938

3| Morexymprin e, Ocross Butmtorexa LIOK

yIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI

40 [TapooGpazoBaHue U KOHICHCAIUS. bubnuoreka [IOK
Hcnapenue u KUeHue https://m.edsoo.ru/ff0c63b6

41 AOCOIIIOTHAS ¥ OTHOCHTEIIbHAS bu6mmoreka [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c5efc
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BJI&KHOCTB BO31lyXa. HacelleHHbIN
nap

https://m.edsoo.ru/ff0c64d8

Teepnoe teno. Kpucramnmueckue u

42 amopdHbIe Terna. AHU30TPOIHS bubnuorexa [JOK
CBOMCTB KpHUCTasLIoB. Kuakue https://m.edso0.ru/ff0c65f0
kpuctauibl. COBpeMEHHbIE MaTEPUAIBI
IImaBienue u xpucTaIM3aIus.

43 VYV nensHas TGHJ‘II())Ta HnaBne}IIIm[. bubmorexa LIOK

https://m.edsoo.ru/ff0c6708
Cyb6numariust
bubmmoreka [IOK

44 VYpaBHeHue TErIoBOro OanaHca https://m.edsoo.ru/f0c6820
OeKkTpusanys Tell. DIEKTPUISCKUN

45 3ap5{)1.p2113a1?3m1a SHeKTpI/IIIl;CKI/IX bubumorexa LIOK

https://m.edsoo.ru/ff0c6bcc
3apsIoB
ITpoBOAHUKH, TUDIIEKTPUKHU U
46 H(E)J'I )IOBO I;PJIIKH 33K£H COXpaHEHUS bubunorexa LIOK
YHPOBOL ’ p https://m.edsoo.ru/ff0c6bcc
ANIEKTPUYECKOTO 3apsiia
BsaumonencTsue 3apsaaoB. 3aK0oH
47 K HOHaHTOqeqHHI/I‘gnﬂem NYECKUU bubunorexa LIOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsxk€HHOCTh 3JIEKTPUYECKOTO

48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [JOK
AJIEKTpUUYECKUX Nojieu. JInnuu https://m.edsoo.ru/ff0c6df2
HaNPSHKEHHOCTH
PaboTa cui 3i1ekTpocTaTH4ECKOro

49 noJs. [Toren I/IaJ'IpPaSHOCTL bubmiorexa HOK

) T(HATL. https://m.edsoo.ru/ff0c6f00
OTEHI[AATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
50 3J'IpeKT iCTaTﬂquOM nol:J)1e bubmiorexa HOK
P ) https://m.edsoo.ru/ff0c7018
JlusnekTpuueckasi IpOHUIIAEMOCTh
51 OnexrpoeMkocTs. Konnencatop bubmiorexa LIOK

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

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsuKeHHOTO
KOH/IEHCATOPa

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

53

Jlaboparopuas padota "M3mepenue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTro IpHHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHE AEKTPOpUuOOpOB

55

DneKTpUYeCKui TOK, YCIOBUS €ro
cyuectBoBaHusl. [IoCTOSITHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma aJist
ydacTKa Lenu

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«/3ydeHune cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIIIHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jxoymnsa-Jlenua

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

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M13mepenue DJIC ucToUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS)

0.5

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

59

PesepHblil ypok. KonTpoiabHas
paboTa o Teme "DnekTpoauHamMuKa'" /
Bceepoccuiickas mpoBepouHasi paboTa

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

60

O06o06maromuit ypok
«OnekrpoanHamuKay / Beepoccuiickas
poBepoYHasi paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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61

DneKTpOHHask IPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COINPOTUBIICHUSI METAIIJIOB OT
temneparypbl. CBEpXIpOBOJUMOCTh

62

DNEeKTpUUYECKUU TOK B BaKyyMe.
CBoucTBa IEKTPOHHBIX ITYYKOB

63

[TonynpoBoAHUKH, UX COOCTBEHHAS U
MpUMecHast MpoBoauMocTh. CBOKCTBA
p—~n-niepexoa. IlorynpoBoIHUKOBBIE
puoOOpbI

bubmmoreka [{OK
https://m.edsoo.ru/ff0c84ae

64

DNEeKTpUUYECKUU TOK B PACTBOPAX U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTpOIUTHYECKAs TUCCOLUAIUS.
DIIEKTPOJIN3

bu6moreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DIIEKTPUYECKUU TOK B ra3ax.
CamocTosATEnbHBIN U
HECAMOCTOSITENIbHBIA pa3psia. MoJiHus.
[Ina3zma

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

66

DNEeKTpUYECKUEe MPUOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOE
npumMeHeHwue. [IpaBuia TeXHUKH
0€301acCHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

67

KonTponbnas pabora o teme
«Onekrpocraruka. [locTossHHBIN
aneKTpudeckuii Tok. Toku B
Pa3IUYHBIX Cpelax»

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

68

PesepBHblit ypok. O6o0maromuii ypok
no teMaM 10 kiacca

bubmuoreka [JOK
https://m.edsoo.ru/ffOc8féc

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



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

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne ara upposbie
n/n Tema ypoka Bcero Kontpoapmpie | - Mpakruteckue lzdlsyqemm :)Iﬁg’agonaTeanble
padoTsI padoThbI pecypebi
[TocTostHHBIE MAarHUTHI U X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bektop maruuTHOM MHAYKUMHA. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW WHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

2 TokOM. OmbIT Dpcreaa. 1 bubnuoreka [IOK
B3anmoelicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas pabora «3ydyeHue 1 1 bubmuorexa [JOK
MarHUTHOTO TOJISI KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuoreka [IOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9acO
MTOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JlelicTBME€ MarHUTHOTO TOJISI HA

5 JBHOKYITYIOCS 3apSUKCHHYIO YacCTHILY. 1 bubnuoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenna
DnexTpoMarHuTHast UHAYKIus. [ToTok

6 BEKTOpAa MarHuTHOM uHAyKuuu. IC 1
WHIYKIUU. 3aKOH AJIEKTPOMArHUTHOM
unaykuuu Papanes

, JIaGoparopHas paboTa BuGmorexa LIOK
«HccnenoBanue sBIEHUS 1 1

BHCKTpOMaFHHTHOﬁ HWHIAYKIOHUN»

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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NunyKTUBHOCTSB. SIBIEHUE
camouHaykuuu. J1C caMoMHAYyKIMY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

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

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHLI,
VHJYKIIMOHHAs I1eYb

10

O6o0maromuii ypok «MarautHoe
I10JI€C. SHGKTpOMaFHI/ITHaH HWHIYKIUA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas paborta o teme
«MarsauTtHOe 1noe.
BHGKTPOMaFHI/ITHaﬂ HUHAYKOHS

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
KoJsiebanus. ['apMmoHnueckue
KoJieOaHus. YpaBHEHHUE
TapMOHHYECKUX KOJIeOaHUH.
[IpeBparnienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KoJeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl TPy3a»

14

Konebarenpabir kKoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIC KOJICOAHUs B
UjeaTbHOM KOJIeOaTeIbHOM KOHTYPE.
AHanorust M1y MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH KOJICOAHUSAMU

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

15

®opmyna ToMcoHa. 3aKOH
COXpPAaHEHUS JHEPTUU B UACAITBHOM
KoJiebaTeTbHOM KOHTYpE

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

16

HpeﬂCTaBHeHI/Ie 0 3aTyXaromux
KOJICOAHUSX. BLIHy)KI[CHHBIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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MexaHuyeckue kojaebanus. Pesonanc.
BbIHYXI€HHBIE 2IEKTPOMAarHUTHHIE
KoJieOaHus

17

[lepemennbIn ToK. CHHYCOUJAJIBHBIN
MepEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JIEWCTBYIONIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsKEHUs

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IponssBoactso,
nepenaya u noTpedaeHue
ANEKTPUYECKOMN SHEPIUu

19

YCTpOoCTBO U MPAKTHUECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOT0 TOKa,
JIMHUU 3JIEKTponepeaady

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanust
AJIEKTPOIHEPIHH B MOBCEAHEBHOU
KU3ZHU

21

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpoCcTpaHeHus U AJTUHA BOJIHBI.
[TonepeyHsbie ¥ MPOIOIBbHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocTh 3ByKa. [ poMKoCcTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa

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

23

DNEeKTpOMarHUTHbIE BOJIHBI, UX
CBOMCTBA U CKOpOCTh. [1Ikana
AJIEKTPOMArHUTHBIX BOJIH

bubnuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHHI/IHLI paguoOCBA3U U
TeneBuaeHus. Pa3Butue CpcaAcTB
CBs3U. Paguomokamus

25

KonTtponsHas padora «Konebanus u

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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BOJIHBD»

https://m.edsoo.ru/ff0cc6f8

[IpssmonurHENHOE pacpOCTPaHEHUE
CBETa B OJHOPOJIHOM Cpee.

bu6mmoreka [{OK

26 TodeuHbIl HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
Otpaxenue cBeTa. 3aKOHbI
27 OTTp axxeHus ceera. [loctpoenue bubnmorexa LIOK
P . p https://m.edsoo.ru/ffOcd4e0
1300paXe€HUH B IJIOCKOM 3epKajie
[Ipenomiienne ceera. [lonHoe
BHYTpEHHee oTpaxkeHue. [IpenensHbin bubnuorexa [JOK
28 .
YI0JI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd76
OTPAKCHUS
JlabopaTtopHas pabota «3mepenue bubmuorexa [JOK
29 .
MOKa3aTeJsi IPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenune nzoopakeHuii B
30 muH3e. ©o Mpna TOHKOM J'II:/IHSBI bubmrorexa [JOK
- POPMY. ’ https://m.edsoo.ru/ffOcddle
YBennueHue JIUH3bI
JlaGopaTopHnas pabota
31 «HcenenoBanue CBONMCTB
M300paKeHUH B JIMH3AX)»
Hucnepcus cBeta. CoxHBINA COCTaB
39 oenoro ceeta. LIpet. JJaboparopHas
paborta «Habmoaenune nucrepcuu
CBETa»
33 Wntepdepennus creta. Judpaxims bubnnoreka [JOK
ceera. Jludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonspuzanus cBeta https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpUOOPHI U YCTPOICTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
36 I'panuipl MpUMEHUMOCTH bubnuorexa [IOK

KJacCH4ecKor MexaHuku. I1o CTYJIaThI

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cc6f8
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CIELMAJIbHOU TEOPUU
OTHOCHUTEIILHOCTH

OTHOCHTENBHOCTh OJHOBPEMCHHOCTH.

bubmmoreka [{OK

37 3ameyieHre BpeMEHH M COKpaIlleHre https://m.edsoo.ru/ffocfad?
JUTHHBI
35 -
38 | wacrima, Cotsh waces ¢ ouepriicirn BuGamorexa LIOK
BT P https://m.edsoo.ru/ff0cfc68
HWMITYJIbCOM. DHEPTHUsI TIOKOS
KontponbHas padota «Onrtuka.
39 OCHOiI)I CHGIIPII:)aJIBHOfI TEOPHUH bubmorexa [TOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTHY
40 ®otonsl. opmyna [Tnanka. DHeprus bubnuoreka [IOK
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIETOBAHNE
bu6moreka [IOK
41 porospdexra. Ombrror A. T https://m.edsoo.ru/ffOcffc4
CroisieroBa
3 .Y
o | o boke S Busorea 101
1 ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» pororddexra
apiienue ceeta. Onbitel [1. H.
43 §e6ene3a XUMHUYECKOE IEUCTBUE bubmiorexa LHOK
' https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTBa u
MPAaKTUYECKOE MPUMCHCHHE:
44
(dhoToseMeHT, (HOTOIaTIHK,
COJIHEYHas OaTapesi, CBETOIUO.]
45 Pemenue 3aga4 no reme «3JI€MEHTBI bubnuoreka [JOK
KBAHTOBOM ONTHUKI https://m.edso0.ru/ff0d0302
6| oo e oo Omem: o LOK
PROPA p e https://m.edsoo.ru/ff0d091a
[1nanerapHast MOJeNIb aTOMa
47 IToctynatel bopa bu6nuoreka [IOK



https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0dOafa

48

W3nyuenue u norsonieHue GoToHoB
IIPH NIEPEXOJE aTOMa C OJHOTO YPOBHS
SHEPIrUM Ha Ipyroil. Buasl criekTpos

bubmmoreka [{OK
https://m.edsoo.ru/ff0dOafa

49

BousHOBBIE CBOMCTBA YacTUll. BoJIHBI
ne bpouns. KopryckyisipHo-
BOJIHOBOM nyayin3M. CIIOHTaHHOE U
BBIHY)KJICHHOE HU3JTy4CHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PAANOAKTUBHOI'O U3ITYUCHUS

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

51

CeowucTtBa anbda-, 6era-, raMmma-
n3inydyeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBbI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsS31 HYKJIOHOB B sijIpe.

S nepubie peakuuu. AnepHbld
peakrtop. [IpoGnembl, IepCHIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOU
SHEPTEeTUKHU

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

54

OnemeHTapHble yacTULbl. OTKpPBITHE
NO3UTpOHA. MeTo 16l HAaOMI0ICHUSI U
perucTpanum 1eMEHTapHbIX YaCTHLI.
Kpyrasiii ctonn «®yHaameHTanbHbIe
B3aUMOJCUCTBUA. EQUHCTBO
(bu3n4ecKOU KapTUHBI MUpa»

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

55

Oranel pa3BUTHS aCTPOHOMHHU.
[IpuknamgHoe 1 MEUPOBO33PEHUYECKOE
3HaueHue acTpoHoMuu. Bun
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3Be€3aHOTO HeOa. Co3Be3 U, IpKUE
3BE3/bI, IUNIAHETHI, UX BUINMOE
nBrokenne. CoaHeyHas cucreMa

56

Connne. ConHedHass aKTHBHOCTb.
Wcrounuk snepruu CoJiHIA U 3BE3]

57

3BE3bI, KX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€311. COBpeMeHHbIE
MIPEACTABICHUS O MIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anaktuku. YepHsie
JBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

KonTtponbHas padoTa «I1eMEeHTBHI
aCTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesTeIbHOCTH
yejioBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHON HAYYHOUN KapTUHE MUpa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
IpeJCTaBIeHUN 0 puznyeckon




KapTUHE MHUpa

Oo6o6maromuit ypok. Mecto
(bu3n4ecKoil KapTUHBI MHpa B 001IeM

65 PSAy COBPEMEHHBIX €CTECTBEHHO- .
Hay4HBIX MPEJICTABICHUN O IPUPOJIC

66 PesepBHbIl ypok. MaruutHoe noJe. 1
DNeKTpOMarHuTHasE WHIYKITUS
PesepBubriit ypok. Ontuka. OCHOBBI

67 CHEIHAILHOM Teoprun 1
OTHOCHUTEIILHOCTH
Pezepusblii ypok. KBantoBas usuka.

68 SJIGI\EGHTH};pCTpOHOMI/II/I " ¥ 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpo(U3UKI
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hopMHpOBaHHH COBPEMEHHOW HAyYHOW KAPTHUHBI MHUpA, B PA3BUTHUH
COBPEMEHHOW TEXHUKH M TEXHOJIOTHM, B TPAKTHYECKON IEATEITHHOCTH
JIFOJICH

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NUECKUX MOJIENIEH:
MaTepuallbHasl TOYKA, MHEpLUAIbHAs CUCTeMa OTCYETa, aOCOIIOTHO
TBEP/OE TEJO, UACATbHBINA I'a3; MOJEIN CTPOCHHUS I'a30B, )KUJIKOCTEH U
TBEPABIX TE€J, TOYEUYHBIM JIIEKTPUYECKUN 3apA] — IpPU PEIICHUHU
(bu3nueckux 3aaa4y

10.3

Pacno3naBath pusmyeckue siBineHus (Ipouecchl) U OOBACHIATH UX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KHHETUYCCKOW TEOpHUH
CTpOCHHS BEUIeCTBA W  DIEKTPOJMHAMHKH: paBHOMEpHOE U
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBHKEHHE, CBOOOIHOE TaIeHUe
TEN, JBW)KCHHE IO OKPYKHOCTH, WHEPIHs, B3aUMOJICHCTBUE TeIl;
muddys3us, OpPOYHOBCKOE JBWKEHHE, CTPOCHUE  JKHAKOCTEH U
TBEPIBIX  TEN, HW3MEHEHHE o0o0béMa Tel TpU  HarpeBaHUHU
(oxmaxJaeHun), TEIUIOBOE paBHOBECHE, HCTapeHUe, KOHACHCAIIWs,
IUIaBJI€HHE, KpUCTAUIM3allUs, KUIIEHHE, BIAXKHOCTh BO3JYyXa,
MOBBIIICHNE JAaBJICHUS T'a3a MPU €r0 HarpeBaHUH B 3aKPHITOM COCY/IE,
CBA3b MEXJAYy MapaMeTpaMu COCTOSIHMSI Ta3a B H30IMpoleccax;
ANEKTpU3aIUs TEJl, B3aUMOJEHCTBUE 3aps/I0B

10.4

OnuceiBaTh MEXaHHMYECKOE JABHKCHUC, HCIIOJIb3YysA (1)I/ISI/II‘ICCKI/IC
BCJIIMYMHBI: KOOpAHWHATA, IIYTh, NEPEMEIICHUE, CKOPOCTh, YCKOPCHUC,
MacCa  T€ia, CcuJia, HUMIIYJIBC  TCJIa, KHHCTUYCECKAsA  SHEPIrusl,
IMOTCHIMAaJIbHasd OHEPIUsaA, MCXaHUYCCKasa pa60Ta, MEXaHHUYCCKast
MOIIHOCTDb, ITPHU OIIMCAHUHU IIPABHIIbBHO TPAKTOBATb (bHSPI‘IeCKI/Iﬁ CMBICJI
HCIIOJIb3YEMbBIX BCJIIMYUH, HUX 0003HaYeHHUsA U CAMHUIIBI, HaXOAUTb
(I)OpMy.]'ILI, CBA3BIBAOIIUC JAHHYIO (1)I/ISI/IIIGCKYIO BCJIIMYNHY C ApYIrUMU
BCINYHNHaMUN

10.5

OnuceiBaTh M3yYEHHbIE TEIUIOBbIE CBONCTBA Te€l U TEIJIOBBIE
SBJICHUS, MCHOJb3ysl (U3MUYECKUEe BEIMYMHBI: JaBJIEHUE Ta3a,
TeMIeparypa, CpeAHsAs KHUHETHYecKas SHEpPrus XaoTHYECKOTro
JOBUKEHUS MOJIEKYJ, CPEAHEKBaJIpaTH4Has CKOPOCTb MOJIEKYJI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHssI JHeprus, pabora rasa,
KO3(QGUIMEHT TMOJIE3HOTO JEWCTBUS TEIUIOBOIO JBUTATENs; INpHU
ONHCAaHUH MIPaBHJIBHO TPaKTOBATh ¢busznueckuit CMBICI
UCTOJIb3YEMbIX BEIMYMH, WX O0O3HAUEHUS M E€AMHHUIBI, HAXOAWUTh
(opMyIIbl, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUYUHY C APYTUMHU
BEJIMYMHAM

10.6

OnuceIBaTh HU3YUYCHHLBIC OJICKTPHUYCCKUC CBOICTBAa BeIIECTBA U
OJICKTPUYCCKHUC  ABJICHHA (Hpoueccm), HCIIOJIb3Yyd (I)I/I3I/IquKI/Ie




BEJINYUHBI: EKTPUYECKUI 3apsn, AIEKTPUUECKOE oJIE,
HAaIpsDKEHHOCTh  1OJI, IOTEHLMAN, PAa3sHOCTh IOTEHLUAJIOB; IpPH
OTMCAaHUH MPABUIBHO TPAKTOBATH (PM3UUECKUI CMBICT HCIIOJIB3YEMbIX
BEJIMYUH, WX OO0O3HAYCHUS U EAWHUIBI; YKa3bIBaTh (OPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMYNHAMH

10.7

aHAM3UPOBaTh (PU3MUECKUE TPOLECCHl U  SBICHUS, HCIOJb3Ys
(¢u3nvecKkre 3aKOHBI U MPUHLIUIBI: 3aKOH BCEMUPHOTO TsroTenus, |, 11
u |ll 3axkonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOH 3HEpruu,
3aKOH COXPaHEHMs MUMITYJIbCa, IPUHLUI CYNEPIO3ULIUN CUJI, TPUHLIUII
paBHOMNpaBUsI MHEPLUATBHBIX CUCTEM  OTCUETa; MOJEKYJISPHO-
KMHETUYECKYI0 TEOPHIO CTPOEHMSI BEIECTBA, ra30Bbl€ 3aKOHBI, CBS3b
CpeIHEel KUHETHYECKON SHEpruu TEIJIOBOIO JABMXKEHUS MOJIEKYN C
a0COIOTHON TemIepaTypoil, MEepBbI 3aKOH TEPMOJMHAMHKHU; 3aKOH
COXpaHEHMs JJIEKTPUUECKOro 3apsna, 3akoH Kynona; npu sTom
pa3nuyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro0 MaTreMaTH4ecKoe
BBIPaKEHUE U YCIOBUS (TPaHMIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIMIBI JIEHCTBUS MAalllUH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCIOBUS HUX 0€30IacHOro
HCIIOJIb30BAHNSI B TIOBCETHEBHOM KM3HU

10.9

Brimonaare OKCIICPUMCHTEI IO UCCICOOBAHUIO (1)I/ISI/I‘-IeCKI/IX SIBJIEHUU U
MIPOLIECCOB € MCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUN; TIPH
stoM (opmyaupoBaTh mpobiemMy (3amady) U THUIOTE3Y Y4eOHOTO
OKCMEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIUIOKECHHOTO
000pyIOBaHUs, IPOBOJAUTH OIBIT M POPMYIHUPOBATH BBIBOIBI

10.10

OcymiecTBiaTh MpsIMbIE W KOCBEHHBbIE HW3MEPEHUS (PU3UUECKHUX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMANbHBINA CIIOCO0 M3MEpPEeHUs U
WCI0JIb30BaTh U3BECTHBHIE METO/IbI OLIEHKU MOTPEIIHOCTEH N3MEpPEHUIt

10.11

HccnenoBaTh 3aBUCMMOCTH MeXAY (U3NYECKUMU BEIHMUYMHAMU C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHUPOBATh pPE3YyIbTAThl IOJIYYEHHOW 3aBUCHMOCTH
(u3MUecKUX BETUYHMH B BUJE TaOIUI U IrpaduKoB, AenaTh BHIBOABI 10
pe3ylibTaTaM UCCIICOBaHUS

10.12

CobOmomaTh  mpaBwiia  0€30IacHOrO  Tpyda IpH  IPOBEACHUU
UCCIIEJIOBAaHUI B  paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-
UCCIIEIOBATENILCKOM UM TMPOEKTHON NEATEIbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a0OPATOPHOTO 000PYAOBAHUS

10.13

Pematp pacu€rHble 3aauM ¢ SBHO 33aJaHHON (DU3MUECKON MOJEIbIO,
UCTIONB3Ys (pU3MYecKHe 3aKOHbl W TPUHIUIBI, HAa OCHOBE aHaIn3a
yCIOBUSL  33/Jla4ydl  BBIOMpaTh  (PU3MYECKYI0  MOJIENb, BBIJICIATH
(uznueckrue BeNMUYUHBI U (HOPMYIbI, HEOOXOAUMBIE ISl €€ peIleHus,
MPOBOJIUTH PAcU€Thl U OLEHUBATh PEATBHOCTH MOJIYYEHHOTO 3HAYEHUS
(bu3MUeCcKO BEIUYUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTPAaNBATb JOTM4YCCKHU
HCIIPOTHUBOPCUUBYHO LICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha HU3Y4YCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTH U (I)I/I3I/I"IeCKI/IC SAIBJICHUA

10.15

Hcnonp3oBaTh MNpH  pelIeHHMH YYeOHBIX 3aJady  COBPEMEHHbIE
WH(POPMAIIMOHHbIE TEXHOJIOTUH JUISL TOUCKa, CTPYKTYpHUPOBAHUS,
UHTEpOpPETAllMM M TpeJCTaBlIeHHs] y4eOHOM M Hay4HO-NOMYJSIpPHOM




uH(pOpMAIMY, TIOTYYEHHOW M3 PAa3IUYHBIX MCTOYHUKOB; KPUTHUECKH
aHAIM3UPOBATH NOJTYYaEMYI0 HH(POPMAIHIO

10.16

[IpuBoauTH TpUMEpPBHI BKJIAaJa POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJOTUI

10.17

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUSA MO (PU3MKE B IOBCEIHEBHOM
KHU3HU 151 o0ecriedeHns: 0€301acHOCTH Ipy 00palieHny ¢ nprudopamu
U TEXHUYECKUMH YCTPOWCTBAMH, JMJIi COXPAHEHHUS 3/10pPOBbS W
coOII0ICHHSI HOPM 9KOJIOTMUYECKOT0 IOBE/ICHUS B OKpY Karolel cpesie

10.18

PaGortaTh B TpyIine ¢ BBIOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUIAaHUPOBAaTh  pabOTy  TPYHNbl, PpPalMOHAIBHO  PACIPEICIATh
00s3aHHOCTH ¥ IUIAHUPOBATH JAESITENbHOCTh B HECTaHJAPTHBIX
CUTyalusAX, aJeKBaTHO OLIEHMWBATh BKJAJ KaXJOTO M3 Y4aCTHUKOB
IPYIIBI B pEHIEHUE paccMaTpuBaeMon MpoOIeMbl

11 KJIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero oopa3oBaHus

111

JleMoHCTpHpOBaTh Ha TpUMEpax poJib W MecTo (UMK B
(hopMUPOBaHNHM COBPEMEHHOW HAy4HOW KapTHHBI MUpA, B Pa3BUTHH
COBPEMEHHOW TEXHUKH U TE€XHOJIOTHM, B MPAKTUYECKON AEATEIbHOCTH
JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (PM3MUECKON KapTHHBI MUPA

11.2

Y4uTHIBaTh I'PaHUIBl TPUMEHEHUS U3YYEHHBIX (DPU3MUYECKUX MOJIEIICH:
TOYEYHBIN SIEKTPUUYECKUH 3apsij, sAepHas MOJENb aToMa, HyKJIOHHAs
MOJIeTIb aTOMHOTO siJipa MpH pelieHnH (PU3nUecKux 3aaay

11.3

Pacnio3naBare ¢usnueckue sBiacHUs (mporecchl) U OOBACHATh MX Ha
OCHOBE 33aKOHOB  JJIGKTPOJMHAMUKA H  KBAHTOBOW  (DH3HKHU:
AJIEKTPUYECKass TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE JNCUCTBUSL  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
AJIEKTPOMArHUTHAasE WHAYKIMS, JCHCTBUE MArHUTHOTO TIIOJII Ha
NPOBOJHUK C TOKOM W JBWXKYIIUHCS 3apsi, DJIEKTPOMAarHUTHBIC
KOJICOAHUST W BOJIHBI, MPSIMOJMHEHHOE pacIpOCTpaHCHUE CBETa,
OTpakeHHe,  mpeJoMiieHue, uHTephepeHims, audpakuus u
HOJISIpU3AllUsl CBETa, JMCIEPCUsi cBeTa, (OTOREKTpUUecKuil 3hdexT
(boToapdexT), cBeTOBOEC NaBlICHHE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, ©CTECTBEHHAss W  HCKYCCTBEHHAas
pPalnOaKTUBHOCTD

114

OnuceIBaTh HU3YUYCHHBIC CBOMCTBa BCIICCTBA (BHeKTpI/I‘{eCKI/Ie,
MAarauTHBIC, OINTHUYCCKHUEC, SJICKTPUUCCKYIO ITPOBOAUMOCTL PA3JIMYHBIX
cpen) U DJICKTPOMArHuTHBIC  ABJICHUA (HpOHCCCH), HCIIOJIb3YH
(I)I/ISI/I‘IGCKI/IG BCJIIMYHHBI: BHCKTpI/I‘{eCKI/Iﬁ 3apsn, cHhlia TOKa,
QJICKTPUYICCKOC HaIIPsAKCHUC, QJICKTPUYICCKOC COIMPOTHUBJICHUC,
Pa3sHOCTh IMOTCHIUAJIOB, 3I[C, pa60Ta TOKA, UHAYKIUA MAr"HuTHOI'O
IoJis1, CHJia AMr[epa, culia HopeHua, HWHAYKTUBHOCTL KaTYIIKH,
OHCPTUA SBJICKTPUIYCCKOIO M MArHuTHOI'O HOHCﬁ, nepuoa M 4vacrorTa




KosiebaHuii B KOJIeOaTeIbHOM KOHTYpE, 3apsj U CHJIa TOKa B Ipoliecce
rapMOHMYECKUX JIEKTPOMArHUTHBIX KOJIEOaHUH, ¢bokycHoe
paccTOosiHME M ONTUYECKas CWJIA JIMH3BI;, NPU ONKMCAHUM IIPABUIIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCHOJb3YEMBIX BEJIHYUH, HX
00O3HAueHWsI W EIWHHIBI; YKa3blBaTh (HOPMYINBI, CBS3BIBAIOLINE
JTAHHYIO (QU3HUYECKYI0 BETMUUHY C IPYTUMHU BEIUIMHAMHU

115

OnuceiBaTh U3y4YE€HHbIE KBAHTOBbIE SIBJICHUS U MPOLECCHI, UCIOJbB3Ys
(bu3nyecKkue BEIMYUHBI: CKOPOCTH JJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI W YacTOTa CBETA, JHEPrusi M HMITYJIbC (POTOHA, TEpHON
noJjlypacraza, SHEpPrust CBsI3U AaTOMHBIX sJiep; IpU OINUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3NUECKHUI CMBICI UCIOJIb3YEMbIX BEJINYUH,
uX 0003HA4YEHMs] U EAUHMIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3NYECKYIO BEJIMYHUHY C JPYTMMH BEIMYMHAMU, BBIYUCISTH
3HaueHue (pU3N4eCcKO BETMUHUHbI

11.6

AHanmu3upoBath (PU3MYECKHUE TIPOIECChl W SIBJICHUS, MCIOJB3YS
(¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEOBATEIbHOTO W TapaJlIeIbHOTO COSIUHEHUS MPOBOIHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHOW WHIYKLHH, 3aKOH
MPSIMOJTMHEHHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXEHUS CBETA,
3aKOHBI ~ MPEJIOMJIEHUA  CBETa, ypaBHEHWE  OWHINTEWMHA Ui
dboTodddexra, 3aKOH COXpaHCHHS DHEPrUH, 3aKOH COXpPaHCHHS
WMITyJbCa, 3aKOH COXPaHEHWsI DJIEKTPUYECKOTOo 3aps/a, 3aKOoH
COXpaHEHUsi  MaccoBOro  4ucia, mnoctyinarel bopa, 3akoH
paaMoOaKTUBHOTO paclaja; TMpud 3TOM  paszinyaTh CJIOBECHYIO
(hOopMYITHPOBKY 3aKOHA, €0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBHUS
(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

Onpenenars HampaBjl€HHE BEKTOpa HWHIAYKIUM MarHUTHOTO TOJS
MPOBOJTHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

Crpoutrb ¥ ONHUCHIBaTH H300pa)K€HHE, CO3/1aBaeMO€  IJIOCKHM
3€pKajJIoM, TOHKOU JIMH301

11.9

BBINONIHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUHN U
IIPOIIECCOB C MCIOJH30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHUM; MIPH
atoM (opmyaupoBaTh mpobiemMy (3amady) U THUIOTE3Y Y4eOHOTO
OKCIIEpUMEHTa,  COOMpaTh  YCTAaHOBKY W3  NPEIOKEHHOTO
000pyI0BaHUs1, IPOBOJIUTH OMBIT ¥ (POPMYITHPOBATH BHIBOIbI

11.10

OCYH_[CCTBJ'ISITL IOpsAMBIC W KOCBCHHLIC H3MCPCHUA (1)H3H“I€CKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/Ip8.TB ONTUMAJILHBIA CIIOCO0 HU3MCPCHHUA U
HCIIOJIBb30BAaTh U3BCCTHBIC MCTOAbI OLICHKHU HOFpeHlHOCTeﬁ HSMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH C HCIOJIb30BaHUEM
OpSMBIX HM3MEPEHMH; TpU OSTOM KOHCTPYyHPOBAaTh  YCTAHOBKY,
(GUKCUpOBaTh pPE3YAbTATHl MOJYYEHHOM 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE TaOIUIl U TpadUKOB, IeaTh BBIBOIbI [0 pe3yabTaTaM
VCCIIEJOBAHUS

11.12

CoGnronate mpaBwiia 0€30MacHOrO  TpyAa IMpH  IMPOBEACHUU
UCCIIeIOBAaHUN B paMKax ydeOHOro SKCHEpUMEHTa, Yy4eOHO-
UCCIIEN0BATENBCKON U MPOEKTHOW AESITENBHOCTH C MCIOIb30BAHUEM
M3MEpPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYI0BaAHHUS

11.13

Pematp pacu€rHble 3aaul ¢ SBHO 3aJlaHHOW (DU3MUECKOW MOJIENbIO,
WCTONIb3YSl (pM3WYECKHE 3aKOHBl M TPUHIIMIBI, HA OCHOBE aHallM3a




YCIOBHS  3a/aud  BBHIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATH
¢u3ndeckre BETUYMHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ pereHHUs,
MIPOBOJIUTH PACUYETHI U OLEHUBATH PEANBHOCTh MOJIYYCHHOTO 3HAUCHUS
(hu3HUECKON BEITMUUHBI

11.14

Pemats KAueCTBEHHBIC  3aJa4u: BBICTPAUBAaTh JIOTUYECKU
HEIIPOTHBOPEUYUBYIO LIENOYKY PACCYKIAEHUN C ONOPOM HAa M3y4EHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SBJICHUS

11.15

Wcnonb3oBarh mnpu  pemieHUd  yuyeOHBIX 3aJa4  COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJIOTUM JUIS TIOWCKA, CTPYKTYpHUpPOBAHMUS,
UHTEPIPETAlMM U TPEJCTABICHUS Y4eOHONM M HaydyHO-IOIYJSPHOU
nH(pOopMaLUY, MOJYYEHHON M3 pazIUYHbIX MCTOUYHHUKOB; KPUTHUYECKU
aHAIIM3UPOBATH MOJy4aEMYI0 HH(POPMALIUIO

11.16

OOBSCHATh TPUHIMIBI JEHCTBUS MAIWH, TPUOOPOB M TEXHUUYECKHX
YCTPOWCTB; paszinyaTh YCJIOBHUS WX OE€30MaCHOTO HCIOJIb30BAaHUS B
NOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMeEpHl BKJIaJa POCCUMCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIETO
MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI1

11.18

Hcnonb3oBaTth TeopeTHyecKue 3HAHUA MO (PU3MKE B TOBCEIHEBHOU
KW3HU Tt obecrieueHrs 0€30macHOCTH Mpu OOpaIieHny ¢ MpudopaMu
U TEXHHYECKMMH YCTPOWCTBAMH, IJIi COXpPAHEHHUS 370pPOBbS U
coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 TIOBE/IEHHUs B OKpY»Karollel cpezie

11.19

PaGortath B rpymme ¢ BBIIOJHEHUEM Pa3JIMYHBIX COLHATIBHBIX pOJIEH,
IUIaHUPOBaTh ~ paboTy  TIpyNmbl,  palMOHAIBHO  paclpencssTh
00s3aHHOCTM ¥  IUIAaHUPOBATh JIEITENBHOCTh B  HECTaHIAPTHBIX
CUTyallMsIX, aJeKBAaTHO OLIEHMBATh BKJAJ KaXJOTO W3 YYAaCTHHUKOB
TPYIIIBI B pellIEHHE pacCMaTpruBaeMOi mpoOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaeia

Kona nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUS

OU3NKA 1 METOABI HAYYHOI'O [TO3HAHU A

11

®usnka — Hayka o npupoae. Hayunbie
METO/Ibl NT03HAHUS OKpY»Karolero mupa. Poisb
JKCIIEpUMEHTa M TEOpuHM B  Ipolecce
MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (GU3HYECKUX SBICHUNA W
npoiieccoB. Hayunsie runoressl. dusnyeckue
3aKOHBI M TeopuH. ['paHHIlBI TPUMEHUMOCTH
bu3nIecKnX 3aKOHOB. [TpuHIMT
cooTBeTCTBUA. Ponmb u mecto ¢u3NKu B
dbopmMupoBaHUN COBPEMEHHOM HAay4YHOU
KapTHUHBI MHpa, B MPaKTUYECKON
NEeITEeIbHOCTH JTI0IEN

MEXAHUKA

##HPari#KIUHEMATHKA

2.11

Mexannueckoe aBrkeHue. OTHOCUTEILHOCTE
MexaHn4yeckoro nBrmxennsa. Cucrema oTcyéra.
Tpaekropus

2.1.2

[Tepemenienue, cKOpocTh (CpedHsisi CKOPOCTH,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepUuaIbHOW TOYKH, UX MPOEKIHH Ha OCU
CUCTEMBI KOOpAMHAT. Crnoxenue
MepEMEIIICHUN U CIIOKEHHUE CKOPOCTEM

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBIKCHUE. I'paduxu
3aBUCUMOCTH KOOpJMHAT, CKOpPOCTH,
yCKOpeHus, MyTH u MepeMeIeHHs
MaTepUaIbHOU TOYKU OT BpEMEHU

2.1.4

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
ajcHus

2.15

KpuBonunueiinoe nBuxeHue. PaBHOMepHOe
JBU)KEHHUE  MaTEpUaJIbHOM  TOYKM  TIO
OKpPY)KHOCTHU. YTJIOBasi CKOpPOCTh, JIMHEWHAas
CKOpOCTb. [lepuon u 4acToTa.
LleHTpOCTpEMUTENIBHOE YCKOPEHHUE

2.1.6

TexHudyeckue  ycTpOWCTBA: CIIUJIOMETP,
JIBUKCHUE CHapsAIOB, LENHBIE W DPEMEHHBIC
nepegadu

2.1.7

[IpakTueckue paboThI. Hsmepenue
MTHOBEHHOM CKOPOCTH. HUccnenosanue




COOTHOUIEHUSI MEXKY IyTAMH, IIPOUIECHHBIMU
TEIOM 3@  MOCJENOBAaTElbHBIE  paBHBIE
IPOMEXYTKH BPEMEHH MPHU PaBHOYCKOPEHHOM
JBI)KEHUU C HAYalbHOM CKOPOCTBIO, paBHOM
Hymo. M3ydeHne JBUKEHUS IIapuKa B BA3KOM
KUIKOCTH. I/I3y‘-IeHI/IC JABMKCHUA TECJa,
OpOIIEHHOTO TOPU30HTAIBHO

2.2

HH#PartH TMHAMUKA

2.2.1

[IpuHIMn OTHOCHUTEIILHOCTH lasmnes.
Ilepeiii 3akoH Hprorona. HMHepuunanbHbie
CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHuun cynepno3unuu
CHJI

2.2.3

Bropo#t 3akoH HproToHa ans MarepuaibHOU
TOYKA B HWHEPUUAIBHOM CHCTEME OTCYETA
(UCO). Tperuir 3akon Hpriorona mus
MaTepHalbHBIX TOUEK

2.2.4

3aKOH BCEMUPHOTO TAroTeHHs. Cuia TIKECTH.
ITepBas kocMuueckasi CkopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenns. Cyxoe Tpenue. Cwia TpeHus
CKOJIbKEHUST W CWJIa  TPEHHUS  IOKOS.
Koaddumuent tpenns. Cwta conpoTHUBICHUS
IIPU IBIKEHUH TeJla B )KUIKOCTH WJIH rase

2.2.7

[TocTymarensHOEe M BpallaTeIbHOE JIBHKCHHE
a0COJIIOTHO TBEPJIOTO TeJa

2.2.8

MOMEHT CHJIBI OTHOCHTEIILHO OCH BpAaIlICHHUS.
[Tnedo cunbl. YCioBUsS paBHOBECHS TBEPIOTO
tena B UCO

2.2.9

Texandeckue YCTpOﬁCTBaI IO AIINITHHUKH,
JABVXCHUE NCKYCCTBECHHBIX CITYTHHKOB

2.2.10

[TpakTuueckue paboThl. M3yueHue ABM>KEHUS
Opycka 10 HAaKJIOHHOW IIJIOCKOCTH O]
NeicTBHEM HecKOoJbKux cui. HccnemoBaHue
3aBUCUMOCTU CHUJI YIIPYTOCTH, BO3HUKAIOIIUX
B jaepopmMupyeMol NpyKMHE U PEIUHOBOM
oOpaslle, OT BENMYMHBI WX JAedopmariuu.
HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO
TeJa, UMEIOIIEro OCh BpallleHus

2.3

##HPar###3AKOHBI COXPAHEHUSA B MEXAHUKE

2.3.1

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBI
MaTCpHaJIbHBIX TOYCK. I/IMHyJ'IBC CUJIBI U
N3MCHCHHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHuss wummyiasca B HCO.
PeakTuBHOE IBMKEHNE

2.3.3

PaGora cunel

2.3.4

MomHoCTE CHIIBI




2.3.5

Kunernyeckast 3Heprus MarepuaibHOU TOYKHU.
Teopema 0 KHHETHUECKOW SHEPTUH

2.3.6

IlorenunaneHas sHeprusd. lloreHumanbHas
SHEPIus yIpYyro nedopmupoBaHHOK
npyxussl. IloTeHuuanbHas >3Heprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU

2.3.7

IloTeHuanbHbIe U HENOTCHIMAILHBIC CHIIBL
CBsi3b  palOThl HEMOTEHIMAIBHBIX CHJI C
M3MCHCHHEM MEXaHUIECKOM SHEPTrUn
CHCTEMBI TElL. 3akoH COXpaHEHUs
MEXaHUYECKOM YHEPrUuu

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHn4eckue yCTpOWCTBA: JBUKEHHE PAaKET,
BOJIOMET, KOTIEp, IPYKUHHBIN ITUCTOJIET

2.3.10

[Ipaktnueckue pabGoTel. M3yuenue cBs3u
CKOpOCTEM Tel Ipu HEYNpyroMm yjaape.
UccnenoBanme cBsi3u pabOTBI  CHJIBI  C
M3MEHEHNEM MEXaHUYECKON DHEPTUU Tesa

MOJIEKVYJIAIPHAS ®U3MKA U TEPMOJIMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU
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OcHOBHBIE IIOJIOXKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHHU. BbpoyHoBckoe
newkenne. Jnddys3usa. Xapakrep qIBUKEHUS U
B3aMMO/JICIICTBUS YaCTHI] BEIlleCTBA

3.1.2

Mogenu CTpoeHusi Ta30B, KUIKOCTEH W
TBEPABIX Tel W OOBICHEHHE  CBOWCTB
BEILECTBA HA OCHOBE TUX MOJIENIEH

3.1.3

Macca wMonekyn. KommuecTtBo BemiecTBa.
ITocrosHHas ABoraapo

3.1.4

TemnmoBoe paBHOBecue. TemmepaTypa U €€
m3Mmepenue. [lkana remneparyp Lenbcus

3.1.5

Monens WIcaJbHOIO  rasa. OcHoBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUUECKOU
TEOPHUH HICATHLHOTO ra3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa CpefaHei
KUHETUYECKOM SHEPruu TEIUIOBOTO JABMXKECHUS
yactui ra3a. [llkana remnepatyp KensBuna

3.1.7

VpaBuenue Kianelipona — MeHnaeneesa.
3akoH JlanbTOHA

3.1.8

I"a30BEI€ 3aKOHEI. I/ISOHpOHCCCH B NACaJIbHOM
ra3c¢ € IIOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:
HN30TCpMa, N30xX0pa, H3o6apa

3.1.9

TexHndeckue  yCTpOWCTBAa:  TEPMOMETD,
6apomerp

3.1.10

[Ipaktuyeckue paboTsl. M3MepeHue Macchbl
BO3JyXa B KjlacCHOM koMHare. MccnenoBanue
3aBUCUMOCTHU MEXy MapaMeTPaMU COCTOSIHUS




pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUMKN

3.21

TepmonnHamuudeckas cucrema. BHyTpeHH:A
DHEPrUs TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl €€ U3MEHEHUS

3.2.2

KonmuectBo TerumoTsl u paborta. BHyTpeHH: s
SHEPrusi 0JHOATOMHOIO UACAIBHOIO ra3a

3.2.3

Buzapl Ttemmonepenauu: TEIIONPOBOIHOCTD,
KOHBEKIIHs, u3llydeHue. TeruoéMKocTh Tena.
VaenpHas TemnoEéMKOCThH BemiecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeade

3.24

[IepBblii 3ak0H TepMoAMHAMUKU. [IprMeHeHne
IIEPBOTO 3aKOHAa  TEPMOJUHAMUKHU K
uzonpoueccam. ['paduueckas uHTEpHIpeTaus
paboThI Taza

3.25

Tennosele MammHbl. [IpuHIUIBL  AeiCTBUSA
TeIuIoBbIX MamuH. [IpeoOpazoBanus sHepruu
B TemioBbix MammHax. Koadduuuent
nosiesHoro  neiictBus  (mamee —  KIIM)
termioBoi mamuHekl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJMHAMUKH.
HeoOpatumocTh  MpoOIECCOB B MPHUPOJE.
TemmoBkIie JIBUTaTEIIH. ODKOJIOTHYECKHE
poOJIEMBI TETUIOIHEPTETUKH

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTaTEJIb
BHYTPEHHETO CrOpaHusl, OBITOBOM
XOJIOIUJIbHUK, KOHIULIMOHED

3.2.8

[Ipaktrueckue padboTel. U3mepeHue yaenbHOU
TEIUIOEMKOCTH

3.3

##H#Par###AI'PETATHBIE COCTOSAHUWA BEIIECBA. ®A30BBIE

I[TEPEXO/bI

3.3.1

[TapooGpazoBanue u koHaeHcanus. Vcnapenue
u KUTICHHE. VY nenbHas TEIUIOTa
napooOpazoBaHus. 3aBUCUMOCTh TeMIIEPaTyphl
KUTICHUS OT JIaBJICHUS

3.3.2

AOcoIroTHasT M OTHOCUTENbHAs BIIAXXHOCTD
Bo3ayxa. HachlenHnslii map

3.3.3

Trépmoe TEJO. Kpucrannuueckue u
amopdHble Tenma. AHU3OTPONUS  CBOWCTB
KPUCTAJLIOB. Kunkue KPUCTAJLIBI.
CoBpeMeHHbIE MaTepuabl

3.3.4

IInaBaenue wu KpucTtajuii3anus. YnenpHas
TCIJIOTA ITJIaBJICHU . CY6J'II/IM3.I_II/ISI

3.3.5

YPaBHeHI/Ie TEILIOBOrO OallaHca

3.3.6

TexHudyeckue yCTpONCTBA: THIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
MIOJIy4YEHUS] COBPEMEHHBIX MAaTE€pPHAJIOB, B TOM
qrciie HAHOMAaTEPHUAIIOB, U HAHOTEXHOJIOT U




3.3.7

[IpakTnueckue paboThI. H3mepenue
BJIAKHOCTH BO3]lyXa

OJIEKTPOAMMHAMUKA

4.1

##HPar### O JIEKTPOCTATUKA
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DnexkTpuzaiys Tel. JNeKTpruueckuit 3apsa. Jpa
BU A DJICKTPUYCCKUX 3aps10B

4.1.2

[IpoBoHMKH, JIUBIEKTPUKU u
MTOJTYIIPOBOIHUKH

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.1.4

B3aumoeiictBue 3apsiioB. 3akoH Kynona

4.15

Onektpuueckoe  noie.  Hampspk€HHOCTD
JJIEKTPUYECKOTO TIOJIAL. [TprHIMI
cynepno3uiuu.  JIMHUM ~ HanpsSKEHHOCTH
NIEKTPUUECKOTO TOJIS

4.1.6

PaGota cun 3IEKTPOCTATHUECKOTO  IMOJIS.
ITorenmman. PasHocTh MOTEHIINAIOB

4.1.7

[IpoBOgHUKM W JUAIEKTPUKH B TMOCTOSTHHOM
JJIeKTpudYeckoM  mosie.  Jluanekrtpuyeckas
MIPOHHUIIAEMOCTH

4.1.8

DIIEKTPOEMKOCT. Konpencatop.
ONeKTpOEMKOCTh IJIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsKEHHOr0 KOHJEHCaTopa

4.1.9

TexHuueckue  yCTpOWCTBA:  BJIEKTPOCKOI,
JNEKTPOMETP, IJNEKTPOCTaTUUYECKasi 3alluTa,
3a3eMJIEHHE AJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN TPUHTEP

4.1.10

[IpakTnueckue paboTHI. H3mepenne
ANEKTPOEMKOCTH KOHJIEHCATOpa

4.2

#HPar###IIOCTOSHHBIN DJIEKTPUUYECKNM TOK. TOKU B

PA3JIMYHBIX CPEJAX

421

VYcnoBus CYIICCTBOBAHUA IIOCTOSAHHOI'O
OJICKTPHUYECCKOI'0 TOKaA. HUcrtounuku Toka. Cuia
Toka. IToCTOSAHHBIN TOK

4.2.2

Hanpspkenne. 3akon OMma asist ygacTka 1enu

4.2.3

:‘)HGKTpI/I‘leCKOG COITPOTUBJICHUC. Y aenbHOE
COIMPOTHBJICHUC BCIICCTBA

4.2.4

HOCJ’IGI[OB&TCJ'IBHOG, napauiCJibHOC,
CMCIIAHHOC COCINHCHHEC ITPOBOIHHKOB

4.2.5

Pabora snexTpudeckoro Toka. 3akoH J[xoyms
— Jlenna

4.2.6

MoIHOCTh QJICKTPHUYCCKOT'O TOKA

4.2.7

ekTpoaBKymas cuna (nanee — 2JIC) u
BHYTPEHHEE COINPOTHBIIEHUE HCTOYHHKA TOKA.
3akon OmMma i TONMHOW  (3aMKHYTOIN)
tekTpuyeckoi nenu. KopoTkoe 3amMbIkaHHe

4.2.8

SHCKTpOHHaSI IpOBOAUMOCTH TBép,[[LIX
MCTAJIJIOB. 3aBHCHUMOCTb COIIPOTHUBJICHUSA




METaIoB oT TEMIIEpPaTypHl.
CBepXxnpoBOIUMOCTb

4.2.9

OnekTpuueckuid TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoaaukyu. COOCTBEHHAS U IPUMECHAS
MPOBOJIMMOCThH TOJIYIPOBOIHUKOB. (CBOWCTBA
p-n nepexoaa. [TomyrnpoBogHMKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYECKUi  TOK B DJIEKTPOJIUTAX.
DIEKTPOIUTHYECKAS JUCCOIIHAITHS.
DIIEKTPOIIU3

4.2.12

DIeKTPUYECKUM TOK B rasax.
CaMOCTOATENbHBIE W HECAaMOCTOSITEIHHBIN
pa3psaa. PazmuuHble THIBI CAaMOCTOSTEIBHOTO
pazpsaa. Monnus. [1nasma

4.2.13

TexHnueckue yCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, PEOCTaT, HWCTOYHHKM  TOKa,
3JIEKTPOHArpEBATEIbHBIE puoopHI,
JJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONIPOTHBIICHHUS, BaKyyMHBII O],
TEPMUCTOPBI u boTOpeE3UCTOPHI,
ITOJTYIPOBOTHUKOBBIN JTNOJ, TAJIbBAHUKA

4.2.14

[IpakTnueckue paboTHL. N3yuyenune
CMEIIAHHOTO COEMHEHHS PE3UCTOPOB.
N3mepenne OJIC HCTOUHMKA TOKa M €ro
BHYTpEHHero comnpoTuBieHus. HaOmonenue
ANEKTPOJIN3a

11 KIJACC

Kon
paznena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble Y1eMEHTHI COIEP:KAHUS

4

OJIEKTPOIMHAMUMKA

##H#Par##H#MATHUTHOE I10JIE. QJIEKTPOMAT'HUTHAS MHAYKIWA

43.1

IlocTosiHHBIE MAarHUTHI. BSaHMOHeﬁCTBHe
IIOCTOAHHBIX MAarHuTOB

4.3

4.3.2

MaruutHoe moje. Bektop MarHuTHOU
uHAyKouu.  [lpuHoun — cynepno3unum.
Jlunun wmaruutHOM uWHAyKIMU. KaptuHa
JVMHUM  MAardHuTHOM  MHAYKIUU  TI0JA
MOCTOSTHHBIX MAarHUTOB

4.3.3

MarautHoe 1OJ€ NPOBOJHHUKA C TOKOM.
KapTuna nuHUI 1o ATMHHOTO MPSMOTO
IPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMKA, KATyIIKU C TOKOM. OmnbIT
Opcrena. BzaumoeiicTBue NpoBOAHUKOB C
TOKOM

43.4

Cuna Amnepa, €€ MOAYNb U HallpaBJICHUE
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Cuia JlopeHiia, €€ MOIy/b U HalpaBJICHHE.
JIB>keHHMe  3apsOKEHHOM — 4acTULbl B
OJIHOPOJHOM MarHuTHoM rosie. PaGota
cuiibl Jlopenna

4.3.6

SIBJIeHUE ANEKTPOMATHUTHOM UHIYKIUH

4.3.7

IToTok BekTOpa MarHUTHOW MHIYKLIMU

4.3.8

OC unaykuuu. 3aKoH 31EKTPOMarHUTHOM
nHaykuu @apanes

4.3.9

BuxpeBoe anexrpuueckoe mnozne. I/C
WHAYKIWA B TIPOBOJHHUKE, JBHKYILIEMCS
MMOoCTYNaTCJIbHO B OAHOPOJHOM MAarHuTHOM
noje

4.3.10

[IpaBuito Jlenna

43.11

NHayKkTUBHOCTH. SIBIIEHME CaMOMHAYKIIMH.
DJ1C camonHIyKIIUM

4.3.12

3Hepr1/m MAariMuTHOTO TIIOJIA KaTymKh C
TOKOM

4.3.13

DJIEKTPOMATrHUTHOE TT0JIE

4.3.14

TexHudyeckue  yCTpoMCTBa:  IOCTOSIHHBIE
MarHMTHl, ANIEKTPOMArHUTHI,
AIIEKTPO/IBUTATEb, YCKOPUTEIH
AIIEMEHTApHBIX YaCTHULl, MHAYKIIMOHHAS M1e€Yb

4.3.15

[IpakTuueckue paboTHLI. Nzyuenune
MarHMTHOTO TIOJS KATyIIKH C TOKOM.
HUccnenoBanne aelicTBUSI  HOCTOSIHHOTO
MarHuTa Ha pamKy ¢ Tokom. MccienoBanue
SIBJICHUS DJICKTPOMArHUTHON MHAYKITUN

KOJIEBAHM Y BOJIHBI

5.1

#HHPar##HHMEXAHNYECKU

E 1 SJIEKTPOMATI'HUTHBIE KOJIEBAHUW A

5.1.1

KoneoOarenprnasgs cucrema. CBOOOIHEIE
koJjieOanus. ['apMoHHMueckne KoseOaHwUs.
[lepwon, dactora, amiumMTyaa u  (dasa
KoJIeOaHMHi

5.1.2

[Tpy>)xuHHBIH MasTHUK. MaTemaTudeckui
MasiTHUK

5.1.3

VYpaBHeHHE TapMOHHYECKUX KOJeOaHUH.
Kunemartuyeckoe u JTUHAMHYECKOE
OTHCaHNe KOJIeOaTEeIIbHOTO ABHKEHUS

5.1.4

IIpeBpaiienue SHEpPruu pu
TapMOHHUYECKUX KOIeOaHUX. CBs13b
aMIUIATYIBI KoJebanuii HCXOIHOU
BEJIMYMHBI C aMIUIUTyJaMH KojieOaHUil e
CKOPOCTH U YCKOPEHUS

5.1.5

KonebGarenbupiit  koHTYp.  CB0OOAHBIE
AIIEKTPOMATrHUTHBIE KoJIe0aHus B
UJCaTbHOM  KOJIEOaTeNIbHOM  KOHTYpE.
AHanorusi MeXIy MEXaHHYECKUMHU U




SJICKTPOMAriuTHBIMHA KOHC63HI/IHMI/I.
®opmyna Tomcona

5.1.6

3akoH COXpaHCHUSA SHCPruu B HUACAIIBHOM
K0J1€0aTEeIbHOM KOHTYpE

5.1.7

BreiHyXIeHHBIE MEXaHUYEeCKHE KOoJeOaHwsI.
Pe3onanc. Pesonancuas KpHBasi.
BI)IHY)KI[eHHI)IG OJICKTPOMArdHMTHBLIC
KoJe0aHusl.

5.1.8

[lepemennniii  TOk.  CHHYyCOMJAJIBbHBIN
IIEPEMEHHBIN TOK.

5.1.9

MonHocTh IIEPEMEHHOTO TOKA.
AMIUIUTYZHOE U JAEWUCTBYIOIIEEe 3HAuY€HUE
CHJIBI TOKA U HAITPSOKCHU A

5.1.10

Tpancdopmatop. [IponsBoacTBO, epegayda
U TNOTpeOsIeHne 3JIEKTPUUECKON BSHEpruu.
OKOJIOTUYECKHE PUCKU IPU MPOU3BOJICTBE
JIEKTPUYECKON DHEPIUU. KynsTypa
WCITOJIb30BAHNUS AJIEKTPOIHEPTUU B
MMOBCETHEBHOM KU3HHA

5.1.11

Texnuyeckue ycTpoicTBa: celicMorpad,
AJIEKTPUYECKUN 3BOHOK, JTIAHUA
aJeKTponepeaay

5.1.12

[IpakTtnueckue pabotel. HccnemoBanme
3aBHCHMOCTH IEpHOJa MalbIX KoJeOaHHit
rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
HeNu U3 TOCJIeI0BAaTeIbHO COETUHEHHBIX
KOHJICHCATOPa, KaTyIIKU U Pe3UCTOpa

5.2

##HHPar##HHMEXAHNYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIOBHS
pactpoctpanenusi. Ilepuon.  CkopocThb
pacnpocTpaHeHuss W  JJMHA  BOJHBL
[Tonepeynsle ¥ MPOJI0JIbHBIE BOJTHbI

5.2.2

###Par### Nuarepdepenuus u audpakims
MEXaHHUYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ' pOMKOCTB 3ByKa.
BricoTa Tona. TemOp 3ByKa

5.2.4

3JI€KTpOMaI‘HI/ITHBIe BOJIHBI. YcnoBus
H3JITyUCHUA QJICKTPOMAruHUTHBIX BOJIH.
BzanMnas OopucHTalnusA BEKTOPOB E, Buvo
B 3J'IeKTpOMaFHI/ITHOI7I BOJIHC B BAKYyM¢€

5.2.5

CBoiicTBa  JIGKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, IpeJoOMIICHUE, MOJSIpU3alys,
mudpakius, uHTepdepenuus. CKoOpocTb
JIEKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY




5.2.7

[IpuHIMOBI PaguOCBSI3U M TEIEBUACHUS.
Pannonoxanusi. DNeKTpOMarHuTHOE
3arps3HEHUE OKPYXKAIOLIEH CpeJibl

5.2.8

TexHu4eckue YCTpPOWCTBA: MY3bIKAJIBHbBIC
UHCTPYMEHTBI, YIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEAMIMHE,
panap, paxuoNpUEMHUK, TEJIEBU30D,
anTenHa, tenedon, CBU-neyp

5.3

H#iHPar#H#OIITUKA
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[IpssMonMHEHOE pacnpOCTpaHEHUE CBETa
B OJIHOpOJIHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTpPaXKEHHS
cBeta. [loctpoeHne m300paXkeHuid B TUIOCKOM
3epKaje

5.3.3

[penomnenre cBera. 3aKOHBI TPETIOMITCHUS
CBeTa. AOCOITIOTHBIH MOKAa3aTeib
IPEITOMITCHUS

5.34

[Tommoe BHYTpPEHHEE OTpaKECHUE.
IIpenenbHBINl yroa IMOJTHOTO BHYTPEHHETO
OTPAKEHHUS

5.35

Hucnepcust  cBera. CnoOXHBIM  COCTaB
oenoro cBeta. L{Bet

5.3.6

Cobuparonue W pacceuBarolIfe JIMH3BI.
Tonkass nuH3a. DOKYyCHOE pacCcTOsTHUE U
ONTUYECKass  cujla  TOHKOM  JIMH3BIL
[TocTpoenne n300paXkeHU B COOMPAFOIITNX
U pacceuBarouux JuH3ax. Dopmyna
TOHKOW JIMH3BL. YBEJIHUYCHHUE, JaBaeMOe
JIMH30H

5.3.7

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKOM
ONTHKHU

5.3.8

WNutepdepennus  cBera.  KorepeHTHbIE
HCTOYHUKHU. YcnoBus HaOIOICHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumss  cBera.  JudpakmuonHas
peméTka. YciaoBue HaOMIOIEHUS TIaBHBIX
MaKCUMYMOB npu naJICHAUH
MOHOXPOMaTHYECKOTO cBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY

5.3.10

HOJ’I}IpI/ISaI_II/ISI CBCTa

5.3.11

TexHudyeckue ycCTpoMCTBa: O4YKH, JIyIa,
¢doroanmapar, NPOEKIUOHHBIA ammapar,
MUKPOCKOTI, TEJECKOTL, BOJIOKOHHAs
OTTHKA, T(paKIMOHHas pemérka,
HOJISIPOU L

5.3.12

[IpakTrueckue paboTHI. N3mepenune




nokasarens npenomienus. MccnenoBanue
CBOMCTB  M300pakeHM B  JIMH3aX.
Habnronenue qucnepcun ceeta

3JIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuubl PUMEHUMOCTH  KJIACCUYECKOU
MEXaHHUKHU. [Tocrynarsl TEOpUHU
OTHOCHUTEIBHOCTH: MHBapUaHTHOCTh
MOJyJII CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIUIT OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTENBLHOCTD OJHOBPEMEHHOCTH.
3amensieHHe BpPEMEHM U COKpAIEHUE
JUTHHBI

6.3

DHEprus U UMITYJIbC CBOOOHOM YaCTHIIbI

6.4

CBsi3b MacChl C JHEPTHEH W UMITYJIHCOM
CBOOOJIHOM 4YaCTHIBl. OJHEPTrus TMOKOS
CBOOOIHOM YaCTHUIIEI

KBAHTOBAA ®U1U3MKA

7.1

H#HPar###JIEMEHThI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyna [Inanka cBsizu dHEprun
doToHa C ero 4YactoTol. ODHeprus Hu
UMITYJIbC OTOHA

7.1.2

OtkpoiTHEe U uccaenaoBanue Gotodddexra.
Ombitet Al CroneroBa.  3aKoHBI
dboTorddekra

7.1.3

YpaBHeHue OUHINTENHA VIS
doTordexra. «Kpacnas TPaHUIIA
dboTorddekra

714

Hasnenue ceera. OnbiTel I1.H. JIleGenena

7.15

XUMHYECKOE IEHUCTBUE CBETA

7.1.6

TexHudeckue yCTpOMCTBa: (OTOIIEMEHT,
dboTOmaTUHK, COJIHEUHAas Oarapes,
CBETOJINO]I

7.2

CTPOEHUME ATOMA

7.2.1

Monens atoma TomcoHa. OTBITE
Pesepdopaa mo uccieo0BaHuI0 CTPOSHUS
aroMa. [manerapnas Mojienp aromMma

7.2.2

ITocrynarsl bopa. N3nyyenune u
noryioiieHue (GOTOHOB HpU  Iepexoje
aTroMa C OJHOIO YpPOBHA DHEpPrUM Ha
apyroi. Bunsl ciektpoB. CnexTp ypoBHEN
SHEPIUM aTOMa BOJIOPOAA

7.2.3

BonnoBeie cBoiicTBa yacTtuil. BomaHbl 1ge
bponns. KopnyckynspHo-BoIHOBON
nyanu3M. Jludpakuus OSIEKTPOHOB Ha
KpHUCTaJIaX

7.2.4

CrioHTaHHOE U BBIHYX/ICHHOE H3IIy4CHHE.
YcrpoiicTBO M puHIMI padoTHI Ja3epa




7.2.5

TexHuyeckue yCTpOMCTBA: CHEKTPAJIbHBIN
aHaiu3 (CIEKTPOCKOI), ja3ep, KBAaHTOBBIN
KOMIIBIOTED

7.2.6

[Ipaktuyeckne  pabotel.  HaGmronenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Metonpl HaOMIOAEHUS W PETUCTPALUU
AJIEMEHTAPHbIX YaCTHI]

7.3.2

OTKkpbITHE  PaaUOAKTUBHOCTU.  OTBITHI
Pesepdopna mo ompenencHuio cocraBa
pamuoakTuBHOTO  M3iMydeHus. (CBoicTBa
anbga-, Oera-, ramma-u3aydeHus. BriusHue
PaIMOAaKTUBHOCTHU Ha KUBBIE OPTaHU3MBbI

7.3.3

OTkpplTHE  TPOTOHA U HEWUTpOHa.
Hyxnonnass monens simpa [eiizenbepra —
HBanenko. 3apsn siapa. MaccoBoe umcio
sanapa. M3o0Tonsl

7.3.4

Anna-pacna. DIIEeKTPOHHBIHN u
MO3UTPOHHBIA  OeTa-pacmaj. INamma-
U3ITy4YeHHeE. 3aKOH  paJMOaKTHBHOIO
pacnana

7.3.5

OHeprusi CBSI3U  HYKIOHOB B  sijpe.
SAnepubie cuibl. Jlepext Macchl sapa

7.3.6

Anepusie peakuuu. JleneHue U CUHTE3
sep

7.3.7

Anepubiit peakTop. TepMosiepHbIi
cunte3. [lpobmembl u  mepCHEKTUBBI
SICPHOM  DHEPreTHKU.  IDKOJOTHYECKUE
ACMEKTHI SJIEPHON IHEPTETUKHU

7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
MO3UTPOHA. OyHaaMeHTalbHbIE
B3aUMOCUCTBUA

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETP,
Kamepa Bunbcona, smepHBId peakTop,
aTomHas 6om0Oa

7.3.10

[lpaktuueckue pabotel. HccnemoBanue
TPEKOB YacTHIL (o TOTOBBIM
doTorpadusim)

OJIEMEHTBI ACTPOOPU3NKU

8.1

Bun 3BéznHoro neba. Co3Besnus, sipkue
3BE3/1bl, IUIAHETHI, UX BUIUMOE JIBUKEHHUE

8.2

Conneunas cuctema. IlmaHeTel 3eMHOI
TPYIIIIBI. IImaneThI-ruranThl nu nux
CIIYTHUKH, KAPJIHUKOBLIC IIJIAHCTHI. Maisie
tena COTHEYHON CHCTEMBI

8.3

Connne, ¢otochepa u  atmocdepa.
CoJiHe4Hasi aKTUBHOCTb




8.4

Wcrounuk sneprun CosiHua U 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETHMMOCTb, Paauyc, TeMIeparypa,
150.¢ B3aUMOCBSI3b. Juarpamma
«CHEKTpaJIbHbII  KJIaCC —  CBETHUMOCTB.
3BE3Abl  IVIABHOM  IOCIEIOBATEIbHOCTU.
3aBUCHMOCTh «Macca — CBETUMOCTb» IS
3BE€3/] ITIABHOM MOCIIEA0BATEIBHOCTH

8.6

##HPar###BHyTpeHHee  CTpoeHHe  3BE3.
CoBpemMeHHbIE MIPECTABIICHUS 0
MPOUCXOXKIeHUA W 3Bomoru  CojHIa |
3BE3/1. DTaIbIl )KU3HU 3BE3]

8.7

Mneunsii  Ilyre — Hama ['amakTuka.
CrnupanbHas cTpyktypa  lanaktukw,
pactpeneneHne 3BE31, rasa W IBUIM.
[Honoxenne wu nBmwxenne ConaHua B
lamaktuke. Ilmockas wu  chepudeckas
MMOJICUCTEMEI | amakTHKH

8.8

Tumer ramakTuk. PamuoramakThkd U
KBazapbl. YUEpHBIE BIPHI B AJIpax raJIAKTUK

8.9

Bcenennas.  Pacmiupenune — BceneHHO.
3akon XaOOma. Pasz0Oeranue TramaKTHK.
Bo3pact u pamuyc BceneHHoil, Teopus
bosbmioro B3peiBa. Mojenb «ropsuei
Bcenennoi». PenukToBoe usiyueHue

8.10

Macmtabnast ~ ctpykrypa  BcenenHoid.
Meraranaktuka. Hepeménubsie mpoOiaembl
ACTPOHOMHH







