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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUNM W TpeOOBaHUM K pe3yibTaTam
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammsbl, mnpeactaBieHHbIX B OI'OC
COO, a Ttakxke ¢ y4€ToM (eaepaibHOH pabouell MporpamMmbl BOCHHUTAHUA U
KOHIIETIIMK TpernojiaBanusi ydeOHoro mnpeamera «Dusnka» B 00pa3zoBaTeIbHBIX
OpraHU3aAUAX Poccuiickoi Oenepannu, peaNTU3yIOIIMX OCHOBHEIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl M0 (U3HKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvaronuxcss 10-11 xkmaccoB npu
oOyueHuH ux ¢u3nkKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pPE3yJibTaTaM
OoOy4eHMs, a TaKXKe€ YUYUTHIBAET HEOOXOAMMOCTh PEATH3ALUU MEXKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAy4YHbIMH YYE€OHBIMU IpenMeTramu. B Hel
OTIPE/IEIISAIOTCA OCHOBHBIE LIETU M3y4yeHUs (U3UKH Ha YPOBHE CPEIHEro OOILEero
oOpa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (DM3HMKHU: JIMYHOCTHBIE,
MeTarnpeIMeTHbIE, TpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3nKe BKIFOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca (PM3HKU HA 0a30BOM ypOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI O r0jIaM 00YUYEHUS;

e colepkaHue yueOHoro npeamera «dusnkay no rogam ooydeHusl.

®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMHas B
KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHUi 00 okpysxaroreM Mupe. [IIkonbHbIN Kypc (UMK — CHCTEMOOOPA3yIOIIHIA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (DU3MUECKHE 3aKOHBI
JiexKaT B OCHOBE TMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u acrpoHomued. Mcmonb3oBaHME UM AKTUBHOE
MpUMEHEeHne (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMM B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCa, TMOJYYEHHsS] HOBBIX MaTEpPHalOB C 3aJlaHHbIMU CBOMCTBAMH U APYTHUX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaa B (OPMHPOBAHHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MUpa oOydaromwuxcs, B (GOpMUPOBAHUE YMEHUM MPUMEHSTH
HayYHBIA METOJI MIO3HAHUS TIPY BHITIOJIHEHUY UMHU YY€OHBIX HCCIICIOBAaHUM.

B ocHOBy kypca (usuku 1j1s ypOBHS CpeAHEro o0Iero oOpa3oBaHUS
MOJIOKEH PpAd HJIeH, KOTOphIE MOXHO pacCMaTpUBaThb KaK MPUHLMUIBI €ro
ITOCTPOEHHSI.



Hoes yenocmunocmu. B COOTBETCTBUM C HEMl KypcC SBJISIETCS JIOTMUECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/eloB (PU3MKH, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOM (DH3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
o0beMHEH BOKPYr (Qu3nueckux Teopud. Benymum B Kypce sBIsETCS
dbopMupoBaHrE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzamus TpeanosiaraeT HCIO0JIb30BaHHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U PA3BUTHUSA
bu3ukn Cc pa3BuTHEM OOmeCTBa, a TakkKe C MHPOBO33PCHUYCCKUMH,
HPABCTBEHHBIMH U SKOJIOTUYECKUMU TTPOOTIEMaAMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc (usuku  npeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHMUYECKUX U TEXHOJIOTHYECKHUX MPHUIOKEHUM
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS HJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM MpobjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHUH, a TaKXke OOCYXICHUS
po0JieM pallMOHAIBHOTO MPUPOOTOJIB30BAHUS U DKOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (DU3UKM Ha ypPOBHE CPETHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pusnyeckue Teopuu (HOpMUPOBAHHME TPE/ICTABICHUN O
CTPYKTYpe MOCTPOCHHS (PU3UUECKOU TeOpUH, poiiu (HyHAaMEHTAIbHBIX 3aKOHOB U
MPUHIUIIOB B  COBPEMEHHBIX  MPEJCTABJICHUSX O TMPUPOJEe, TpaHUIAX
MPUMEHUMOCTH TEOPHUH, JUIsi OINUCAHMUSI EeCTECTBEHHO-HAYYHBIX SIBJICHUU W
IIPOIIECCOB).

CucTeMHO-AeSTENHHOCTHBIN TIOJIX0/I B Kypce (DU3UKH peaTu3yeTcs MPeke
BCEr0O 3a CUET OpraHu3allM SKCIEPUMEHTAbHOW AESATEIbHOCTH OOYyYaroluXcs.
Jlns  GazoBoro ypoBHSI Kypca (U3UMKM — OTO HCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JOKCIEPUMEHTOB U JIa0OpaTOpPHBIX padoT,
KOTOpBIE B MporpamMme mo (usuke oObeIMHEHBI B OOMIMN CIIMCOK YYCHHUYESCKHUX
paKTUYECKUX padoT. BrijeneHnne B yka3aHHOM mepedyHe JabopaTOpHBIX padoT,
NPOBOJAMMBIX JUISI KOHTPOJII W OICHKH, OCYIIECTBISCTCS  y4aCTHHUKaMU
00pa3oBaTEIBLHOIO TMpollecca MCXOMsl U3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
ocHameHus kaOuHera Qusmku. IIpm dsToM  oOecreunBaeTCs  OBJAJCHUC
OOyJaroIMMUCS yYMEHUSMU TPOBOJUTH KOCBEHHBIC HM3MEPEHHS, HMCCIEIOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH K TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEJIOKEHHBIX TUITOTE3.

bonbiioe BHUMaHHME YIENACTCS PEHICHUIO PAcYETHBIX M KAadeCTBEHHBIX
3aaa4. [Ipu aTOM nJ1s1 pacdyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3aJlauyd C SIBHO
3a1aHHON (HM3UYECKOU MOJIENBIO, TTO3BOJISIFOIINE TPUMEHSITh NU3yUYCHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaK U HUHTETpUpPYs 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
o0ObsCHEHHE TMpoTeKaHus (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpY’Kalolen
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusiMu PI'OC COO k MarepuaiabHO-
TEXHHUYECKOMY OOecreueHno y4eOHOro mporecca 0a30BBIi YpPOBEHb Kypca
(bU3MKK Ha YpOBHE CpeIHEr0 00IIero o0pa3oBaHusl JOHKEH U3y4aThbCsl B YCIOBUSIX
NpeIMETHOrO0 KaOuHeTa (M3UKM WIM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
MPEeIMETOB ECTECTBEHHO-HAYYHOro HHKIa. B kabuHeTe (PU3MKHU TOIKHO OBITH
HEoOXoauMoe J1abopaTopHOE OOOpYAOBaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo u3MKe YICHHYECKUX MPAKTUYECKUX pabOT U JEMOHCTPAIIMOHHOE
obopyoBaHue.

JleMoHCTpallMOHHOE  000pyZoBaHHE (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJbHOM JOCTaTOYHOCTH U  OOECNeYMBaeT IOCTAaHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (U3MKe KIIOYEBBIX JIEMOHCTpAlUil Jis
WCCIICIOBAaHMSI  W3YyYaeMbIX SIBICHMA H  TPOIECCOB, OSMIUPHYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHM.

JlaGopatopHoe 000pyAOBaHHME ISl YUYEHWYECKUX MPAKTHUUECKUX padoT
(dopMupyeTcss B BHJIE€ TEMAaTUYECKHMX KOMILJIEKTOB M OOECIEUMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOydarommxcs. TeMaTHU4ecKue KOMILICKThI
1a0opaTopHOrO 000PY/IOBaHUSL JAOJKHBI OBITh TIOCTPOCHBI Ha KOMIUJIEKCHOM
WCIIOJIb30BaHNN AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaToOpuil.

OCHOBHBIMM LIENISIMUA U3YYEHUS PUBHKHU B 00IIEM 00pa30BaHUU SIBIISFOTCSL:

o (opmupoBanue HHTEpeca M CTpEeMJICHUS OOYYArONIMXCS K HAyYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HHTCIICKTYalIbHBIX M TBOPUYCCKUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie TIO3HAHUS U (POpMUpOBaHUE
MCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pE3yibTara HW3YYCHHS
OCHOB CTPOCHHSI MaTepUH U (PyHTAMEHTaTbHBIX 3aKOHOB (PH3UKU;

e (¢dopMmupoBaHHE yYMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHue mpencTaBICHUNA O PONM (PUBUKU IS Pa3BUTHUS JIPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHne STUX Ienei 00ecreunBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

npoiiecce u3ydeHus Kypca (GU3UKU Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBl  3HAaHUH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, BJIEKTPOJMHAMUKY, KBAHTOBYIO (GU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUNW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OoObsiCHEHUS (PU3MYECKUX SBJICHUW B TPUPOAEC U Uil TPUHATUS
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CMOCOOOB pEHICHUS pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOM
bu3znyeckol MoAeNblo, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUSA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUSA U IPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIN3a W HHTEpIpeTanuu UHGOpMaIiH,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI Jisl pa3BUTHSl YMEHUN IMPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CPEIHErO OOIIETo
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIENIO), B
11 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme Mo (¢U3MKE INEpeueHb JabopaTOpPHBIX U
MPAKTUYECKUX paldOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENb [E€JaeT BBIOOP
pPOBENCHUsT JTA0OPATOPHBIX pPAbOT M OMBITOB C YYETOM MHAUBHUIYATbHBIX
0COOEHHOCTEN 00yUarOIMXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHMS

®usnka — Hayka o npupone. Hayunbie mMeToapl MO3HAHUS OKPYKAIOILIETO
mupa. Ponp dSkcrepuMeHTa M TEOPUM B IPOLIECCE TO3HAHMUS IMPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MonenupoBanue (u3NYECKUX SBICHUM M mpoueccoB. HaydHble rumoressl.
®dusuyeckue 3aKOHbl U TEOpPUH. ['paHUIBl IPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LHUQPPOBbIE HU3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHXKeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKEHU.
Cucrema orcuéra. Tpaexkropus.

[lepemerienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOM TOYKH, MX MPOEKIMU HA OCU CHCTEMBI KOOPAWHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [EepeMENICHUs
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBoboHOE majieHue. Y CKOpeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonuHentHoe  aBvKeHHE. [IBMKEHHME  MarepualbHOM TOYKH IO
OKPYKHOCTH C HOCTOSHHOU IT0 MOAYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, IUHEHHAS
ckopocTh. [lepunoa u yactora obpaiienus. [{[eHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckue yCTPONCTBA W MPAKTUUECKOE TMPUMEHEHUE: CIUI0METD,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeauH.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCYETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABMKEHHS Tejla, OPOILIEHHOTO TMOJ YrjoM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpasnenue cCKOpoCcTH pu ABUKEHHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEIECHNUsS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHUSI MEXAY ITyTAMH, MPOWUJICHHBIMUA TEIOM 3a
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue NBIKeHUs Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[IpuHimn  otHocutTensHOcTH  [aymies.  IlepBbii  3akoH  HbroroHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTepUagbHOUN TOUKU. Tpernit 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tspkectu. llepas kocmuueckas
CKOpOCTB.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHusl CKOIRKEHHUS U cuiia TpeHus nokos. Kosdduiument tpenus.
Cuna conmpoTUBIICHUS NPU ABUKECHUY TEJIA B )KUJKOCTH WJIU rase.

[TocTynarensHOE U BpaliaTesibHOE IBIKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHu4eckue yCTpOWCTBA M IIPAKTUUYECKOE NPUMEHEHHUE: IOALIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINX TE.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaIInH.

HesecomocTs. Bec Tena npu yCKOPEHHOM ITOIbEME U MTAJECHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHS TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B IMPYXKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TEJa, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUSA 8 MEXAHUKE

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NmMmnynbe cuiibl 1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPaHEHHUs HMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHS YIpYro
neopMupoBaHHOW  TpykuHBI.  [loTeHUManbHAsT  2HEprus Tela  BOIMU3HU
ITOBEPXHOCTHU 3EMIIH.

[loTeHUMaIbHBIE W HENOTEHUUAJIBHBIE  CHJIBL. CBsi3b paboOTHI
HENOTCHUUAIBHBIX CUJI C U3MEHEHHUEM MEXAHUYECKOW SHEPIrUU CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue v Heyrpyrue CTOJIKHOBEHUSL.

TexHn4eckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIIMATBEHOM SHEPTUHN B KHHETHYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3yyenue abCONMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsizu pabOTHI CHJIBI ¢ U3BMEHEHHEM MEXaHMUYECKON SHEpruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. Mosekyasipaasi puznka 1 TepMOANHAMUKA
Tema 1. Ocro6vl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBIKCHUS U
B3aUMOJICCTBUS YaCTUIl BewlecTBa. MOJEIn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIBIX TEJ U OOBSICHEHWE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Lenbcus.



Mopgens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJICKYJISIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIiepaTypa Kak mepa
CpeIHEN KWHETHYECKON SHEPruU TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temneparyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHne MenaeneeBa—Knanelpona.
3akon Jlanbrona. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSSHHBIM KOJMYECTBOM
BelmecTBa. ['paduyeckoe MPEACTaBICHHE H30MPOIIECCOB: HM30TepMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA W TNPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OnwITHI, AOKA3bIBAIOIINE IHUCKPETHOE CTPOCHHE BEMIeCTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHCHUM.

OmneiThl O AP HY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAKOIIUE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3anMO/ICHCTBHA.

Mogens, WILTIOCTpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUSI MACAIBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanrie 3aBUCUMOCTH MEXKY ITApAMETPAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamMuueckass cucteMa. BHYTpEHHssI SHEpPrus TEPMOAMHAMUYECKON
CUCTEMBI U CcIOCOOBI €€ n3MeHeHusl. KonudecTBo TemioThl U paboTa. BHyTpeHHSs s
SHEPrusi  OJHOATOMHOTO  HJEalbHOro  Tra3za.  Buael  Temsonepenayu:
TEIJTIONPOBOHOCTh, KOHBEKIIUS, U3ITyYeHHUE. Y IeJIbHAS TETUIOEMKOCTh BEILIECTBA.
KonnuecTBo TemIOThI pH TeIIoNepeaye.

[lonatue 00 amgumabaTHOM mporecce. IlepBblii 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKHM K H3ompoleccaMm. ['padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpatuMocTh TpoieccoB B TPUPOJIE.

TennoBble  mammHbl.  [IpuHUOMOBI ~ AEWCTBUSA  TEIJIOBBIX  MAIIIMH.
[IpeoOpazoBanusi HHEpPruM B TEIUIOBBIX MaiinHaX. KoaduimeHt monae3Horo
nevictBusi TeruioBod MamuHbl. [{ukn KapHo u ero ko3pduumeHT mMoe3HOro
JENCTBUSA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHu4ecKkue YCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: JIBUraTeib
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpPruy Teja MpU COBEPIICHUHU pPaOOTHI: BBUIET
npoOku u3 OYTBUIKM TOJ JIEWCTBHEM CKAaTOro BO3[yXa, HarpeBaHue >¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHYTpEHHEH 3Hepruu (TeMIiepaTypbl) Teja Mpu TeIuionepeaaye.

OnpiT 1O anauabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOHHBI, ABUTATENSI BHYyTPEHHETO CTOPAHMSI, PEAKTUBHOTO
JIBUTATETIS.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3mepeHne ynenbHOU TEII0EMKOCTH.

Tema 3. Aepezammnuie cocmoanusa eéeutecmea. Dazosvie nepexoovl

[TapooOpazoBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucrammnueckue u aMop@Hbie Tena. AHU30TPOIUS CBOMCTB
kpuctaimioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpucTayui3aius. Y aelbHas Teriora miasieHus. Cyonumarus.

YpaBHeHuUe TEI0BOTO OanaHca.

TexHuyeckrue yCTpPOMCTBA W MNPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpPHaIoOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu NoOHM>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus U MIIaBJICHUS KPUCTAINTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTalIOB.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3mepeHre OTHOCUTENIbHOM BIAXKHOCTH BO3/IyXa.

Pa3zpnes 4. DieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuxa
OJIeKTpU3alMs TeN. OJNEKTpUYECKUM 3apsa. /JlBa BuIa DIEKTPUUECKUX
3apanoB. [IpOBOJHUKH, NMAIEKTPUKA U TMOJYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHslil 31eKTpUuecKuil 3apsi.
Onextpuyeckoe mnone. Hanpsok€HHOCT  3nekTpudeckoro mnods. IIpuHnmn



CYyHEPHO3ULNN BJIEKTPUUECKUX IOJeH. JIMHMM HanpsDKEHHOCTH DIJIEKTPUYECKOTO
OJIS.

PaGora cumm  snekrpoctatmdeckoro  moisa.  I[lorenmuman.  PasHocTh
MoTeHUHAIOB. [IpOBOMHUMKM W JUANEKTPUKU B  BJIEKTPOCTATHYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyeckue yCTpoHWCTBA M NPAKTHUUYECKOE NPHUMEHEHHE: HSIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alllUuTa, 3a3eMJICHUE DIIEKTPONpPUOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Llemoncmpayuu

Y CTpOMCTBO U MPUHIMI JEUCTBUS MJIEKTPOMETPA.

B3anmoenicTBuE HadIEKTPU3OBAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOAHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B IIEKTPOCTATUIECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaropa OT IUIOLIAAH
IIJIACTUH, PACCTOSIHUSA MEXKAY HUMU U IUDJICKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apspKEHHOIO KOHACHCATOPA.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepenne 2neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuit mox. Toku 6 paznuunvix cpeoax

OJEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAaHHUS 3JEKTPUYECKOIO TOKa.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpspxenue. 3akon Oma a1 yyacTka LEenH.

ODJIEKTPUYECKOE CONPOTUBJICHUE. YIENbHOE CONPOTHBIICHUE BELIECTBA.
ITocnenoBarenbHOE, MAPAIIIEIBHOE, CMEIIAHHOE COEAUHEHHE ITPOBOIHUKOB.

PabGora osnektpuyeckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DNeKTpoABMXKYLIAasi CHJIa U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHHKA TOKA.
3axoH Oma Ju1st TOMHOM (3aMKHYTOM) 35iekTpudeckoi nenu. Koporkoe 3ambikaHue.

ONEKTpOHHAsA  MPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMITEpaTypbl. CBEPXIPOBOIUMOCTb.

DnexkTpudecKuid TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyrmpoBOTHUKMY. CobcTBeHHast U [pUMECHas IIPOBOJIUMOCTH
noJIynpoBoIHUKOB. CBolicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

OJNEeKTpUYEeCKHid TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAs! IUCCOLAIUA. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: aMIepMeTp,
BOJITMETP, PEOCTaT, HMCTOYHUKH TOKA, OJJIEKTpPOHArpeBaTeIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, IOJIYIPOBOIHUKOBBIHN 101, TaJbBaHUKA.

Llemoncmpayuu

W3mepeHne CHiTbl TOKA U HAPSDKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUTOLIAAM MONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMeniaHHOe COeIMHEHUE TPOBOTHUKOB.

[IpsmMoe w3MepeHue >SIEKTPOABMKYIIEH cwibl. KopoTkoe 3ambIkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJUIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ IpOBOAUMOCTb BO3AYXaA.

OHOCTOPOHHSISI IPOBOIUMOCTD JHOJIA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

M3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUKYIIEW CUIIbl UCTOYHMKA TOKAa M €ro0 BHYTPEHHETO
CONPOTUBIICHUSL.

HabGmronenue snekrpomsa.

MexnpeaMeTHbIe CBA3H

Nzyuenue xkypca gusuku 6a30Boro ypoBHs B 10 kiacce OCyLIeCTBISETCS C
Y4ETOM COAEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcamMHM MAaTE€MaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAY4YHBIA (aKT, TUNoTe3a, (u3nyYecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJEIUPOBaHHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUW, JHMHEWHAs (QyHKIuS,
napabona, runepOosia, ux rpaukd ¥ CBOMCTBA, TPUTOHOMETpPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M MX IPOEKLNN HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABWXKEHUE B KUBOW Ipupoje, auddysusi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHM3MOB (BUIbI TEILIONEpENayH, TEIIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJICHUS B )KUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TN, XUAKOCTEH M



ra3oB, DJJIEKTPUYECKHME CBOWCTBA METAJUIOB, JJIEKTPOJMTUYECKAs IUCCOLMALMSA,
raJlbBaHUKA.

l'eoepaghus: BnaxxHOCTb BO3/yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMXKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpEHUs B TEXHUKE, NOALIUIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JpYrHE), JABUTATelb BHYTPEHHETO
cropanusi, naposasi TypOrHa, OBITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHUs] COBPEMEHHBIX MATEpPHAJIOB, B TOM YHCJIIE HAHOMATEpUAJIOB, U
HAaHOTEXHOJOTMH, 3JIEKTPOCTATHYECKasl 3aluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHbBIC puOOpHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe noe. I1eKmMpoMazHUMHAA UHOYKUUA

ITocTtossnHple  MarauThl.  B3aummojeilicTBHE  IOCTOSHHBIX ~ MarHuTOB.
MarnutHoe moJsie. BexkTtop MarHuTHOW WHAYKOWHW. [IpuHOMII cynepro3unuu
MarHUTHBIX ToJiek. JIMHMU MarHUuTHOM WHAYKIWU. KapTuHa JMHUM MarHUTHOU
WHAYKIHAW TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe T1I0N€ TIPOBOJHHMKA C TOKOM. KapTmHa IHMHUNA HHAYKIHA
MAarHUTHOTO TIOJIA JUIMHHOTO IPSAMOIrO IMPOBOJHUKA W 3aMKHYTOIO KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TpOBOJHUKOB C
TOKOM.

Cuiia AMnepa, €€ MOlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, €€ MOaysb U HamIpaBJICHUE. [BUKEHUE 3apsSKEHHON YaCTUILIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SIBneHue DNEKTpOMAarHMTHOW MWHAYKOMHA. [lOTOK BEKTOpa MAarHUTHOU
WHAYKOAW. OJIEKTPOJABHKYINAs Cula WHAYKOWU. 3aKOH 3JICKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe »ieKTpuyYecKoe ToJie. ONEKTPOABHKYIIAs CUjla HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBIEHME CaMOMHIYKIMH. OJIEKTPOABMKYIIAS  CuUia
CaMOUHIYKIUH.

DHEprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHudeckrue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOCTOSHHbBIC
MArHuThl, BJEKTPOMArHUTBI, JJIEKTPOJABUIaTEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS TI€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3EKTPOHHOIO ITyYKa MArHUTHBIM ITOJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO TOJIA.

B3aumopeiicTBie 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeHIIa Ha HOHBI AJIEKTPOIIUTA.

SBneHue 3NIEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBHXKYIIEH CHJIbI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi

M3y4yeHne MarHuTHOTO MOJISI KaTYLIKH C TOKOM.

HccnenoBanue IeHCTBUS IOCTOSIHHOTO MarHUTa HAa PAMKY C TOKOM.

HccnenoBanuve sIBICHUS 3JIEKTPOMAarHUTHOW MHYKIUU.

Pa3nes 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumuble Konedoanus

KonebGarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KojeOaHUS.
[Mapmonnyeckue konebanus. Ilepuoxa, wactora, amrumTyaa U ¢asza KojaeOaHHA.
[IpyXuHHBIA MasTHUK. MareMaTU4eCKUi MasiTHUK. YPaBHEHUE TAPMOHHUYECKUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCATBHOM KOJICOATEIIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYeCKUMU U
ANEKTPOMATHUTHBIMU KoyieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPTUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosiebanus. Pezonanc. BeiHyX1€HHbIE 3JIEKTPOMArHUTHbBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHUHYCOMJQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHE CHJIBI TOKa WU
HaTPSIKEHUSL.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U nMoTpedICHUE ANEKTPUUECKOM
SHEPIrUU. DKOJIOTMYECKUE PUCKHU MPHU MPOU3BOACTBE 3IeKTposHepruu. KynpTypa
VCIIOJIb30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU IJIEKTpOINepeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KoJieOATEIbHOW CUCTEMbI (MPY>KUHHBIN WU
MaTeMaTUYECKUIl MASTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu T1OCIEIOBATENbHOM COCIWHEHUH PE3UCTOpPA, KATYLIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3JIEKTPONIEPEIayu.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HccnenoBanre 3aBUCUMOCTH TEpHUOJa MajbiX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HNccnenoBanne TEpEeMEHHON0 TOKa B LEMA U3  MOCJIEAOBATEIIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31€KmMpoMAazHuUmHble 60JIHbL

MexaHnueckue BOJHBI, yciaoBus pacrpocTtpaHeHusa. Ilepuon. CkopocThb
pacnpoCTpaHeHUs] W JJIMHA BOJIHBL. [lomepedHble W  MOPOJOJIBHBIE BOJIHBL.
WNuTtepdepenuus u AuPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricora Tona. TemOp 3Byka.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIOBUS U3IYUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B snexktpomarauTHoOi BosnHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MPEJIOMJICHUE, TOJsIpu3anus, Tudpakuus,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JeKTPOMarHUTHBIX BOJH. [I[puMeHEeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMOBI pauOCBSI3U U TeleBUAEHUA. Paanonokausi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIBTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHNE MTOMEPEYHBIX U MIPOJI0IBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue narepdepeniuu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU M
4acTOTOM KOJeOaHUi.



HccnenoBanne  CBOMCTB — DJIEKTPOMATrHUTHBIX — BOJIH: OTpaXKEHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, HHTephepeHITus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. lIpsMonuHElHHOE pacnpoCcTpaHEHUE CBETa B
omHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTelb
npenomiicHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbld yroja MOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiioxHbI cocTaB O6enoro cseta. LIBer.

Cobuparonie u pacceuBarompe JuH3bl. ToHkas swmH3a. DokycHoe
pacCTOSIHUE W ONTHYECKash CHila TOHKOM JuH3bl. I[locTpoeHue u3oOpaxkeHUil B
coOMpaIIMX U pacceuBaroluX JuH3aX. DopMyna TOHKOW JIMH3BL. YBEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenesnbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONTHUKHU.

BonnoBass ontuka. WuTepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(EpPEHIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakaus cBera. Judpakumonnass pemérka. YcioBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU  MaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(OPaKIUOHHYIO PEHIETKY.

[Tonsapu3zanus ceera.

TexHHUecKue YyCTPONUCTBAa M MPAKTUUECKOE NPUMEHEHHE: OYKH, JIyna,
¢oroanmnapaT, NPOEKIMOHHBIA amnmapaT, MHKPOCKOI, TEJIECKON, BOJOKOHHAas
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsiMonIMHENHOE PACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHE CBETA.
OnTtuyeckue npuOOpHI.

[TonHOE BHYTpEeHHEE OTpaxeHne. Moiesib CBETOBOIA.

HccnenoBanre CBONCTB M300paykKeHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne narepdepeHIuum cpeTa.

Hab6mronenune nudpaximm ceera.

HaOGmronenue nucnepcuu cBera.

[TonydyeHue crekTpa ¢ MOMOIIbIO MPU3MBI.

[TonydyeHue criekTpa ¢ MOMOIIbIO TUPPAKITUOHHON PEIIETKH.

HabGnronenue nonsipu3aluu cBeTa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomsi



N3mepenue nokasarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nes 6. OCHOBBI CIeHAJILHOI TEOPUH OTHOCUTEIbHOCTH

['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  lloctynarel
CIIEIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPHAHTHOCTH MOJYJA CKOPOCTH
CBETAa B BAKyyMe€, IPUHIUII OTHOCUTEIBbHOCTH DUHIITEHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpALCHUE
JUIAHBI.

OHeprus 1 UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs3b MacChl C DHEPrUEN U UMITYJIBCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. Inemenmot K6AHMOBOI ONMUKU

®otonsl. opmyna [Inanka cBsizu 3HEprUM GOTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotoaddexra. YpaBHenue DuHmTeHa A1 dpoToddpdexra. «KpacHas rpaHuna»
doTtoadekra.

JaBnenne cBera. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpocTBa M MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3(dQheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IlmanerapHas mogxens aroma. Ilocrymarsl bopa. U3nyyeHue u moruouieHue
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUU aTOMA BOAOPO/IA.

BosHoBble cBolicTBa yactull. Bonuel ne bpoina. KoprnyckynspHo-BoaHOBOM
Tyan3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu
Mopens onbita Pezepdopaa.
OnpeneneHne AIMHBI BOJIHBI JIa3epa.
HabGmronenue nuHeRvaTsix CIIEKTPOB U3TYUYEHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul
HaOnroienre nuHeiyaToro CreKkTpa.
Tema 3. Amomnuoe adpo
OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOeHHS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocrapa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, OeTa-, raMma-U3ITydeHUS.
BiusgHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE TpoTOHAa M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.
Anbda-pacnaa. OJEKTPOHHBIA M MO3UTPOHHBIM Oera-pacman. [amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.
DHeprus CBA3U HYKJIOHOB B sAjipe. Snepubie cuibl. JledekT maccsl sapa.
Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.
SAnepusiii peaktop. TepmosinepHsbiii cuHTe3. IIpobOiieMbl M NEpPCHEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHOU SHEPTETHKHU.
OnemeHTapHble YacTUIbl. OTKPBITHE IO3UTPOHA.
MeTobl HAOMIOEHUS U PETUCTPALIMU DJIIEMEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIe B3auMOAEHCTBUA. EAMHCTBO (hr3nueckoil KapTUHBI MUpA.
TexHUYEeCcKHe yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: T03UMETpP, KaMepa
Buiibcona, simepHbIil peakTop, arToMHas 6omoa.
Jlemoncmpayuu
Cu€TYrK MOHM3UPYIOIIHUX YaCTHII.
Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi
HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3jes 8. DiieMeHTbI aCTPOHOMMHU U ACTPOPUBUKHU

Otanbl pa3BUTHs acTpoHOMUU. [IpUKIagHOE U MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMMUHM.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKude 3BE3NBI, IUIAHETHI, MX BHJIMMOC
JIBYDKEHIUE.

CoiHeuHast cucreMa.

Connne. ComHeuHass akTHMBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpajdbHbIM Kjacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBHCUMOCTH «Macca —
CBETHUMOCTB» JJI1 3BE3]] IJIaBHOM MOCJIEAOBATEILHOCTU. BHYTpeHHEe CTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUM W 3Boatounu ConHia u
3BE3. DTanbl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. [lonoxenue u nBwxeHue CoiaHua B
INanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapbsl. UEpHBIE ABIPHI B AApax
TaJIAKTUK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa00sa. Pazdoeranue rajiakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U3ITyUECHUE.

MacmrabHas cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

Habnronenuss HeBOOpYKEHHBIM TIJ1a30M € HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH I ONpEeSICHUs MOJI0KEHNU HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31sd CEeBEPHOro MOIYIIApHUs U IPKUE 3BE3/BI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo6o01maromniee MOBTOPEHHE

Pony Qu3uku © acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHM cpepax AesTeIbHOCTH YEJIOBEKA, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4HOW KapTHHE MUpa, pOJib PU3NUECKON TEOpUn
B (OpPMHUPOBAHMU TMpPEACTABICHUN O (U3MUECKOH KapTUHE MHpa, MECTO
(¢u3nyeckoil KapTUHBI MHUpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
MPEJICTABICHUI O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usnuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCaMM MaTE€MaTHKH,
OMOJIOTUH, XUMUH, reoTpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nousimusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUWE, HAay4YHbId (akT, rumnoresa, (puanyeckas BEIWYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX IPOEKIHMM HA OCU KOOPAWHAT, CIIOKEHHE BEKTOPOB,
POU3BOJHBIE BJEMEHTAPHBIX (YHKIMM, NPU3HAKK TOJ00HUS TPEYrOJIbHUKOB,
OTpeIeJICHHE TUIOMIAIU TIIOCKUX (GUTYp U 00BEMA TEJL.

bBuonocus: snektpuyeckue SBIEHUS B JKUBOM NpUPOJE, KojeOaTenabHbIE
JIBUKEHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KHUBOM IPUPOAE, NECUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTpaIbHBIN
aHaIu3.



l'eocpagusa: MarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX PYI,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHHIA.

Texnonoeus: JNUHUU DJIEKTpONEpeAady, TEHEpaTop IMEePEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIUOHHAS T[€4Yb, pajap, pPaauonpuEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
coJIHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «®Du3nka» Ha YpPOBHE CPEIHEro OOMIEro
oOpasoBanusi (0a30BbIil YPOBEHB) MOJDKHO OOCCIICUYHUTHh TOCTIKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yiIbTaThl OCBOCHUS Y4eOHOro npeamera «Du3nkay JOJAKHBI
OTpaxxaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIIMXCA PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEH TO3WIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJACHUN, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITA U OMbITA JEATEIBHOCTH B IPOLECCE PeAN3alMU OCHOBHBIX HaIIPABJICHUU
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUU O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUICKOTO OOIIECTBA;

NPUHSATHE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX  T'yMAHUCTHUYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYITPaBJICHUHN B 00pa30BaTEIbHON OpraHU3allny;

YMEHHUE B3aUMOJEHCTBOBATH C COILIMATIbHBIMU MHCTUTYTAMHU B COOTBETCTBUH C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXKT1aHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSM
POCCHICKUX YYEHBIX B 0051aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILIEHUBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOUAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuiero pu3nvyeckoil Hayke;



5) TpyA0BOT0 BOCTIMTAHUS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHOW JesTENbHOCTH, B TOM
YHCIIE CBS3aHHBIM C (PU3UKON U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oyayuiei npodeccuu U pearTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00JacTH
(U3MKHM Ha TPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYyJIbTYphbl, OCO3HAHUE TJI00AIBHOTO
XapakTepa 3KOJOTHYECKHUX IPo0JIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ACUCTBUI B OKPYXKAIOIIEH Cpele HA OCHOBE
3HAHMSA LeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpEeHUe OMNbITa JEATEIbHOCTH JSKOJOTMYECKOW HAINPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

C()OPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHHUE LIEHHOCTH HAay4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIpoOLEcce
u3ydeHuss  (U3MKA  OCYLIECTBISATh  IMPOEKTHYID M HCCIEI0BATEIBCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOSITeJIbHO  (hOpMYyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeNATh LEIU IEATEbHOCTH, 3aJaBaThb MapaMeTpbl U KPUTEPUU HX
JOCTHXKCHUS;
BBISIBIIAITH  3aKOHOMEPHOCTH M MPOTHUBOPEUHS B  paccMaTpPUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJEMbI ¢ yU4ETOM aHalM3a WMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHLTATOB
[EJIsIM, OIIEHUBATh PUCKH TOCIICICTBUI AESTEILHOCTH;
KOOPJMHUPOBATh W  BBHIMOJNHATH pabOTy B  YCJOBHSX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eUCTBUS:
BJIaJIETh HAYYHOW TEPMUHOJOTHUEH, KIIFOYEBBIMU MOHATUSIMU U METOJIaMU
(du3nuecKoil HayKu;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIIEIOBATEIHCKON M MPOEKTHON JACATEIHHOCTH
B 00slacT (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUsl 3a/iady (PU3UYECKOTO COJACpNKaHUsS, MPUMEHEHHUIO Pa3INYHBIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETAlMY, MpPeoOpa3OoBaHUI0 M NPUMEHEHUIO B Pa3IUYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YI€OHBIX MMPOCKTOB B 00J1acTH (hU3UKH;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3WpOBaTh 3ajady,
BBIIBUTATh TUINOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHl MJisl J0Ka3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAJTM3UPOBATh TMOJYYCHHBbIE B XOJE€ PEIICHUS 3aJaud  Pe3yJIbTarThl,
KPUTHYECKH OIEHUBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
JeSTeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OTICHUBATh MPUOOPETEHHBIHN OIIBIT;,

YMETh TEPEHOCHUTh 3HaHWA 10 (U3MKEe B MPAKTUUECKYyI0 00JacTh
KU3HECATSIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC UJIEH, MPE/jIaraTb OPUTHHAIBHBIC MOXO/IbI U PEIICHMUS;

CTaBUTh POOJIEMBI U 33J1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TIOJyYCHHsS] MH(POpMAUA (PU3UIECKOTO COJEPIKAHUS W3
MUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTENIBHO OCYIIECTBJISATh IOUCK, aHaJu3,
CUCTEMATH3AIMI0 U MHTEPIpETali0 WHGOPMAIIMU Pa3TUYHBIX BHAOB U (popm
MpeACTaBICHMUS;

OIICHHBATh IOCTOBEPHOCTH HH(POpMAITIH;

UCIIOJIB30BaTh  CPEICTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a71a9 ¢ COOJIOJICHHMEM TpeOOBaHWM SPrOHOMHMKH, TEXHHUKH OE€30IMacHOCTH,
TUTHEHBI, pEeCypcocOepexeHusl, TMPaBOBBIX M OJTHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACPXKAHUS B PA3NUYHBIX (opmarax c
y4éTOM Ha3zHAYCHUS WH(POpPMAIIUU | TIEJICBOM ayIUTOPHH, BEIOMpAs ONITUMAJIbHYIO
dbopMy TIpeCcTaBIICHUS U BU3yaJIU3alIiu.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eliCTBUA:
OCYILIECTBIIATH OOIIEHNE Ha YPOKax (PU3UKU U BO BHEYPOUHOU AESITEIbHOCTH;
pacro3HaBaTh INPEANOCBUIKM  KOH(MJIMKTHBIX  CUTyallMii W cMsAr4yaTh
KOH(IIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHMMATh U MCHOJIb30BAaTh NMPEUMYIIECTBA KOMAHIAHOW W WHIAWBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKY WM METOJbl COBMECTHBIX IEHCTBHM C y4€TOM O0OLIMX
MHTEPECOB U BO3MOYKHOCTEMN KaXA0T0 4jIeHa KOJICKTHBA,;

IPUHUMATh LEJIM  COBMECTHOM  JIEATEIBHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JOCTHMIKECHHUIO: COCTaBJIATh IUIAH JICUCTBUM,
pacupenensaTb pojad € YY4ETOM MHEHMH YYAaCTHUKOB, OOCYXIaTh pEe3yJIbTaThl
COBMECTHOH paboThI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOI'O yYaCTHHKAa KOMAaH[bl B
o01Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pe/ularaTtb HOBBIE IIPOEKTHI, OLIEHUBATh HJEH C TO3WLHAH HOBH3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEIECHUE B PAa3JIMYHBIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIe YHHBepcaJibHbIe YueOHbIe el CTBUS
Camoopranmsamnus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESITENBHOCTh B 00JacTH
(U3MKM W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOATENIbHO COCTABJIATH IJIAH PEIICHHS PACUETHBIX M KAaueCTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS PAKTUYECKON paboThl C Y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsTh paMKH y4eOHOIro MpeiIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a peLIeHue;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAUIMU B 00JaCTH
(U3HUKHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIHHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIAJE€Th  HAaBbIKAMHM  IIO3HABAaTEIbHOM  pedieKcur KaKk  OCO3HAHUs
COBEpILAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HUX PpEe3yJbTaTOB U
OCHOBaHMUM;

UCIIOJIb30BaTh MPUEMBI PeIIEKCHU ISl OLIEHKH CUTYyalllH, BHIOOpa BEPHOTO
pEelIeHuUS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKEHHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TMIPU aHAIW3E pPe3yIbTaTOB
TeSTEIILHOCTH,

NPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKU M JJOCTOWHCTBA,

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYTHX TP aHAIW3€ pPEe3yIbTaToB
TESTEIILHOCTH,

pHU3HaBaTh CBOE MPaBO U MIPABO JAPYTUX Ha OMIHOKH.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero ooOpa3oBaHUs Yy OOydJaroOUIuxcs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIN WUHTEIUICKT, IpeoJIarafo i
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJITFOYAIOIIETO CITOCOOHOCThH MMOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHHUE, BUJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOUN SMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh aNalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMM, BKIIOUYAIOIICH CTPEMJICHUE K JTOCTHIKEHUIO TSI U
ycrexy, ONTUMHU3M, WHUIUATHUBHOCTh, YMEHHE JEHCTBOBATh HCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIOCOOHOCTh MMOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIIFOUAIOIINX CITOCOOHOCThH BBHICTPAMBATh OTHOIIECHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATDI

K koHny obOyuenus B 10 kjacce npeaMeTHble pe3ynbTaTbl Ha 0a30BOM
YpOBHE JOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YJaIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKK B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHbl MHpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS M3YYEHHBIX (U3HUECKUX MOJIETeH:
MaTepHualibHasl TOUYKa, MHEepIUaIbHasl cucTeMa OTcu€ra, abCOMIOTHO TBEPAOE TEIIO,
WJICAUTbHBIN Ia3, MOJEIU CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/l IPU pelIeHnH GU3NYECKUX 3a/1a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJEKYISIPHO-KNHETHUYECKON TEOPUHM CTPOCHHS BEIIECTBA U



3JIEKTPOJAVMHAMUKH:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJMHENMHOE
JIBWKEHUE, CBOOOJHOE TMaJieHue TeJ, JBWKEHUE IO OKPYKHOCTH, HHEpLHUS,
B3aumojiericTeure Ten, 1uddys3us, OpOyHOBCKOE JBMKEHHE, CTPOCHUE >KHJIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJ NMPU HarpeBaHUU (OXJIaXKIEHUH), TEIJI0BOE
paBHOBECHE, HWCHAPEHHUE, KOHJICHCALMS, IUIABJICHUE, KPUCTAUIA3ALNS, KUIICHUE,
BJIA)KHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MPU €r0 HArPEBAHUU B 3aKPHITOM
coCcyle, CBSI3b MEXIy NapamMeTpaMyd COCTOSIHHS Ta3a B HM30Ipolieccax,
ANEKTpU3aLMA TEJl, B3aUMOJICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHME, HCTOJb3ysl (PU3NYECKUE BEIMYMHBI:
KOOpAWHATa, IyTh, NEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
MMITYJIbC TEJIA, KWHETUYECKAsl SHEPrus, NOTCHIMAIbHAS SHEPrUsl, MEXaHUYECKas
paboTa, MexaHWYEeCKash MOIIHOCTh; IPU ONUCAHUM MPABUIBHO TPAKTOBATH
(GU3UYECKUIT CMBICT MCIOJIB3YEMbIX BEIUYMH, UX OOO3HAUYECHUS W EIUHUIIbI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIMYNHAMU;

ONUCHIBAaTh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIC SIBIICHMS,
UCTIONB3YS (U3UUECKuEe BEIMYMHBI: JIaBJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKAsT YHEPIUsl XaOTUUYECKOIO JIBWKEHUS MOJIEKYJ, CPEAHEKBAApPATUYHAA
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHAS HSHEprus, padoTa rasa,
KOA(DUIIMEHT TMOJIe3HOTO JICUCTBHUS TEIUIOBOTO JIBUTATENsl; TPU OMUCAHUU
MPaBWJIbHO TPaKTOBaTh (DU3UYECKUN CMBICT MCIHOJB3YEMbIX BEJIUYUH, UX
0003HaYEHUs U CAWHUIbI, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(GU3HUECKYI0 BEJIMUUHY C IPYTUMHU BEJIMYUHAM;

ONUCHIBATh U3YUYEHHBIC IEKTPUUECKUE CBOMCTBA BENIECTBA U DJICKTPUUECKHUE
SBJICHHS! (ITPOIIECCHI), UCTIONB3YS (PU3MUECKHE BEIMYUHBI: JICKTPUUYCCKUN 3apsij,
3JIEKTPUYECKOE T10JI€, HAMPSIKEHHOCTD I0JIs1, OTEHLIHAN, PA3HOCTh MOTCHIMAJIOB;
MPU  OINHCAHUM TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHUs] M EIUHUIIbI; YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUNHAMU;

aHAIM3UPOBATh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCTONIB3Ys (HU3UUECKUE
3aKOHBI ¥ MIPUHIKINEL: 3aKOH BceMHupHOTo TsiroteHus, [, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAaHWYECKOW OHHEPruu, 3aKOH COXPAHECHUS HWMITYJIbCa,
MNPUHIUIT CYNEPHO3UIMN CUJI, TPUHIUII PABHOINPABUS HWHEPIMAIBHBIX CHUCTEM
OTCYETA, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPHUI0 CTPOCHHUS BELIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOM SHEPIUU TEIIOBOIO JBUKEHUS MOJEKYI C
aOCOIIOTHON TeMIepaTypou, MepBhId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KyioHa, mpu 3TOM pas3inyaTh CJIOBECHYIO
bopMyJIUPOBKY 3aKOHa, €r0 MAaTeMaTUYECKOE BBIPAKEHHE W YCJIOBHS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE TMPUHIMUIBI JCHCTBUS  MAaIlUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCJIOBUS MX O€30MaCHOrO MCIOJB30BaHUS B
[IOBCEHEBHOM JKU3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENOBAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSMBIX M KOCBEHHBIX HM3MEPEHHH, IPU 3TOM
dopmynupoBath mpoOieMy/3amady ¥ TUIOTE3Y Y4YEOHOro IKCIEPHMEHTA,
co0upaTrh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OMBIT U
(opMyIUpPOBATH BBIBOJIBI;

OCYILECTBIIATh NMPSIMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, NPU
ATOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U MCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXIAYy  (U3MYECKUMHU  BEIUYMHAMHU  C
WCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(uKCHpOBaTh PE3yNbTAThl MOJTYYEHHOM 3aBHCHUMOCTH (PU3WYECKUX BEIUYUH B
BUJI€ TabnuIl U TpaduKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
paMKax y4eOHOIro OJKCIEpUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM W IMPOEKTHOU
JESATEIBbHOCTH C HMCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
00opyI0BaHuUS;

pemarbs pacu€THbIE 3aJadd C SIBHO 3aJlaHHOM (PU3MYECKONH MOJENbIO,
UCTOJb3Ys (PU3HUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJauu
BbIOMpATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKUE BEIMYHUHBI U (HOPMYJIbI,
HEOOXoAMMBbIE I €€ pElIeHHs, MPOBOJUTh PACUEThl U OLEHUBATH PEATBHOCTH
HOJy4YE€HHOTO 3HaueHusl (PU3NUYECKOI BEIMUUHBI;

peniaTh KaueCTBEHHBIE 3aJa4l: BBICTPAUBaTh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PAaCCYKIEHUH C OMOpOMl Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SIBICHNUS,

UCII0JIb30BATh Opd  pelleHMd  y4eOHBIX  3aJad  COBpPEMEHHbBIC
MH(OPMAIMOHHBIE TEXHOJOTUH JUISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
U TIpEJICTaBIICHUs Y4eOHON U HAyYHO-TIOMYJISIPHON MH(pOpMAIUH, TTOTyYSHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAIIHUIO;

MPUBOAUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE IMPOLECCOB OKPYXKAIOIIET0O MHpAa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Uit o0ecreyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbS U COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeEE;



paboTaTh B TIpYIIE C BBIIOJHEHUEM PAa3JUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TpPyHIbl, PALUOHAIBHO PpACHpENeisITh OO0S3aHHOCTH U
IUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIaJ] KQKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM IPOOJIEMBI.

K xoHimy oOyuenus B 11 kuacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXkaTh C(pOPMHPOBAHHOCTh y 00OYUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON ACATENBHOCTU JIOAEH, LEIOCTHOCTh M EIUHCTBO
(u3nyecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI MPUMEHEHUA W3YYCHHBIX (UBUYECKUX MOJICICH:
TOYEUHBIA AIEKTPUUECKUN 3apsil, JIyd CBETA, TOUCYHBI UCTOYHHK CBETA, SACpPHAs
MOJEJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO f]ipa IMpPU PELICHUU (PU3HYECKHX
3aj1ady;

pacrno3HaBaTh (U3NUYECKUE SIBICHUS (IIPOLECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKHU M KBAHTOBOW (DU3UKH: 3JIEKTPUUECKasi TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, 3JICKTPOMAarHUTHasT WHIAYKUUS, JEHCTBHE MAarHUTHOIO IO Ha
IPOBOJHUK C TOKOM M JBWXXYILUMHCSA 3apsl, 3JIEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, IPSIMOJIMHEWHOE pPAaCHpPOCTPAHEHUE CBETA, OTPAXKECHHUE, NPEIOMIICHHE,
uHTepdepeHus, audpakaus ¢ NOJApU3alUs CBETa, JUCIEPCUs  CBETa,
doTornexTpuueckuit 3Pdext (hoTodddhexT), CBeTOBOE JaBJICHUE, BOZBHUKHOBEHHE
JUHENYaToro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHAasT M HUCKYCCTBEHHAs

PaJUOAKTUBHOCTD;
ONKCHIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTh  Pa3jIMYHbIX  Cpel) U

ANIEKTPOMATHUTHBIE SIBJIIEHUS (TIPOLECCHI), MCMOJb3Yys (PU3NYecKue BETUUHMHBIL:
JJIEKTPUYECKUHN 3apsill, CWJIA TOKA, JIEKTPUUYECKOE HAIPSHKEHUE, DIIEKTPUUYECKOE
COTIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAsl cuja, paboTa TOKa,
MHIYKIUS MarHUTHOTO MOJisA, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTH
KATYLIKH, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOTO IOJIEH, MEPUOJI M YacTOoTa
KojeOaHui B KoyieOaTebHOM KOHTYpe, 3apsii M CHJia TOKa B Mpolecce
TFapMOHMYECKUX JJIEKTPOMATrHUTHBIX ~KOJieOaHWW, (POKYCHOE pacCTOsIHHME U
omnTHYECKas CWia JIMH3BI, TPU OMHCAHWM MPABUIBLHO TPAKTOBAaTh (HHU3UYECKUIN
CMBICII HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUSI W E€IUHULBI, YKa3bIBaTh
GopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JPYTUMHU
BEJINYMHAMU;

ONMUCBHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBJIEHUA M IPOLECCHI, HCIIONb3Ys
(u3MUecKre BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO MOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIJIep, NpPU OINHUCAHUM TMPABUIBHO TPAKTOBATh (PU3MUYECKHN CMBICI
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS U EIUHHUIIbI, YKa3bIBaTh (POPMYJIbI,
CBA3BIBAIOIME JIaHHYI0 (DU3UYECKYI0 BEIMYMHY C JpPYTUMU BEJIMYHHAMM,
BBIYHCIISTH 3HAUCHHUE (DPU3HUECKON BEIIMUUHBL;

aHaAIIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (DU3HMUECKHE
3aKOHBI U MPUHLMUIIBL: 3aKOH OMa, 3aKOHBI NOCJIET0BATEIBHOIO U NapalIeIbBHOIO
COCIMHEHMSI TPOBOJHMUKOB, 3aKoH Jlxoyns—JleHna, 3akoH 3JIEKTPOMarHUTHOM
UHAYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacpOCTPAaHEHUsI CBETA, 3aKOHbBI OTPaKECHUS
CBETa, 3aKOHBI MPEJIOMIICHHUS CBETa, ypaBHeHHE ODiHIITeiiHA ans (GoTodrddekTa,
3aKOH COXpaHEHWsl SHEPruu, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHEHHUS
ANEKTPUYECKOr0 3aps/ia, 3aKOH COXpPAaHEHUs MacCOBOI0 4HCia, mocTyiaTel bopa,
3aKOH paJMOaKTUBHOIO pacnaja, pu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE€ BBIPAXKEHHE U YCJIOBHUsS (TpaHULBI, 00JIACTH)
MIPUMEHUMOCTH;

OINPEENATh HAIIPaBJICHUE BEKTOPA MHIYKIUHA MarHUTHOTO OISl TPOBOHHUKA
C TOKOM, cuJibl Ammnepa u cuibl JlopeHua;

CTPOUTb U OIKCHIBaTh H300pa)KEHUE, CO3JaBAaEMOE IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEIOBAHUIO (PU3NYECKUX SIBICHUNW U
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX HM3MEPEHUH: MpPU 3TOM
dbopmynupoBath mpoOiieMy/3agadyy ¢ THUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTrh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOAUTH ONBIT U
(opMyIUpPOBATH BBIBOJIBI;

OCYUIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS] PU3NUYECKUX BEIUYMH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT M UCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
NpSAMBIX M3MEPEHUMH: MpU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpPOBATH
pe3yNbTaThl MOTYYEHHOM 3aBUCHUMOCTH (PM3MYECKUX BEJIMYMH B BHUJE TaOIUIl U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIICOBAHMUS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIICIOBAaHUM B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM W MPOEKTHOU
JESITeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1TaOOpPaTOPHOIO
000py/I0BaHNS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOW (U3MUYECKOW MOJEINbIO,
UCTOJIb3Ysl (PM3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4u
BbIOMpATh (PU3MYECKYIO MOJIEb, BBIACHATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIbI,



HEO0OXOAMMBIE I €€ PEIIeHMs, TPOBOJUTh PACYETHI U OLEHUBATH PEAIBHOCTH
HOJy4YEHHOTO 3HaueHUs (PU3NYECKOI BEIMUHHBI;

pemarh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUM C OMNOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M
(puznyeckue sBICHUS;

UCIIOJIb30BaTh Opu  pelieHud  Y4eOHBIX  33Jady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJISl IOUCKA, CTPYKTYPUPOBAHNUS, UHTEPIIPETALUN
U TIPEJICTaBJICHUS yueOHOW U HAyYHO-TIOMYJISIPHON HHPOPMAIIUH, TTOTy4YEeHHOM U3

pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTy4aeMyr0 HHPOPMAITHUIO;

OOBSICHATh NPUHLUIBl JEMCTBUS MAallMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3anyaTh YCIOBHS UX O€30MACHOTO MCIIOJIb30BAHMS B MOBCEAHEBHOM
KU3HU;

NPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B PAa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCITIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
Uil o0ecrieyeHus: 0€30MacCHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAaHEHUS 3/I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOIMUYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEH cpene;

paboTaTh B TpyNIE€ C BBIIOJHEHHUEM pa3IUYHbIX COLMAIBHBIX PpOJIEH,
IJIAaHUPOBATh pabOTy TPYNIbl, PalMOHAIBHO PpACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH ACSITENBHOCTh B HECTAHIAAPTHBIX CUTYALUSIX, aICKBATHO OLIEHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBaeMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Kontpoasnbie | IIpakTnuyeckue (ubp )
NMPOrpamMMbI Bcero o0pa3zoBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/Jbl HAYUYHOI'O IO3HAHUS
bubnnorexa [JOK
1.1 ®u3rKa U METOAbl HAYYHOT'O MTO3HAHUS 2 htts://m.edsoo.ru/7FA1bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnnorexa [JOK
21 Kimemaritia > https://m.edso0.ru/7f41bf72
bu6nmmoreka [IOK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoteka I[IOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOU 9 1 bubmuoreka [JOK
' TEOpHHU https://m.edso0.ru/7f41bf72
but6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOZIMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bu6mmoreka [IOK

®a3oBbIe NEPEXOIBI

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



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

Hroro mo pazneny 24
Pazaen 4. QJIEKTPOANHAMUKA
bu6mmoreka [IOK
41 IICKTpOCTATIKa 10 L 1 https://m.edsoo.ru/7f41bf72
4. [TocTosiHHBIN 1eKTpUYECKU TOK. TOKU B 12 1 1 bubnuorexa [IOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 22
PeszepBHoe Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 4
11 KJIACC
KoanuectBo 1yacos DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB 1 TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTnueckue (uubp )
NPOrpaMMbIl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. QJIEKTPOAUHAMUKA
11 MaruuTtHoe nosue. JNeKTpOMarHuTHas 1 1 3 bubmuorexa [IOK
' VH KIS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
MexaHu4ecKHe 1 3JIEKTPOMarHUTHBIE bu6mmoreka [IOK
2.1 9 1
KoJIeOaHMsI https://m.edsoo.ru/7f41c97c
MexaHW4YeCKHEe 1 JJIEKTPOMarHUTHBIE bubnmnoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 OnTHka 10 3 bubmuoreka [IOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

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

Hroro no pazaeny

24

Pasznea 3. OCHOBBI CIHIEIIUAJIbHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OcHOBBI crielIUaIBLHOM TEOpUU 4 bubmmoreka [IOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmmoreka [JOK
4.1 C)
FICMCHTDT KBAHTOBOH OTTHIH 6 https://m.edsoo.ru/7f41c97c
bubnnorexa [JOK
4.2 C 4
TpoeHHe aToMa https://m.edsoo.ru/7f41c97c
bubmnorexa [JOK
4.3 A 5
TOMEHO® 3ApO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pazgen 5. JIEMEHTBI ACTPOHOMMWU U ACTPOPU3UKHU

5.1 DeMeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 ng:;;?;%tiﬁ?}? £41c97¢
Uroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHUE

6.1 Oo6o0maroree MOBTOpEHHE 4 Egmfs?;;rzzecjizcﬁﬁ)ﬁfmwh
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne Hara nudposbie
Tema ypoxka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoTsbI padoTsI
pecypchbl
®du3uka — Hayka 0 IPUPO/IE.
1 Hayuneie MeT(})] bl HO?I.)H;HI/I}I 1 bubmorexa LIOK
i A https://m.edsoo.ru/ff0c32e2
OKpY’KaloIllero Mupa
Poins 1 MecToO du3nku B

5 (hopMHUPOBaHUH COBPEMCHHOMN 1 bubnnoreka [IOK
Hay4YHOW KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN JIeATEIbHOCTH JIF0/Iei
MexaHnueckoe JTBUKEHUE.

3 OTHOCHTEIIPHOCTh MEXaHUIECKOTO 1 bu6mmotexka I[IOK
nerkeHus. [lepemelienne, CKOpocCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIPAMOIMHEITHOE 1 bubanorexa [IOK
JIIBUOKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE TPAMOIIMHEMHOE bubnuoreka [LIOK

5 1
JIBUKCHHE https://m.edsoo.ru/ff0c372e

5 CBobOoaHOe maieHue. Y CKopeHue 1 bubnnoreka [IOK
CBOOOIHOTO ITaECHNA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUxeHUeE.

7 JIBrb>keHue MaTepuaIbHOM TOUKH 11O 1 bubmorexa [TOK

P https://m.edsoo.ru/ffOc3ada
OKpY>KHOCTH
8 [Ipunuun otHocuTenbHoCTH ["anmumes. 1 bu6nmnoreka LIOK



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

NHepruanpHbIe CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bu6mmoteka [IOK

9 cynepno3uuuu cui. Bropoi 3akox
yiep 1 P . https://m.edsoo.ru/ffOc3be8
HrproTona a1 MatepralibHOM TOUKH

10 Tpernii 3akoH HeroTOHa 1151 bubnuorexa [IOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUPHOTO TsAroreHus. Cuna

11 Tsokectu. [lepBas kocMuueckas bubmmorexa LIOK

P https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoteka [LIOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koagduuuent tpenus.

13 Cuna cgn OTI/IBJIGI({bI/Iq:I npu Blz;ieHHH bubmmorexa [IOK

P puA https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WJIN ra3e
[TocTynarenbHOE U BpamaTelibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmotexka IIOK
MowmeHnT cuiibl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TENA
NMiynsc MaTepraibHOU TOYKH,

15 CHUCTEMBI MATEPUAIBHBIX TOYEK. bubmuoreka [JOK
Nmnynbe cuiibl. 3aK0H COXpaHEHUS https://m.edsoo.ru/ff0c43d6
nMItynbca. PeakTuBHOE ABM>KEHUE
PaGota 1 MOIITHOCTH CHUITBIL.

16 Kunernueckast sHeprus MaTepuaIbHON bu6mmoreka [IOK
To4uKkH. Teopema 006 M3MEHEHUN https://m.edso0.ru/ff0c4502
KUHETUYECKOW SHEPTUU

17 [ToTenunanbHas SHEPrUs. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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[TorennmansHas SHEPTUS YIPYTO
neopMUpPOBaHHOM MPY>KUHBI.
[TorennmansHast JHEPTUs TeIa BOIU3U
IIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToreHnanpHbIC U HETIOTEHIIMATBHBIC
cuiiel. CBA3b paboThHI
HETMOTEHIUATBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOHM YHEPTUU CHCTEMBI TEI.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUH

bubnnorexa [JOK
https://m.edsoo.ru/ffOc478c

19

Jlaboparopnas pabora
«HMccnenoBanue CBsI3U pabOTHI CUJIIBI C
M3MEHEHHEM MEXaHUYEeCKOM dHepTrun
TeJa Ha IPUMEepE PaCTHKCHHUS
PE3UHOBOTO JKT'yTa»

20

KoHntposbHas pabora 1o teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpaHEHUs B MEXAHUKE

bu6nmoteka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxrtep IBHKCHUA U
B3aUMOJCHCTBUS YaCTUL] BELLIECTBA.
Mopenu cTpoeHus ra3oB, JKUIKOCTEU
U TBEPIBIX TEN

23

Macca monekyn. KonmuectBo
BemiecTBa. [locrosiHHas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa
u e€ usMmepenue. lllkana remneparyp



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

Lenbcus

Wneanpusiii ras 8 MKT. OcHoBHOE

bubnuorexa [JOK

23 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIlepaTypa Kak Mepa

26 CpeaHEel KHHETHYECKON SHEPTUU bubnnoreka [IOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona

27 3akoH [lanpToHa. ['a30BBIC 3aKOHBI
Jlaboparopnas pabora

08 «HccnenoBanue 3aBUCIMOCTH MEXKIY
napaMeTpamu COCTOSIHUS
pa3peKeHHOTO ra3a»

29 H3omnporiecchl B uealIbHOM T'a3e U UX bu6nmmorexa LIOK
rpadu4ecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 crtocoOsI e€ n3mMeneHus. KoaudaectBo bubnuoreka [JOK
TEIIOTHI U paboTta. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTUsI OJJHOATOMHOTO HUJI€aTFHOTO
raza

31 Bunsl Temnonepenaun bubnmorexa [IOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BELIECTBA.
32 KonuuecTBo TEmoTs mpu bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Terionepenadye. AanadaTHBIN IpoIece

33 I1epBbIil 3aKOH TEPMOAUHAMUKU U €70 bu6mmoreka [IOK
IIPUMEHEHHE K H30MpoLeccam https://m.edsoo.ru/ffOc5efc

34 Heo6paTumocTs mporieccos B bubmuorexa [LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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npupoze. Bropoii 3akoH
TEPMOIMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpuniun aeiictus u KI1J[ TernmoBoit

bubnuorexa [JOK

3 MalIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKOJIOrH4ecKue mpoodIeMbl
TEIUIO3HEPTEeTHKHI
38 O6o06uaromuii ypok «MosnekynspHast bu6mmoteka LIOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponsHas padora mo teme
39 «MOJIpeK TSt HI;;[ ¢uznka. OCHOBBI bromiorexa LIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3zoBanue 1 KOH/ICHCAIIHS. bubnuorexa [LIOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOGcCo0THAS ¥ OTHOCUTEBHAS
41 BJIXXHOCTH BO3/1yXa. HachIeHHbIi bubmmorexa LIOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrammueckue n
42 amopdHbIe TerIa. AHU3OTPOIIHUS bubmuoreka [JOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctanasl. COBpeMEHHbIE MaTepUabl
[1naBneHue U KpUCTATUTM3AIIUA.
43 VY nenbHas TCHJ'IF())Ta nnaBJIeIL{II/I;I bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bu6munorexa [IOK
44
YPaBHEHHE TEILIOBOIO banarca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tea. DIeKTPUUECKUM bubnuoteka [IOK

3apsan. JlBa Buaa 3JIEeKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc



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

3apsa0B

HpOBO,I[HI/IKI/I, JUDJICKTPUKU U

46 MMOJIYIIPOBOJHUKH. 3aKOH COXpaHEHUS bubmmorexa [IOK
YHPOBOA ) p https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. Toueunslii 351€KTpUYECKUIA bubmmorexa HOK
’ https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsk€HHOCTB 371EKTPUIECKOTO
48 nosis. [lpunHnun cynepno3unuu bubmmoreka [JOK
3JIEKTPUYECKUX MoJeu. JInnnu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa crit 31eKTpOCTaTHYECKOTo
49 nouist. [Torennuan. PasHocts bubmorexa LOK
’ Hat https://m.edsoo.ru/ffOc6f00
IIOTEHIINAJIOB
I[TpoBOAHUKH U JUDIIEKTPUKHU B
50 3J'IpeI(T OCTATHYECKOM n(z)ne bubmorexa HOK
p ) https://m.edsoo.ru/ff0c7018
JlyanexkTpudeckast IpOHUIIAEMOCTh
bu6nmmoreka [IOK
51 OnekrpoémMrocTh. KoHeHcaTo
p g p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IIOCKOTO
52 KOH egcaTo a. DHeprus 3apsHKEHHOr0 bubmmorexa [IOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopatopHnas pabota "M3mepeHue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT 1ECTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMMMPOBATHLHOTO

amnmapara, CTpyHHOr0 pUHTEpA.
DnexTpocTaTHuecKas 3aIIuTa.



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

3azemiieHue IEKTPONpruOOpPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akoH Oma Jyist
y4acTKa Lenu

56

[MocnenoBarenbHOE, NapaieabHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas padboTa
«M3yueHne CMEIIAaHHOTO COETMHCHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 11 MOIIIHOCTB 3JIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bubnnorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 7151 OJTHOM (3aMKHYTOI)
anexTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«13mepenne D/IC ucrounuka Toka u
€ro BHYTPEHHET0 CONPOTUBIICHUSD)

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

PesepsHblit ypok. KonTponasHas
paborta 1o Teme "DnexktpoauHamuka' /
Bcepoccuiickas npoBepouHas pabota

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0mmaromuii ypox
«nexkrpoauHamukay [ Becepoccuiickast
poBepoyHas paboTa

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTpOHHAs MPOBOAUMOCTD TBEPABIX
METaJIJIOB. 3aBUCHMOCTD
COHpOTI/IBHeHI/ISI METAJIJIOB OT
Temrneparypbl. CBepXIpOBOIUMOCTb



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

DNEKTPUUECKUN TOK B BaKyyMe.

62 . 1
CBoiicTBa 3JEKTPOHHBIX ITYyYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs U
IIpUMeCHas poBoAUMOCTh. CBOMCTBA bu6mmotexa LIOK

63 1
p—n-nepexoa. [lonynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
puOOPHI
DIEeKTPUYECKHUI TOK B paCTBOpax U
paciuiaBax 3JICKTPOJIMTOB. bubnnoreka [IOK

64 1
DNEKTPOUTHYECKAs TUCCOLIMALINS. https://m.edsoo.ru/ff0c82ba
DneKTponu3
DNEeKTPUYECKUM TOK B ra3ax.
CamMOoCTOSTeTbHBINA U bubmuoreka [JOK

65 . 1
HECAMOCTOSITEIbHBIN pa3psaa. MonaHus. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DnexTpuueckue nprudopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnoreka [IOK
npuMeHeHue. [IpaBuiia TeXHUKHU https://m.edsoo.ru/ff0c86fc
6e30MacHOCTH
KonTponbHas padbota no reme

67 «Qnekrpocraruka. [TocTossHHBIN 1 bubnnoreka [IOK
3JEKTpUYECKUN TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

68 PesepBubIil ypok. O000maromuil ypok 1 bu6nmmoreka [IOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
[
JI:;_II Tema ypoka Bcero Konrpoaiibie | Ipaxririeckue fllj;:el{l/lﬂ :)Iglc)l;l;zi:fenbﬂme
padoThI padoThbI pecypes!
[TocTostHHBIE MAarHUTHI U UX

1 B3auMoiercTBHE. MarHuTHOE MOJIE. 1 bu6mmoreka [IOK
Bekrop marauTHOM MHAYKIUK. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarauTtHoe moJie MPOBOJHHKA C

9 ToKOM. OnbIT DpcTena. 1 bubmmoreka [JOK
BzaumopeiicTBue NpoBOIHUKOB € https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaboparopHnas pabota «3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO ITOJISl KATYIIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
POBOAHMK ¢ ToKOM. Cuita Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnnoreka [IOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKY C
TOKOM
JlelicTBME MarHUTHOTO TOJIS Ha

5 JBUKYITYIOCS 3apsDKEHHYIO YacTHILY. 1 bubmuorexa [LIOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4
Jlopenna
DneKkTpoMarHuTHas uHaAyKuus. [lotok

6 BEKTOpa MarHUTHON MHAYKIUHU. DJ[C 1
WHIYKIIAA. 3aKOH JIEKTPOMArHUTHOM



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

uHaykiuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJNIEKTPOMATHUTHON WHIYKITUI

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
OHeprust MarHUTHOT'O IOJIS1 KATYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0J1e

bub6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOABUTATENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WHIYKLNOHHAs II€Yb

10

O6o06maromuii ypok «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HHAOYKOUS

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

11

KonTponbnas padota no reme
«MaruuTtHoOe nose.
3J'I€KTpOMaFHI/ITHa$I HUHAOYKIUS

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE
konebanus. [[apmoHnueckue
KoseOaHus. YpaBHEHUE
TapMOHMYECKHUX KOJeOaHUH.
IIpeBpatienue sneprun

bu6nmmorexka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT JUIMHBI HUTH U MacChI TPy3a»

14

Konebatenbublit KOHTYp. CBOOOIHBIE

but6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



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

OJICKTPOMAardiuTHBIC KoJIeOaHMS B
nacaJIbHOM Koyie0aTeIbHOM KOHTYpE€.
AmnHanorus MECXKAY MCXaHUYCCKUMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

15

®opmyna ToMcoHa. 3akoH
COXpaHEHHUS YHEPTUU B UJI€ATTLHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[TpencraBieHHE O 3aTYXAMOIIHUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHHYeCKHE KojieOanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

bubnnorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemenHbIil TOK. CUHYCOUJATbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOILIEE 3HAUEHUE CUJIbI TOKA U
HaIpPsSUKEHUs

bubmnorexa [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. IlpousBoacTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT O 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUU BJIEKTpoliepenay

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
JIEKTPO3HEPTUHU B IOBCETHEBHOM
KU3ZHU



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

Mexanndeckue BOJIHBI, YCJIIOBH

pacrtipoctpanenus. [leproa. Ckopoctsb

bubnuorexa [JOK

21 pacnpoCTpaHEHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunslie ¥ TPOAOIbHBIE BOJTHBI
29 3ByK. CKkopocTh 3ByKa. [ poMKOCTB bubmmoreka [IOK
3ByKka. Boicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 CBO¥CTBa M cKOpOCTh. [lkana bubmmorexa LIOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[TpuHIMTIBL pagrOCBS3U U
24 teneBuaeHus. Pa3sutue cpeacts
cBs3u. Paguonoxarus
o5 KonTtponbsHast pabota «Konebanus u bubnuorexa LIOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[TpsimonMHEeHOE pacpocTpaHeHHE
26 CBETa B OJJHOPOJHOM CpeJIE. bubmuoreka [JOK
ToueuHblil UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxeHue cBeTa. 3aKOHBI
27 OT;)a)KeHI/I}I cseta. [loctpoenue bubmiorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
M300paKeHHH B IIJIOCKOM 3epKajie
[Tpenomnenue cera. IlonHoe
o8 BHYTpeHHee oTpakeHue. [IpenenbHslit bubanorexa [IOK
YTOJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpa’KeHUsI
29 JlaGopatopHas pabota «/3mepeHue bu6mmoreka [IOK
MTOKa3aTelIsl MPEJIOMIICHHSI CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [Toctpoenue n3o0pakeHUH B bubnmmorexa [JOK



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

nuH3e. DopMyia TOHKOM JIUH3BL.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTtopHnast pabota

31 «UccnenoBanue CBOUCTB
U300payKeHHI B JIMH3AX)»
Hucnepcus cBera. CiioKHBIM COCTaB
39 6enoro ceera. Lger. JlaGoparopnas
pabota «Habmonenue aucnepcuu
CBETa»
33 WnTepdepenmus ceera. Audpaxmus bubnuorexa LIOK
cBeta. JludpakunoHHas pemeéTka https://m.edsoo.ru/ff0ced22
3 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuveckue IpuOOPHI M yCTPOUCTBA U
yCIIOBUS MX 0€30MaCHOT0 MPUMEHEHUS
['paHuUIBI IPUMEHUMOCTH
36 KJIACCUYECKOM MeXaHUKH. [TocTynaTsl bubnnorexa [IOK
CIIeLIMaTIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIbHOCTH
OTHOCHTENBHOCTH OTHOBPEMEHHOCTH.
bubnnorexa [IOK
37 3aMme/yIeHre BpEMEHH U COKpallleHUue 1
e https://m.edsoo.ru/ffOcfa42
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON Bus 10K
. nonroTexa
38 gacTHIbl. CBSI3b MacChl ¢ YJHEPTHEH U
5 https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUS TTOKOS
KonTtponsHas pabota «OnTuka.
. bubnmnoreka [IOK
39 OCHOBBI CHIETIMATEHOM TeOpHUH s

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



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

®otoubl. Dopmyna [Tnanka. Jueprus

bu6mmoreka [IOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG 10K
HOJIMOTEKA
41 otoaddekra. O A.T.
Porosdpexra. Ombrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTodrddekra. YpaBHeHHE
42 3ﬁHH.ITC§H3, Ji)lq)(bOToa(bg)eKTa bubmorexa LIOK
A ' https://m.eds00.ru/ff0d015e
«Kpachnas rpanuna» ¢poroaddexra
JaBnenue cBera. Onbitsr [1. H.
43 JlebeneBa. XuMHu4ueckoe AE€HCTBHAE bubmorexa [IOK
seBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MIPaKTUYECKOE TPUMEHCHHUE:
44
dboTo31eMEHT, GOTOIATUHK,
COJTHEYHast Oarapesi, CBETOINO]T
45 Pemenne 3ama4 mo Teme « JIEMEHTBI bu6mmotexka I[IOK
KBAHTOBOM OINTHUKH)» https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbITEI
46 Pezepdopna o paccesHuo 0-4acTu brbsmorexa HOK
POOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bu6nmmorexa [IOK
47 IT b
OCTY AR bopa https://m.edsoo.ru/ff0dOafa
Hsnyyenne u moraoiieHre (oToOHOB
48 I 1/131:3 exoie aTOM;Hc 0 Ho(blio OBHS bubmorexa LHOK
p pexol . 8 yp https://m.edsoo.ru/ffOdOafa
SHEPruM Ha APYroi. BUuasl ciekTpoB
BonroBrle cBoiicTBa yacThIl. BoaHEI
. bubnuoteka [IOK
49 ne bpoits. Kopryckymsipao-

BOJIHOBOM Ayaliu3M. CHoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d015e
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BBIHYXXJICHHOC U3JTYyYCHUC

50

OTkphITHE paAO0aKTUBHOCTHU. OIBITHI
Pesepdopaa o onpeneneHuto cocraBa
PaZMOaKTUBHOTO U3TYYCHHUS

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bousaue
pPaJIMOaKTUBHOCTH Ha JKUBBIC
OpPraHUu3MbI

52

OTkppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U MO3UTPOHHEBIN Oera-
pacnan. ['aMmma-nsiydyenue

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

53

DHeprusi CBA3U HYKJIOHOB B SiIpe.

S nepHblie peakunu. SnepHbii
peakrop. [IpoGieMbl, IepCIEKTHUBHI,
HKOJIOTUYECKUE ACTIEKTHI IEPHOM
HHEPTETUKHU

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

54

DneMeHTapHbIe YacTullbl. OTKPHITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PEruCTpaLiy AIIEMEHTAPHBIX YACTHIL.
Kpyrnslii cron «@yHaaMeHTalbHbIE
B3auMOAeUCTBUA. ENMHCTBO
(bU3HUYECKON KapTHUHBI MUPAY

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

55

ITarsl PasBUTHUA aCTPOHOMHHU.
[TpuknagHo€ 1 MEPOBO33PEHUECKOE
3Ha4YE€HHUE aCTPOHOMHH. Bun
3BE31HOTO HeOa. Co3Be3us, SpKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nerxenne. CojHeyHast cucTeMa



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

56

Comnne. ConHeyHast akTUBHOCTb.
Nctounuk sneprun ColiHiia U 3BE3]1

57

3BE3/1bI, NX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI TNIABHOM
nocJe0BaTelIbHOCTU. BHyTpeHHee
cTpoeHue 3B€31. COBpeMEHHBIE
MPEJICTABICHUS O IPOUCXOKICHUU U
sBosronnu CostHLa U 3B€37

58

Muneunsiii [Tyt — Hama [ManakTuka.
[Tonoxenue u aBmxenue ConHua B
lNanmaxruke. ['anmaktuku. Y€pHbie
JBIPBI B I7Pax TalaKTUK

59

Bceenennas. PazOeranue ranakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyyeHue.
MeraranakTuka

60

HepemeHHLIe HpO6J’IGMLI ACTpOHOMHHU

61

KontponbHas pabora «I1eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o6maromuit ypok. Ponb ¢puznku u
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMATbHOM B
ATUYECKOH cdhepax NesaTeTbHOCTH
YeoBeKa

63

O6o6maromuit ypok. Pons u Mmecto
(bU3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOW KapTHUHE MUPA

64

O6o6maromuit ypox. Posb
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMpOBEPAIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOI NPOrpaMMbI CpeiHero o01ero oopasoBanusi

10.1

JleMoHCTpHpOBaTh Ha TMpUMEpax poidb W MeCTO (U3UKH B
(hOpMHUPOBAaHMHM COBPEMEHHON HAyYyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHM, B MPAKTUYECKON ACSITEIBHOCTH

Jmonen

10.2

Y4UTHIBATh TPAHUIIBI IPUMEHEHUS] U3YYEHHBIX (DPU3MUECKUX MOJIEIEH:
MarepuaibHas TOYKA, WHEpIUAIbHAs CHCTeMa OTCYETa, aOCOIIOTHO
TBEPJIOE TEJO, UICATBHBIN ra3; MOJEIN CTPOCHUS Ta30B, KUIKOCTEH U
TBEPABIX TeJ, TOUCYHBIA JIEKTPUUYECKUU 3apsii — MNpH pelICHUH

buznyecKux 3anaqy

10.3

PacnioznaBate (usnyeckue sBieHHUS (MPOIECCHI) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHMKH, MOJICKYJISIPHO-KHHETHYECKOH TEOpUH
CTPOCHHUSI  BEIIECTBA W  DJIEKTPOAMHAMHUKH: PABHOMEPHOE H
PaBHOYCKOPEHHOE NpPSIMOJIMHEIHOE JBUKEHHE, CBOOOJHOE MajieHue
TeJ, JBWXKEHHME IO OKpPYKHOCTH, WHEpLHMs, B3auMOJeEHcTBUE TeI,
muddy3usi, OpOYHOBCKOE JBMIKEHHE, CTPOCHUE JKHUIKOCTEH U
TBEPABIX  TeN, W3MEHEHHe o00béMa Tea MpU  HarpeBaHUU
(oxJaxJeHuu), TEMJIOBOE paBHOBECHE, HCIApeHHe, KOHACHCAIMs,
IUTaBJICHWe, KPUCTAJUIM3AllUs, KWIEHWe, BIAXKHOCTh  BO3JyXa,
MOBBIIIICHUE JIABJIICHUS Ta3a MPH €ro HarpeBaHWUHU B 3aKPHITOM COCY/IE,
CBA3b MEXKJIy TapaMeTpaMH COCTOSIHMsSI Ta3a B HW30Mpolieccax;

QJICKTpHU3alus TCII, B3aHMOJECHUCTBHE 3apAa0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBIKEHHE, HCHOIb3ysl (u3HUecKue
BEJIMYMHBI: KOOPAMHATA, MYyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJIbC Tela, KHHETUYECKas DHEprus,
MOTEHLIMAJbHAsT JHEpPrus, MeXaHudeckas paboTa, MexaHHuYecKas
MOIIIHOCTb; TP ONMUCAHUH MPAaBUILHO TPAKTOBATh (PU3MUECKUN CMBICI
UCTIOJNb3yEeMbIX BEJIWYMH, MX OOO3HAueHHs M EIWHUIIBI, HaXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMYMHY C JIPYTUMH

BCIIMYNHaAMH

10.5

OnnceIBaThH HU3YUCHHBIC TCIIJIOBBIC CBOWCTBA TEI H TEIUIOBBIC




SBIICHUS, UCIHOJB3Yys (U3MUECKHe BEIMYUHBL: JaBlieHHE Tas3a,
TEMIEpaTypa, CpelHsAs KUHETHYeCKas SHEprus  XaoTUYECKOIo
JBUKEHUSI MOJIEKYJ, CpEIHEKBaJpaTHU4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSAsS  JHeprus, padora Ta3a,
KOA(G(GUIMEHT TOJE3HOr0 JEWCTBUS TEIUIOBOTO JABHUTaTeNs; Mpu
ONMCAHUU IIpaBUJIBHO TpPaKTOBAaTh busnueckuit CMBICT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUs M EAMHULIBI, HAXOAWUTh
(dbopMyIibl, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTUMHU

BCIIMYHaAM

10.6

OnuceiBaTh M3y4YEHHBIE D3JEKTPUYECKHE CBOWCTBAa BEIECTBA U
AIIEKTPUYECKUE  SABJIEHUS  (MPOLIECCHI), HCMONb3yd (U3HUECKUe
BEJIMYUHBI: ANEKTPUYECKUI  3apsAl,  JJEKTPUYECKOe  TOJe,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, Pa3HOCTh IOTEHUUAIOB; IIpU
OTHMCAaHHUH MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI HCIIOIB3YEMBIX
BEJIMYMH, WX OOO3HAUYEHHUS U €IUHUIbI, YKa3blBaThb (OPMYIIBL,
CBS3BIBAIOIIME JIaHHYIO  (U3MYECKYI0 BEIMYMHY C  JAPYTHUMH

BCIIMYMHaAMH

10.7

AHATM3UPOBATh (DU3MUYECKHUE TMIPOLECChl W SBJICHHS, WCIONB3YS
(u3uYeCcKre 3aKOHBI M MIPUHIUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
u Il 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTHH,
3aKOH COXPaHEHHUSI UMITYJIbCA, IPUHIIUIT CYNEPIO3UIUN CHJI, TPUHLIIIT
paBHOMpPABUS  HMHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeaHel KWHETHUYECKOM HSHEpPruy TEIUIOBOTO JBWIKEHHUS MOJIEKYH C
a0COJIIOTHONM TeMIlepaTypol, MEPBBIM 3aKOH TEPMOIWHAMUKH; 3aKOH
COXpaHEHUs JJIEKTPUYECKOTOo 3apsana, 3akoH Kynona; npu 3ToM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0 MaTeMaTHYeCKOe

BBIPAXKCHUC U YCIIOBUSA (I‘paHI/IHLI, O6J'IaCTI/I) IMPUMEHUMOCTH

10.8

OOBSICHATh OCHOBHBIC TPHUHIUIBI JEHCTBUS MAallluH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyarh YCIOBHS WX 0€30MacHOro

HCIIOJIb30BaHUA B HOBCG)IH@BHOﬁ KHU3HU

10.9

BEBIOTHATE SKCIIEPUMEHTHI TI0 HCCIEI0BAHUIO (PHU3NYECKUX SIBICHUN U
IIPOLIECCOB C MCMOJIB30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHU; NTpU
sToM (GopMyaupoBaTh MpobiemMy (3a7ady) W THUIIOTE3y Y4eOHOTO
DKCIIEPUMEHTa,  coOMpaTh  yCTaHOBKY W3  MPEAJIOKESHHOTO

000py10BaHusl, MPOBOJUTH OMBIT U POPMYIUPOBATH BHIBOBI

10.10

OCYH_[CCTBJ'IHTL nNpAMBIC W KOCBCHHBLIC HU3MCPCHUA (I)I/I3I/I‘-ICCKI/IX

BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs U




HCIIOJB30BaTh U3BECTHBIC MCTOAbI OLICHKH HOFpeHJHOCTefI I/ISMepeHI/Iﬁ

10.11

HccnenoBath 3aBUCUMOCTH MEXIy (DHU3UUECKUMHU BEIMYMHAMH C
HCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHH; TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHPOBATh pPE3y/IbTaThl IMOJIYYCHHOW 3aBHCHMOCTH
(GU3MYECKUX BEITUYHMH B BUJIC TaOIHI] U TPaPUKOB, ACIATh BHIBOIBI 110

pE3yiabTaTaM UCCICA0BaAHMA

10.12

Cobmoate  mpaBwiia  0e€30MacHOro  Tpylda TMpH  IPOBEICHHUH
UCCIIEIOBAaHUM B  paMKax Yy4eOHOTrO DSKCIepUMEHTa, Yy4eOHO-
UCCJIEIOBATENILCKOM U MPOEKTHOM JEeATENIbHOCTH C HCIOJIB30BaHHEM

U3MEPUTENIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHple 3a/lauyd ¢ SBHO 3aJlaHHOM (DU3UYECKOH MOJIEIBIO,
UCTIONB3YS (PU3WYCCKUE 3aKOHBI M TIPUHIIUIBI, HAa OCHOBE aHAM3a
YCIIOBUSL  3a/Jladydl  BBIOWpATh  (PU3UYECKYI0  MOJENb, BBIICISTH
buznyeckue BeNMUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€ pEIIeHuUs,
MIPOBOJIUTH PACUETHI U OLIEHUBATh PEATbHOCTH MTOJIy4YEHHOIO 3HAUYEHUS

(U3UYECKON BETUUMHBI

10.14

Pemate KaueCTBEHHbIE 3a/1a4u: BBICTPANBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYXIAEHUN C OMOPOMl HA U3YUYEHHbIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

10.15

Hcnonp3oBaTh MNpu  pelIeHUHM Y4eOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTUM JUI IOMCKA, CTPYKTYpUPOBAHUS,
UHTEpHpeTalud M MpPeJCTaBICHUS y4yeOHOM W Hay4yHO-NOMYJIIPHOMN
uH(pOpMalLMY, TOJYyYEHHONW W3 Pa3IMYHbIX MCTOYHHUKOB; KPUTUYECKU

AHAJIM3UPOBATD IMOJTYyYaCMYHO I/IH(I)OpMaI_II/IIO

10.16

[TpuBoauTE HpUMeEpHl BKJIaJa POCCHUMCKUX U 3apyOekHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE IPOLECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOT U

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HaHUS MO (PU3MKE B TMOBCEIHEBHOU
JKU3HM JUTs o0ecrieueHrst 6€30macHOCTH TIpu 0OpaIleHuu ¢ mpudopaMu
U TEXHUYECKHUMH YCTPOWCTBAMH, [UIsI COXpPAHEHHUS 3I0pPOBbS W

CO6J'IIOIICHI/I$I HOPM 3KOJIOTHYCCKOTO MOBCACHUS B oxpymaromeﬁ cpenc

10.18

PaGortaTe B rpynmne ¢ BBINOJIHEHHEM DPA3JIUYHBIX COIMAIBHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TPYMNIbl,  PAlMOHAIBHO  PaCHpeAessTh
0053aHHOCTH M IUJJAHUPOBATh JIEATEIBHOCTh B HECTaHAAPTHBIX
CUTyallusX, aJeKBAaTHO OIIEHMBATh BKJIAJ KaXXJIOTO W3 YYaCTHHKOB

TPYMIIBI B PELICHHE pacCMaTpUBAaEMON MPOOIEMbI




11 KJIACC

Kon
NMPOBEPAEMOro
pe3yabTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero 00pa3oBanus

111

JleMoHCTpHpOBaTh Ha TMpuUMEpax pojdb ©U MeCTO (HU3UKH B
(hOpMHUPOBAaHUKM COBPEMEHHON HAy4YHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHM, B IPAKTUYECKON AEATEIBHOCTH

JIFO/IeH, LIEJIOCTHOCTD U €UHCTBO (PU3MUECKON KapTUHBI MUpPa

11.2

Y4YUTHIBaTh TPAHULIBI TPUMEHEHHS N3YUEHHBIX (DU3UYECKUX MOICIICH:
TOYEYHBIN NIEKTPUYECKUH 3apsll, AAEpHAst MOJEIb aToMa, HyKJIIOHHAs

MO/IENIb ATOMHOTO SI/Ipa PY PeHIeHNH (PU3HUECKUX 3a1aq

11.3

PacriosnaBate (usnyeckue siBiaeHUs (IMporecchl) U OOBIACHATh MX HA
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKA M  KBAaHTOBOW  (DU3UKHU:
AJIEKTPUYECKass TMPOBOJUMOCTh, TEILIOBOE, CBETOBOC, XHMHYECKOE,
MarHUTHOE JNCUCTBUSL  TOKa, B3aMMO/ICHCTBUE MarHuTOB,
DJICKTPOMArHUTHAS WHAYKIUS, JCHCTBUE MAarHUTHOTO TOJS  Ha
MPOBOAHWK C TOKOM W JBWKYIIMHCS 3apsl, dSJICKTPOMAarHUTHBIC
KojeOaHusT W BOJIHBI, TPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
OTpaKeHHe, mpejoMiieHue, uHTepdepeHuus, audpakuus U
MoJIsIpu3alusl CBeTa, AHUCIEpCcHs cBeTa, GoTodrnekTpudeckuii dhdext
(potorddexr), cBeTOBOE MaBieHHWE, BO3HMKHOBEHUE JIMHEHYATOTO
CIeKTpa aromMa BOJOpOJA, C€CTECTBEHHas M  HMCKYCCTBEHHAs

PaanOaKTHUBHOCTDb

114

OnuceiBaTh  HW3y4YCHHBIC CBOWCTBA  BemIeCcTBa  (JIEKTPUYECKHE,
MAarHuTHBIC, ONTHYCCKUC, DJICKTPUYCCKYIO IMPOBOAMMOCTL Pa3JIMYHBIX
Cpel) © DOJIEKTPOMArHUTHBIE SIBICHUS (TIPOIECCHI), HCIONb3Ys
dbuznyecKkue  BENUYMHBL:  JJCKTPUUYECKUW  3apsl, CHilIa  TOKa,
DIIEKTPUUYECKOE  HANPSDKEHHWE,  DIIEKTPUYECKOE  COMPOTHUBIICHUE,
pasHocTh moTennuanos, DJIC, paboTa Toka, MHIYKIUS MarHUTHOTO
nmons, cuia Awmmepa, cwia JlopeHia, WHAYKTHUBHOCTh KATYIIKH,
OHEPTHUA IDJICKTPUICCKOr0 WM MArHuTHOI'O HOJ'IGI\/’I, nepuoa M 4YacrtorTa
KoJieOaHuil B KoJieOaTEIbHOM KOHTYpE, 3apsij U Chja TOKa B TMpoIecce
TapMOHUYECKHIX ANIEKTPOMATHUTHBIX  KOJeOaHUH, (boxycHoe
paccTossHUE M OINTHYecKas CHJa JIMH3BI, MPU ONUCAHUU TPABUILHO
TPAKTOBATH (1)1/13PI‘—I€CKI/II>i CMBICJI HCIIOJIB3YEMBIX BEJINYNH, nux
0003HaYeHHs] W €IMHHUIBI, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE

JaHHYIO (PU3UYECKYIO BEIHMUUHY C IPYTUMH BeTUYMHAMHU




11.5

OnuceIBaTh HN3YUCHHBIC KBAHTOBBIC SABJICHUA W IMPOLIECCHI, UCIIOJIb3Ysd
(1)I/I3I/I‘-ICCKI/IC BCJIMYHHBI: CKOPOCTH J3JICKTPOMArHUTHBIX BOJIH, JIMHA
BOJIHBI MW 4YaCTOTa CBCTA, OSHCPIrUusd W HMIIYJILC q)OTOHa, nepuon
nmojypacmnaga, OSHEpIrus CBIA3M ATOMHBLIX AAC€p, IIPU OIHMCaHHUU
IMpaBUJIbHO TPAKTOBATbH (1)I/ISI/ILICCKI/II71 CMBICJI MCIIOJIB3YEMBIX BCIWYHH,
ux 00O3HAYeHUs u CAWMHUIBI; YKa3bIBAThb q)OpMyJIBI, CBA3BIBAIOIIHEC
JaHHYIO (1)I/I3I/I‘I€CKYIO BCIIMYMUHY C JPYTMMU BCIMYMHAMU, BBIYUCIIATD

3HA4YCHHC (1)H3PI‘I€CKOI>'I BCIIMYHHBI

11.6

AHanu3upoBath (pU3MYECKHE TPOLECCHl M  SIBJICHUS, HCIIONb3YS
¢du3nyeckue 3aKOHbI M OpUHIMNBL  3akOH OMa,  3aKOHBI
II0CJIEIOBATEIBHOTO W IAapajuIebHOTO COECIUHEHUS IPOBOJHUKOB,
3akoH JIxoyns — JleHna, 3aKOH 3J1€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
IPSIMOJIMHEHHOIO pacnpoCTpaHEHUs! CBETA, 3aKOHbI OTPaXXCHUs CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHWE  OWHIUTEHHA Ui
¢doro3dexra, 3aKOH COXpAHEHUS HHEPIUH, 3aKOH COXPAaHEHMS
UMIIYJIbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOro 3apsja, 3aKoH
COXpaHEHMs  MacCcOoBOIO  uucila, MmocTynartel  bopa,  3akoH
palMOAaKTUBHOIO  pacmajga; IHpuU 3TOM  pPa3IMyaTh  CIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBUS

(rpaHuIbl, 00J1ACTH) MTPUMEHUMOCTH

11.7

OHpeI[eJ'IHTL HaIlpaBJICHUEC BCKTOpAa HWHAYKOHUHW MArHUTHOTO TIOJIA

MMPOBOAHUKA C TOKOM, CHUJIbI AMnepa N CUJIBI HopeHua

11.8

CTpOI/ITL n  OIIHNChIBATH I/I306pa)KeHI/Ie, co3gaBacMoC  INJIIOCKHUM

3€pKajoM, TOHKOW JIMH301

11.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEI0BAaHUIO (GU3UYECKUX SIBICHUN U
IPOIIECCOB C UCHOIB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
3TOM (OpMYIHpOBaTh NpodieMy (3alady) M THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEJIOKEHHOTO

060p}/'I[OBaHI/I}I, MIpOBOAUTH OIBIT U (l)OpMYJ'II/IpOBaTL BBIBOAbI

11.10

OcymiecTBisATh MpsIMbIE W KOCBEHHbIE H3MEPEHHUs (PU3UUECKUX
BEJIMYMH; TPU 3TOM BBIOMpaTh ONTUMAJBHBIM CHOCOO WM3MEpEeHUs u

HCIIOJB30BaTh U3BECTHBIC MCTOAbI OLICHKH HOT‘peIHHOCTCfI 1/13MepeH1/1171

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIOJIb30BaHUEM
OpSIMBIX ~ M3MEPEHUH; TIPU OITOM KOHCTPYHMPOBaTb YCTaHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOJTYYEHHOH 3aBUCHUMOCTH (PU3UUYECKHUX
BEJIMYMH B Buje TaOauI] U rpaukoB, eaaTh BbIBOJIBI IO pe3yjbTaTaM

HCCIEN0BaHUS

11.12

CoOmonate  mpaBuia  0O€30mMacHOr0  TpyZa Hpd  [POBEICHUU




WCCIICIOBAaHMM B paMKax Y4eOHOTro OKCIEpPUMEHTa,  y4eOHO-
UCCIICIOBATEIILCKOW M MPOEKTHOW JICATEIILHOCTH C UCIIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuérHple 3aauu C SBHO 3aJaHHON (DU3UYECKON MOJIEIBIO,
UCTIONB3YS (PU3WYECKUEe 3aKOHBI W TPUHIUIBI, HA OCHOBE aHAJIM3a
YCIIOBUSL  3a/J]a4ydl  BBIOWpATh  (PU3UYECKYI0  MOJENb, BBIACIATH
bu3HYecKrue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PACUETHI U OLICHUBATh PEATbHOCTH MOJIYYCHHOTO 3HAUYCHUS

buznyecKoil BeTMYNHbBI

11.14

Pematp KayeCTBEHHbBIC 3aJauu: BBICTPANBATh JIOTHYECKHU
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYKIEHUI C OMOpPOW HAa M3y4YCHHbBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

11.15

Hcnonb3oBaTe OpU  pelICHUMM YY4EOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJIOTUM JUIsl TIOMCKa, CTPYKTYPUPOBaHUS,
UHTEpPIIpETallUd W NPEJCTaBICHUS y4eOHOW W HayYHO-IOMYJISIPHOMN
uH(pOpMaLU, TNOJYYEHHONW W3 Pa3IMYHBIX MCTOYHHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH MOIy4aeMyto HH(YOPMALIHIO

11.16

00BACHATH IMPUHIUIIBI IeHUCTBUS MalluH, HpI/I60pOB U TCXHUYCCKUX
YCTpOﬁCTB; pa3jiniaTth YCJIOBUA HUX 0€e30IacHOro HCMOJIL30BaHHUSI B

MOBCEIHEBHOM KU3HU

11.17

[TpuBoauTE mpHMeEpHl BKJIaZa POCCUMCKUX U 3apyO€KHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Ui

11.18

Hcnonp30BaTh TEOpETUYECKHE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM
XKHU3HU 17151 o0ecrieyeHns 0€30MacHOCTH U 00pallieH!H ¢ IpudopaMu
U TEXHUYECKMMHU YCTPOMCTBaMH, Ul COXpPaHEHUs 370pOBbsi H

COOTIOICHHSI HOPM IKOJIOTUYECKOTO MTOBEACHUS B OKPYKAIOILEH cpesie

11.19

PaGoraTe B rpymnme c BBIIOJHEHHUEM pa3IMUYHbIX COLMAIbHBIX pOJIEH,
IUIaHUPOBaTh ~ pabOTy  TPYHNbl,  pPAlUOHAIBHO  PACHPENEIATh
00s3aHHOCTH ¥ IUIAHUPOBATh JEATEIBHOCTh B HECTaHIAPTHBIX
CUTyallusX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 U3 YYaCTHHKOB

IPYIIBI B pEIEHHE pacCMaTpUBAEMON MPOOIEMbI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pasneJa

Konx nposepsiemoro
3J1eMEeHTa

[IpoBepsiemble 3J1eMEHTHI COTEPKAHUS

OU3NKA U METOIbI HAYYHOI'O [IO3HAHMA

11

®usznka — Hayka o npupone. Hayunbie
METO/Ibl IO3HAHUS OKpY»Karolero mupa. Poib
SKCIIEPUMEHTa W  TEOpUM B  IIpOLECcCe

MO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3UKE

1.2

MogenupoBanue (GU3NYECKUX SBICHUH H
npoueccoB. Hayunsie runoressl. Pusznueckue
3aKOHBl U TeopuH. ['paHHIIBI TPUMEHUMOCTH
(bu3nUecKux 3aKOHOB. [TpuHLIMT
coorBercTBUs. Pomp u Mecto Qusuku B
(dhopMUpOBaHUM COBPEMEHHOM Hay4YHOU
KApTUHBI MHDA, B MIPaKTUYECKON

JIESATEIbHOCTH JIFOJEH

MEXAHHUKA

HHHParHH#KITHEMATUKA

211

Mexaanudeckoe JABHXKXCHUC. OTHOCHTENHHOCTh
MEXaHUYCCKOI'0 ABHKCHUA. Cucrema otcuéra.

Tpaekropust

2.1

2.1.2

[Tepememnienue, ckopocTb (CpeaHss CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M yCKOpPEHHE
MaTepualbHOM TOYKH, MX MPOCKLUMU Ha OCU
CHUCTEMBI KOOpJINHAT. Crnoxenue

MEPEMELIEHUI U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHEIHOE JBUJKECHHUE. I'padpuku
3aBHCHUMOCTH KOOpJUHAT, CKOpPOCTH,
YCKOpEHUs, IIyT! u IepeMEIECHUs

MaTepHaHBHOﬁ TOYKH OT BpEMCHU




2.14

CBobOogHOE TajieHne. Y CKOpeHHe CBOOOTHOTO

naacHus

2.15

KpuBonuuerinoe nBrmxkenue. PaBHOMepHOE
JBIOKEHUE MaTepHalbHOU TOYKH 10
OKPY>KHOCTH. YTIIOBas CKOPOCTb, JIMHEHHAs
CKOpOCTb. Iepuon u 4acTorTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

Texnuueckue YCTpOMCTBA: CIIUJIOMETD,
JIBIDKCHHE CHApsIOB, IIEMHBIE U PEMEHHBIC

nepeaayn

2.1.7

IIpakTnueckue paloThI. H3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOLIEHUSI MEXKIY IYTAMH, IPOHACHHBIMU
TEJIOM  3a  IOCJIEAOBAaTElbHbIE  PaBHBIE
MIPOMEXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBUKEHUM C HA4YaJIbHOW CKOpPOCTHIO, PaBHOU
Hyi10. M3yuenue nBHKeHUs IIapUKa B BA3KOM
KHUIOKOCTH. HBY‘ICHI/IG JABUKCHUA TCJ1a,

6pOIJ_IeHHOFO T'OpHU30HTAJIBHO

2.2

##HPariH# IMHAMUKA

22.1

ITpuHumn OTHOCUTEJIBHOCTH lanmunes.
IlepBpnii 3akoH HeroToHa. MHepumanbHbIe

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHiun cynepno3unuu

CHUII

2.2.3

Bropoii 3akoH HbroTOHa U1 MarepHallbHON
TOYKA B MHEPHUAIBHONW CHCTEME OTCYETA
(UCO). Tpernit 3axkon Hprorona  mns

MaTCpHAIbHBIX TOUCK

224

3aKOH BCEMHPHOTO TAroTeHUs. Crila TAKECTH.

HepBaﬁ KOCMHUUYCCKasd CKOPOCTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHuUs
CKOJIXEHHUS W  CHja  TpPEHUs  IOKOA.

Koadduuuent tpenus. Cuna cornpoTUBICHUS




Ipu ABUXKCHUH TCJIA B ) KUAKOCTH WUJIN Ta3C

2.2.7

HOCTYHaTeJ'IBHOG M BpamarCiIibHOC AOBUXKCHUC

a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMCHT CHUJIBI OTHOCUTCJIBHO OCHU BpaH_[eHI/Iﬂ.
[Tnedo cwitbl. YCIIOBUS paBHOBECHS TBEPIOTO
tena 8 UCO

2.2.9

TexHuueckne  yCTpOMCTBAa:  MOJIIMUITHUKH,

JABMKCHUE NCKYCCTBECHHBIX CITYTHHUKOB

2.2.10

[TpakTudeckue paboThl. M3yueHue MBUKECHUS
Opycka 1O HAaKJIOHHOM IUIOCKOCTH MO
JeICTBUEM HeCKoIbKuX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAOIIMX
B 1eGOpMHpPYEMOil TpPYKUHE H PE3NHOBOM
o0Opasme, OT BeNIWYMHBI WX jAedopMarum.
HccenenoBanue yciaoBUi paBHOBECHUS TBEPIOTO

TCJa, HUMCHOIICTO OChb BpalllCHUA

2.3

##HPari##3AKOHDBI COXPAHEHN S B MEXAHUKE

NMiynibc  MarepualbHOM  TOYKH, CHCTEMBI

23.1 MaTepuallbHBIX Touek. Mmnynsc cuiibl
M3MEHEHHE UMITYJIbCa Tela
23 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTuBHOE BIKEHME
2.3.3 Pabora cumbl
2.34 MOIIHOCTD CHIBI
235 KuneTtnueckas sHeprusi MaTepHaaIbHON TOUYKH.
o Teopema 0 KHHETUYECKON PHEPTUU
[TorenumansHas sHeprus. [loTeHumanbHas
235 SHEPTUs yIIpyro nedopmupoBaHHOM
o npyKuHbl. [loTeHIManbHAs DHEPrHs —Tena
BOJIN3U MMOBEPXHOCTH 3eMIIU
[ToreHnuanbHble U HETOTEHUUAIBHBIE CHJIBL.
237 CBs3p pabOThl HEMOTEHLUMAIBHBIX CHI C

HN3MCHCHHEM MEXaHHISCKOMH OHEPrun

CHUCTCMbI TCII. 3akoH COXpaHCHUA




MEXaHUYECKON SHEPIUU

2.3.8 Yrpyrue u Heynpyrue CTOJTKHOBEHUS
239 TexHUYeCKHue yCTPOWCTBA: IBUKEHHE pPAaKeT,
o BOJIOMET, KOIIEp, IIPYKUHHBIN ITUCTOJIET
[IpakTudeckne pabotel. UM3ydeHwe cBs3U
2310 CKOpOCTEH Tel TMpH HEYNpyroMm yjape.

HccnenoBanne  cBs3M  pabOTBI  CHJIBI €

H3MEHCHHEM MEXaHUYCCKOM OHCPTHHU TECJIa

MOJIEKVYJISIPHAS ®U3UKA U TEPMOANHAMUKA

3.1

###Par###OCHOBBI MOJIEKY JISIPHO-KMHETUYECKOU TEOPUN

311

OcHoBHbIE MIOJIOXKEHUS MOJICKYJISIPHO-
KUHETHYECKOU TEOPHH. BbpoyHoBckoe
newkenue. uddysus. Xapakrep IBHKESHUS U

BSaHMOHCﬁCTBHH qaCTull BEIICCTBa

3.1.2

Mopnen CTpoeHHsT Ta30B, KUAKOCTEH H
TBEPABIX TeN W OOBSCHEHHE  CBOMCTB

BCIICCTBA HA OCHOBC 5TUX MO)IGJ'IGI‘/'I

3.13

Macca wmomnekyn. KommuecTtBo — Bemiectsa.

[TocTostHHas ABoraapo

3.14

TermoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenscus

3.15

Mopgens  upeanpHOoro  rasa.  OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KHUHETHYECKON

TCOpHUU UJACATIBHOI'O I'a3a

3.1.6

AOGconoTHas TeMIepaTypa Kak Mepa cpeiHei
KMHETUYECKOW SHEPruu TEIJIOBOTO JIBUKEHUS

yactul rasza. [Ikama temneparyp KensBuna

3.1.7

VpaBuenue Kianelipona — Menzeneesa.

3akoH JlanpToHA

3.1.8

I"azoBbIe 3akoHBI. M30mponieccsl B U€aIbHOM
ra3€¢ C IMOCTOAHHBIM KOJIMYCCTBOM BECIICCTBA.

u30TepMa, H30Xopa, n3o0dapa

3.1.9

Texnuueckue YCTpOUCTBA: TEPMOMET,

Gapometp




3.1.10

[Tpaktuyeckue paboTsl. M3mepenue macchbl
BO3JlyXa B KJIaCCHOM KomHare. MccienoBanue
3aBHCHUMOCTH MEXK]y lTapaMeTpaMu COCTOSHUS

Pa3peKESHHOTO Ta3a

3.2

OCHOBbI TEPMOJIMHAMUKU

3.21

TepmonnHamuueckass cucrema. BHyTpeHHss
SHEPrusi TEPMOAMHAMHYECKOM CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHHUS

3.2.2

KonnyectBo Temnotel u paborta. BHyTpeHHss

SHEPIUsA OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.2.3

Bunapl Teronepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIMSI, H3TyyeHue. TerioéMKOCTh Tena.
VienpHass TEIUIOEMKOCTL BellecTBa. Pacuér

KOJIMYCCTBA TCINJIOTHI IIPpU TCILIOIICPCaAAdYC

3.24

IlepBbIit 3aKk0H TepMoaAMHAMUKHU. [IpumeneHune
IIEPBOTO 3aKOHa  TEPMOJIMHAMUKH K
u3onpoueccaM. ['padudeckas MHTEpIpETALUSI

paboThI raza

3.2.5

TeroBble mamuHbl. [IpuHIUMIIBL IeWCTBUA
TEIJIOBBIX MaiuH. [IpeoOpa3zoBaHusi SHEPrUu
B TemioBbix MammHax. KoadduuueHt
nonesHoro  aectBus (mamee —  KIIM)

ternoBoil mammHbl. [{ukin Kapro u ero KIIJI

3.2.6

Bropon 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs  mporeccoB B IPUPOJE.
Tennossle JBUTATENH. OKOJIOTHYECKHEe

pOOJIEMBI TEIUIO3HEPTEeTUKU

3.2.7

TexHuueckne YCTpOICTBa: JIBUraTelb
BHYTPEHHETO Cropasus, OBITOBOI

XOJIOAUJIBHUK, KOHAUITUOHED

3.2.8

[TpakTudeckue paboTsl. M3mepenue yaenbHOM

TETUIOEMKOCTH

3.3

###Part## AT PEIATHBIE COCTOSHMA BEHHIECBA. ®A30BBIE

INEPEXO/IbI




331

[TapooOpazoBanue u KoHAeHcanus. Vcnapenue
" KHUIICHHE. VY nenpHas TEILIOTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI

KHIICHUS OT JaBJICHUA

3.3.2

AOcCom0THAE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO3ayxa. HaceleHHslii nap

3.3.3

Trépnoe TeJIO. Kpucranmnnueckue u
amopbHble Tena. AHU3Z0TPONHUS  CBOWCTB
KPUCTAJUIOB. Kunkue KPUCTAJUIBL.

CoBpeMeHHbIE MaTepUallbl

3.34

[TnaBnenne u Kpucrams3auus. Y aenbHas

TCIJI0TA I1J1IaBJICHHUA. CY6J'II/IM8.I_II/I${

3.3.5

ypaBHeHI/Ie TEIIOBOro OajlaHca

3.3.6

TexHUyecKkue yCTPOWCTBA: THUTPOMETP H
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUH
MOJIy4YEHHUsI COBPEMEHHBIX MaTepHasioB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTHHU

3.3.7

IIpakTnaeckue paloThI. N3mepenne

BJIQKHOCTH BO3yXa

OJIEKTPOJJMHAMUKA

4.1

##HParH###JIEKTPOCTATUKA

411

OnexTpuzanys Tel. DIeKTpUuIecKui 3apsa. [Isa

BU A SJICKTPUICCKUX 3apAa0B

412

HpOBOI[HI/IKI/I, AUSJICKTPUKU n

MOJTYTTPOBOTHUKHU

413

3akoH COXPAaHCHUA DJICKTPUICCKOT0 3apsiia

414

B3aumopeiictBue 3apsaaoB. 3akoH Kynona

415

DnexkTpuueckoe oJe. HanpsoxénaocTs
IEKTPUYECKOTO TOJISL. [Tpuanun
cyneprno3unuu. JImHMM  HanpsHKEHHOCTH

SJIICKTPHUYCCKOTO IMOJIA

416

PaGota cmi  3JE€KTPOCTATHYECKOTO  TOJIS.

Ilorenuuan. Pa3HocTh MOTEHIIMAIOB

4.1.7

HpOBOJIHI/IKI/I U OUSJICKTPUKU B TOCTOSAHHOM




aJieKTpuyeckoM  mone.  Judnexrpuyeckas

IIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konpnencarop.
418 DNEKTPOEMKOCTh  TUIOCKOTO  KOHJCHCATOPA.
OHeprus 3apsyKEHHOT0 KOHJEHcaTopa
TexHuyeckue  yCTPOWCTBA:  AJIEKTPOCKOI,
419 AIIEKTPOMETP, DJIEKTpOCTATUYECKasl 3alluTa,
o 3a3eMJIEHUE JJIEKTPONPUOOPOB, KOHAEHCATOP,
KCEPOKC, CTPYUHBIN MPUHTEP
4110 [TpakTuyeckue paboTHI. N3mepenne

NEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHHPar##H#ITIOCTOSHHBIN DJIEKTPUUYECKUU TOK. TOKU B

PA3JIMYHbLIX CPEJAX

421

YcaoBus CYILICCTBOBAaHUA IIOCTOSAHHOI'O
SJICKTPHUYCCKOI'O TOKaA. Hcrtounuku Toka. Cuiia

TOKa. [IOCTOAHHBINA TOK

422

Hanpsokenue. 3akon Oma i ydacTka Henu

423

BHCKTPI/I‘IGCKOC COIIPOTHUBJICHUC. Y nenpHOE

COIIPOTUBJICHUEC BCILIECTBA

424

ITocenoBarenpHOE, napauieibHOE,

CMCHIAHHOC COCANHCHUEC ITPOBOAHUKOB

4.2.5

Pabota snexkrpudeckoro toka. 3akoH Jlxoyss

— Jlenna

4.2.6

MonIHOCTb SJICKTPUYICCKOT'O TOKA

4.2.7

anekTponBrkymas cuna (ganee — J/C) wu
BHYTpPEHHEE CONPOTHBIIEHHE MCTOYHHMKA TOKA.
3akoH Owma s TonHOM  (3aMKHYTOM)

BHeKTpH‘{CCKOﬁ OCIIN. KOpOTKOG 3aMBIKaHHUEC

4.2.8

3J'ICKTpOHHa$I IMpOBOANMOCTD TBép)IBIX
MCETAJJIOB. 3aBHCHUMOCTH COIIPOTUBJICHHUA
MCTaJlJIOB oT TEMIICPATYPHI.

CBepXIpoBOIUMOCTh

429

OnekTpuueckuii Tok B Bakyyme. CBoiicTBa

AIEKTPOHHBIX ITYYKOB




4.2.10

[TomynpoBonuuku. CoOCTBEHHAs U TPUMECHAS
MIPOBOJIMMOCTH TOJYNPOBOAHUKOB. CBOMCTBa

p-n nepexona. [ToaynpoBoaHIKOBBIE TPUOOPHI

4211

ONEKTPUYECKHI  TOK B DJIEKTPOJIMUTAX.
ONEKTPOIUTHYECKAS JCCOLIMALUS.

DIEKTPOIH3

4212

DNEKTPUYECKUI TOK B rasax.
CaMOCTOATEIbHBIA ¥ HECAMOCTOSTEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOSATEIHLHOTO

paspsiaa. Mosaus. [1nazma

4213

TexHuueckue YCTPOMCTBA: aMIIepMeTp,
BOJIBTMETP, pEOCTar, HUCTOYHHKU  TOKa,
AJIEKTPOHArpeBaTeiIbHbIE pudopsI,
AJIEKTPOOCBETUTENbHbBIE TPUOOPHI, TEPMOMETP
CONPOTUBIICHHUS, BaKyyMHBII O,
TEPMUCTOPHI u (boTope3ucTopsl,

HOHYHpOBOI[HHKOBBIﬁ Auoa, raJlbBaHUKa

4.2.14

[IpakTrnueckue paboTHI. N3yuenne
CMELIAaHHOTO COEIMHEHMS PE3UCTOPOB.
N3mepenne DJIC UCTOYHMKA TOKAa U €ro
BHYTpPEHHETOo comnpotuBieHus. Habmonenue

QJICKTPOJIN3a

11 KIIACC

Kon Koanposepsiemoro
pasaena 3JIeMEHTA

IIpoBepsiemble 3J1eMEHTHI CO/IePIKAHUS

4

OJIEKTPOJJUHAMUKA

##HPartH#M AT HUTHOE I1OJIE. DJIEKTPOMAI'HUTHAA MHAYKLUA

43.1

ITocTtosiHHEIE MarHuThl. B3amMmopeicTBue

IIOCTOSSHHBIX MarHuTOB

4.3

4.3.2

MarnutHoe mione. BekTtop MarHuTHOM
uHaykuyy.  I[IpyuHmuvn — cyneprnosunuu.
Jluann marnuTHOM wuHAykumu. Kaprraa

JUHUWA ~ MarHUTHOM  MHAYKLIHMH  TIOJISI




IIOCTOAHHBIX MarHuTOB

MaruuTtHoe T0JIe TPOBOJAHUKA C TOKOM.
KapTtuna nuHuil mojs IJIMHHOTO IPSIMOTO

IIPOBOAHHMKA MW 3aMKHYTOI'O KOJIBIIEBOI'O

433 MPOBOJIHUKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumopeiicTBiue NpoBOIHUKOB €
TOKOM
4.3.4 Cuia Amriepa, e€ MOJyJIb U HallpaBJICHUE
Cuna JlopeHua, e€ MO1yJib U HaIIPaBJICHHE.
JBr>keHHE  3apsDKEHHOM — 4acTUMLbl B
435 OJTHOPOJHOM MarHuTHOM Tmone. Pabota
cuiibl Jlopenua
4.3.6 SIBneHne ANEeKTPOMArHUTHON MHAYKLINN
4.3.7 IToTok BekTOpa MarHUTHOM UHAYKIIUU
O/1C unnykuuu. 3aKOH 3JIEKTPOMArHUTHOU
438 unaykuuu Papanes
BuxpeBoe »snextpuueckoe rmome. IJIC
WHIYKUWA B TPOBOJAHHUKE, ABMXKYLIEMCS
43.9 MOCTYIATEIbHO B OJJHOPOJHOM MarHUTHOM
nosue
43.10 [IpaBuno Jlenna
NHayKTUBHOCTB. SIBIIEHHE CAMOWHIYKIIMH.
4311
O/1C camouHAYKIUU
DHeprusi MarHUTHOTO TIOJNS KATYIIKU C
4.3.12
TOKOM
4.3.13 DJEeKTPOMAarHuTHOE TI0JIE
TexHuueckne yCTpPOMCTBA:  IOCTOSIHHBIE
MarHuThl, AJIEKTPOMArHUTHI,
4.3.14
AJEKTPOIBUTATENbD, YCKOPUTENH
AJIEMEHTAPHBIX YACTHI], UHTyKIIHOHHASI TI€Yb
[IpakTuueckue paboTHI. Nzyuenue
4315 MarHUTHOTO TIOJS KaTyIIKA C TOKOM.

Hccnenopanue JIENCTBUS IIOCTOAHHOI'O

MariuTa Ha paMKy C TOKOM. Hccnenopanue




SIBJICHUA BHCKTPOMaFHI/ITHOI‘& HWHAYKIUA

KOJIEBAHM 1 BOJIHBI

5.1

#HPar#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHWA

5.11

Konebarenpnass  cucrema.  CBOOOIHBIE
KojeOaHus. ['apMoHWYECKHE KoJeOaHusI.
[lepuon, wyacrora, ammutyga u (asa

KoJe0auuii

512

IIpyxuHHBI MasTHUK. MaremaTu4ecKui

MassTHHUK

513

YpaBHEHUE TAPMOHUYECKUX KOJCOAHMIA.
Kunemarnueckoe u JUHAMHUYECKOE

OIUCaHME KOJIE0ATEIbHOTO IBUKEHUSA

5.14

[TpeBpamienne SHEPTUHU IpH
FapMOHUYECKHUX KOJIE0aHUSX. Casi3b
aAMILIATYIbI KoJIeOaHui UCXOOHOMI
BEJIMYUHBI C aMIUIUTYyAaMHU KoJjeOaHuil e

CKOPOCTH U YCKOPCHUA

5.1.5

Konebarenbuplii  koHTYp.  CBOOOIHBIC
AIIEKTPOMAarHUTHBIC KoJIeOaHMS B
U/IeaIbHOM  KOJIeOaTelnbHOM  KOHTYpe.
AHanorus  MeXIy MEXaHMYeCKUMH U
AIIEKTPOMAarHUTHBIMA KOJICOAaHUSMHU.

®opmyina Tomcona

5.1.6

3akoH COXPAaHCHUS SHEPTHUU B UACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BbIHY)XIeHHbIE MEeXaHUYeCKHUEe KOJeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BI)IHY)K)IeHHI)Ie SJICKTPOMArHuTHBIC

KoJeOaHusl.

518

Ilepemennsii  Tok.  CuHycOMITaJIbHBINA

HCpCMCHHLIf/'I TOK.

519

MomHoCTh IIEPEMEHHOI0 TOKA.
AMIIIUTYIHOE M JEHCTBYIOIIEE 3HAUYECHUE

CHJIBI TOKA W HAIIPSIPKCHUSA




5.1.10

Tpanchopmarop. [IpousBoacTBo, nmepempaya
U NOTpeOIeHUE 3JIEKTPUUYECKONH 3HEPIUU.
DKOJIOTUYECKUE PUCKU NPU MPOU3BOJCTBE
AIEKTPUYECKOMN JHEPIuu. Kynbrypa
HCIIOJIb30BaHUs ANEKTPOIHEPIUU B

HOBCEIHEBHOU YKU3HU

5.1.11

Texnuyeckue YCTpOWCTBa: cericmorpad,
IICKTPHUYCCKHI 3BOHOK, JIMHUH

aNIeKTponepeaay

5.1.12

[IpakTiueckue pabotsl. MccienoBanue
3aBUCUMOCTH Iepuojia MaJblX KoseOaHuin
rpy3a Ha HUTU OT JUIMHBI HUTH U MacChl
rpy3a. MccnenoBanue nepeMeHHOro Toka B
LEeNU M3 IOCIEAO0BATEIbHO COCAUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U pe3UcTopa

5.2

##HHPartH#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBUS
pacnpoctpanenusi.  Ilepuox.  Ckopocth
paclpocTpaHeHUsT W JJIMHA  BOJIHBIL

HonepeqHI)Ie 1 IPpOAOJIbHBIC BOJIHBI

5.2.2

###Par## Nntepdepennus u qudpakuums

MEXaHNYECCKUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['pOMKOCTH 3BYKa.

BricoTa Tona. TemOp 3Byka

5.24

DONEeKTPOMAarHUTHBIE ~ BOJHBL. Y CIIOBHS
U3JIy4€HUsI  AJEKTPOMArHUTHBIX  BOJIH.
B3aumuas opuenTamus BekTopoB E, B u v

B BHCKTPOMaFHHTHOﬁ BOJIHC B BAKYyMC

525

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaKeHHe, NPEIOMIIEHUE, MOJsIpU3aIs,
mudpaxius, uHTephepeHuus. CKoOpocTh

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana JJIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHnEe >IIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY




5.2.7

[TpuHIUIIBI PafiMOCBSI3U U TEJIEBUICHUS.
Pannonokanus. DJEeKTPOMarHuTHOE

3arpsi3HEHNE OKPYXKAIOIIeH cpebl

5.2.8

TexHuuyecKkue YCTpOICTBa: MY3bIKAIbHbBIE
UHCTPYMEHTBI, yIIbTPa3BYKOBast
MUArHOCTHKA B TEXHUKE U MEAMIIMHE,
pazap,  paguONpPUEMHMK,  TEJIEBHU30p,

anTeHHa, tenedon, CBU-neun

5.3

#HH#HParH#HOIITUKA

5.3.1

IIpssMonuHENHOE PACIPOCTPAHEHHUE CBETa

B OJIHOPOAHOM cpene. Jlyu cBera

5.3.2

OtrpaxeHue cBeTa. 3aKOHBI OTpPaKCHUS
ceera. [Toctpoenne n3o0paXkeHnil B IIIOCKOM

3epKaiie

5.3.3

[Ipenomienne cBera. 3aKOHBI MPETOMIICHHUS
CBeTA. AOCOIFOTHBIN oKasareib

IIPEIOMIIEHUS

5.34

ITonmHoe BHYTPECHHEE OTpa)KEHHUE.
IIpenenbHbIl yroyl MOJHOIO BHYTPEHHETO

OTpaKCHUSA

5.3.5

Hucnepcuss  cBera.  CllOXKHBI ~ cOcTaB

6enoro cera. [{Ber

5.3.6

Cobuparoriue ¥ paccerBarONIUe JIHH3BI.
Tonkas nuH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKass  CWJIa  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHni B COOMPAIOIIINX
U pacceMBalomMx JuH3ax. Dopmyna
TOHKOM JHH3BI. YBEIWYCHHE, J1aBAEMOE

JIMH30H

5.3.7

HpCI[CJ'ILI MMPUMCHUMOCTH T COMCTpPI‘-ICCKOﬁ

OIITHUKHA

5.3.8

Wntepdepenuuss  cBera.  KorepeHTHbIE
UCTOYHUKH. Ycnosus HaOJII0IeHUS
MaKCHMYMOB u MHHHMYMOB B

UHTEeP(EPEHIIMOHHON KapTUHE OT JBYX




CI/IH(l)a3HBIX KOTCPCHTHBIX UCTOYHHUKOB

Hudpakmuss  cBera.  udpakmumonnas

pemérka. YciaoBue HAOMIOACHHS TIABHBIX

5.3.9 MaKCHUMYMOB pH MaZeHUH
MOHOXPOMATHYECKOTO cBeTa Ha
JUGPAKIHOHHYIO PEIIETKY

5.3.10 [Tonstpu3anus cBera

TexHudeckue yCTpOMCTBA: OYKH, JIyIa,

doroanmapar, NPOEKUMOHHBIA amnmapar,

5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, TudpaKkIMOHHAS pemérka,
TIOJIIPOU/T
IIpakTrueckue paboTHL. N3mepenue

nokasarens npenomieHus. MccnenoBanue
5.3.12

CBOMCTB  HW300paXeHMM B  JIMH3aX.

Hab6nronenue nucnepcun ceta

SJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTU

I'paHunBI IPUMEHUMOCTH  KJIACCUYECKOU
MEXaHHKH. [TocTynatst TEOpUU
6.1 OTHOCHUTEJIbHOCTH: MHBapUaHTHOCTb
MOJyJsl CKOPOCTM CBe€Ta B BaKyyMe,

MIPUHITUTT OTHOCUTEIFHOCTH DWHIIITEHHA

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMmenieHue BPEMEHM U  COKpAIleHHE

JJIMHBI

6.3 DHeprusi ¥ UMIYyJIbC CBOOOTHON YaCTHUIIBI

CBs3b Macchl C JHEPrueil M HMITYJIBCOM
6.4 CBOOOJTHOW  YacCTHIBl. OHEPrusi IMOKOA

CcBOOOTHOM YaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKHU

®otonsl. Dopmyina [Inanka cBg3u S3HEPrUN
7.1.1 ¢oToHa ¢ ero yacrorod. OHeprus u

UMIyJbC POTOHA




7.1.2

OTkpeiTHE U HccnenoBanue Gporordpexra.

OIMBITE AT. Cronerosa. 3aKoHBI

dotorddexra

7.13

VYpaBHeHue OHUHIITENHA VTS

doroaddekra. «Kpacuas TpaHUI)

dotorddexra

7.14

JlaBnenue cBera. OnbiTel [1.H. JIeGenena

7.1.5

XMUMHYECKOE JIEVICTBUE CBETA

7.1.6

TexHudeckue ycTpoHCTBa: (POTOIIEMEHT,
dboTomaTuuk, COJTHEYHAS Oarapes,

CBETOAUO

7.2

CTPOEHHUE ATOMA
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Mogaens atoma ToMcoHa. OMBITEL
Pesepdopra o uccineqoBaHuIO CTPOSHUS

aTomMa. HHaHCTapHaSI MOJACJBb aTOMa

7.2.2

IToctynatel bopa. N3znyuenue u
norjouieHue (GoToHOB mpH  mepexone
aToMa C OJHOIO YpPOBHS DJHEPIHMHM Ha
npyroi. Bunel cnektpo. CriekTp ypoBHEH

9HEPTHUU aTOMa BOAOpOaa

7.2.3

BomnHoBrle cBoiicTBa 4dacTull. BoJHBI e
bpoiis. KopryckynsipHO-BOJTHOBOM
nyanu3M.  Jludpaxius 2JIEKTPOHOB Ha

KpHUCTaJ1ax
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CnoHranHoe U BBIHY)XACHHOC H3JIYy4YCHUC.

YcTpolcTBO M IPUHLMT paboTHI J1a3epa

7.2.5

TexHu4eckue yCTpOMCTBA: CIEKTPAJIBHBIN
aHayu3 (CIEKTPOCKOIT), Jlazep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  HaOmronenue

JIMHENYaToro CueKkTpa

7.3

ATOMHOE A/1PO

7.3.1

Metonsl  HAaOMIOACHUS W PETUCTPALAA

9JICMCHTApPHBIX YaCTHUI]




7.3.2

OTkpbITHE  PAaAMOAKTUBHOCTU.  OMbBITHI
Pesepdopna mo ompeneneHuro cocTtaBa
paauoakTUBHOTO u3nydeHus. CBoiCTBa
anb(da-, 6era-, raMMa-u3nydeHus. Biausiaue

PaaAOaKTUBHOCTU Ha KMBBIC OPIraHU3MbI

7.3.3

OTkppITHE  OPOTOHA U HEUTpPOHA.
Hyxnonnas moxpens siapa ['eiizenbepra —
WBanenko. 3apsan aapa. MaccoBoe 4uciio

sapa. M3otormsl

7.3.4

Anbda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIA  Oera-pacnaj. lNamma-
U3Jy4YeHue. 3aKOH  paJuOaKTHBHOIO

pacnana

7.3.5

OHeprusi CBA3M  HYKIOHOB B  sjIpe.

Snepusie cuibl. Jlepext macchl spa

7.3.6

Snepusle peakuuun. JlemeHue M CUHTE3

anep

7.3.7

S nepHbiit peakTop. TepMosiiepHblii
cuHte3. IlpobmemMbl W mEpCIEKTUBBI
AEPHOM  DHEPreTHKU.  OJKOJIOTMYECKHE

ACIICKThI ﬂI[CpHOfI OHEPIreTUKU

7.3.8

DneMeHTapHbIe YaCTHULIBL. OTkpbITHE
[IO3UTPOHA. @yHIaMEHTAIIbHBIE

B3aHUMOIENCTBUSA

7.3.9

TexHuueckne  yCTpOMCTBA:  JO3MMETD,
KaMepa BuibcoHa, sIEpHBIM  peaxTop,

aromHas oomOa

7.3.10

[Tpaktnueckue pabotel. MccnenoBanue

TPEKOB YACTUI] (o TOTOBBLIM

dbotorpadusam)

OJIEMEHTBI ACTPOOU3NKHN

8.1

Bun 3Bé3nHoro Heba. Co3Be3nusi, SpKHUe

3Bé3Z[BI, IJIaHCTHBI, UX BUANMOC IBHIKCHHUC

8.2

Comueunass cucreMa. ll1aHeTsl 3EMHOI




IpYIIIBL. IInaHeTbI-ruranThl n  ux
CIIyTHUKH, KapJIMKOBBIE IUIaHETHL. Maibie

Testa COMHEUYHOM CHCTEMBI

8.3

Comnme, ¢otochepa wu  armocdepa.

ConHeyHas akTUBHOCTh

8.4

Hctounuk sHeprun CosHIa U 3BE3]T

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTb, paguyc, TEMIIEpaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CIIEKTPAJIIbHBI KJIACC — CBETUMOCTbHY.
3BE3pl TJIABHOM  IOCIIEJOBATEIBHOCTH.
3aBUCHUMOCTh «Macca — CBETUMOCTBY IS

3B&3]] IIIaBHOM IIOCIICIOBATEIILHOCTH

8.6

#H#Par###BuyTtpennee crtpoeHue 3BE3.
CoBpeMeHHbBIE NPE/ICTaBIICHHUS 0
MPOUCXOXACHUN U dBomroruu ConHIa U

3B€311. DTAaIlbl )KU3HU 3BE3]

8.7

Mneunsiii  Ilyre — Hama [anakrtuka.
CrnupanbHas cTpykrypa  l'amaktukwy,
pacupeneneHue 3BE€31, ra3a MW IbUIM.
[Tonoxxenne u gBuxenne ConHoa B
INanaktuke. Ilmockas u  chepuyeckas

moAcUCTeMEI I'anakTUKU

8.8

Tunnr ramakTuk. PaguoramakTmku U

KBa3apel. YEpHBIE IBIPHI B AIpaxX raJIAKTHK

8.9

Bceenennas.  Pacmupenue  BeenenHoi.
3akon XaOOma. PaszOeranue ranakTHK.
Bospact u paguyc Bcenennout, teopus
bonpmioro B3peiBa. Mogens  «xopsuen

Bcenennoi». PenukroBoe nsnyyenue

8.10

Macmrabnast ~ cTtpykrypa  BceneHHOI.
Mertaranaktuka. Hepeménusie mpoOiaembl

ACTPOHOMUU




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIbBI IJIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET
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