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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOTO YpOBHS Ha YPOBHE CpEIHEro O0OIlero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUM K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 00pa3zoBaTEeNbHON Mporpammbl, mpeacTtaBieHHbIX B OI'OC
COO, a Ttakxke c y4€toM ¢eaepaibHOH pabouell MporpaMMbl BOCIUTAHHS U
KOHLIETILIUY TpenoiaBaHusl yuyeOHoro mnpenMera «dusnka» B 00pa3oBaTeNbHBIX
OpraHu3aIUAX Poccuiickoin Oenepanuu, peanu3yrommx OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copepxanre mporpamMmbl MO (HU3UKE HaNpaBiIeHO Ha (QOpPMHUpPOBaAHUE
€CTECTBEHHO-HAYYHONH KapTUHBI Mupa oOydatomuxcs 10-11 xkmaccoB mipu
oOyueHuu ux (u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NIPEIMETHBIM W METAalpeIMETHBIM pPe3yJIbTaTaM
OOy4eHHMsI, a TaKXK€ YYUTHIBAET HEOOXOAMMOCTb peANTH3alUN MEXIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-HAy4YHbIMH YYE€OHBIMU TpenMeramu. B Heit
OIPENENSAIOTCS OCHOBHBIE LIETM M3y4YeHUs (PU3UKH Ha YPOBHE CPEIHEro OOILEero
o0Opa3oBaHUsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3uke BKIHOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (GU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e cozepxaHue yueOHoro npeamera « Pu3nka» 1o rogam o0yueHusl.

dusnka Kak Hayka O Haubosiee OOIIMX 3aKOHAX NPUPOJBI, BBICTyIAs B
KauecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy»xaromiem Mupe. LIIKoIbHBIN Kypc GU3HKN — CHCTEMOOOPa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (U3HUECKUE 3aKOHbI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueit u acrpoHomued. Vcmonb3oBaHME W AKTUBHOE
npuMeHeHue (QU3MYEeCKUX 3HAHMM  OmpeAeNser Xapakrep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe IHEPreTHKH, TPAaHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIYYEHUS HOBBIX MAaTe€pHaloOB C 3aJaHHBIMH CBOMCTBAMH U JPYIHX.
N3yuyenue ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHpPOBAHHE E€CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouuxcsi, B (OpMHUpPOBAHUE YMEHHI NPUMEHSThH
HAy4YHbIA METOJI MO3HAHUS NP BHITIOJHEHUU UMHU YU4E€OHBIX UCCIIEIOBAHUM.

B ocHoBy kypca ¢usmku s YpOBHSI CpEIHEro o0OIero ooOpa3oBaHUs
NOJIOKEH pAX HUACH, KOTOpPbIE MOXHO pAacCMaTpuBaTh KAaK MPHHLMIBI €ro
MOCTPOEHUS.



Hoesa yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISCTCS JOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pPa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes eenepanuzayuu. B CcOOTBETCTBMUM C HEW Marepuan Kypca (GU3UKH
o0ObeMHEH BOKPYr (¢u3nueckux Teopuil. Benymmm B Kypce siBisieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanumzamus TpenoaraetT HCIOJIb30BaHHE
TYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKOW HAYKH, OCMBICICHUE CBSI3U Pa3BUTHS
bu3uKkn Cc pa3BuUTHEM OOIIEeCTBa, a TakkKe C  MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMHU U KOJIOTHICCKUMU TIPOOIeMaMHu.

Hoesa  npuxnaonou  uanpasnennocmu. Kypc (usuku  mnpeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »skonocuzayuu peaqusyeTcss TOCPEICTBOM BBEICHUS JJIEMEHTOB
COJlepKaHMs, TOCBSIIEHHBIX OSKOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeM palMOHATBHOTO MMPUPOIOTIONBE30BAHUS M SKOJIOTHYECKON 0€30MacHOCTH.

CrepXHEBBIMU dJEMEHTAMU Kypca (PU3MKM Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue Teopuu (HOopMHUpOBaHHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKOU TeOpUu, poiu GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHITUTIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHUCAHHWS CCTECTBEHHO-HAYYHBIX SBICHHA W
MIPOIIECCOB).

CucTeMHO-JIeSITeIbHOCTHBIN TOAXO0A B Kypce (PU3MKH peamu3yeTcsi MpexKie
BCETO 3a CYET OpraHU3AIMH DKCIICPUMEHTATBHOU ACATEIHHOCTH OOYYarOIIMXCA.
Jns  6azoBoro ypoBHsS Kypca U3UMKM — OTO UCIOJb30BAHUE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U Ja0OpaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOMIUN CHUCOK YUYEHUYECKHUX
MpaKkTUYeCKux paboT. BrijeneHne B yka3aHHOM TepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JUIS KOHTPOJSS M OIEHKH, OCYIICCTBISCTCS YYaCTHUKAMH
o0pa3oBaTeILHOTO TMpollecca MCXOMS U3 OCOOCHHOCTEW IUIAaHUPOBAHUS W
ocHameHuss kaOmHera ¢Qusmku. IIpum 3ToM  oOecreunBacTCs  OBJIAJICHUE
OOYYarOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIC H3MEPEHUS, HCCIICIOBaHUS
3aBUCUMOCTEH (DM3MUECKUX BEJIMYMH ¥ TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEIIOKCHHBIX THITOTES.

Bonpimoe BHUMaHWE YACNACTCS PEIICHUIO PACUETHBIX M KAaYCCTBEHHBIX
3amad. [Ipu 3TOM Ayis pacU€THRIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJIaHHOM (YU3UYECKON MOJIETIBIO, TTO3BOJISIONINE MPUMEHSATh H3yUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfesia Kypca, TaK U HMHTErpUpYs 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OoOBsICHEHHE TMpOTEeKaHUsi (U3MYECKUX SIBICHUM M MPOIIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOyrolue BbIOOpa (QU3WYECKONM MOJEIM Uil CHUTyallud IPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanuamu DI'OC COO k MaTepuasbHO-
TEXHUYECKOMY OOEeCIHeueHnI0 y4yeOHOro mporecca 0a30BBI ypOBEHb Kypca
(bU3MKK Ha ypOBHE CpeHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThbCsl B YCIOBUSIX
MpeAMETHOr0 KaOuHeTa (U3MKUA WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOHWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IWKiIa. B kabwHeTe (U3UKUA MTODKHO OBITH
HE0O0X0oMMOe J1abopaTOpHOE O0OOpYAOBaHUE JJIS BBINOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padoT U JEMOHCTPAIIHOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyZoBaHUE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLIUIIOM MUHUMAJIbHOM JOCTAaTOYHOCTH U 00OEcrneuyMBaeT IOCTaHOBKY
NEPEYUCIICHHBIX B TMporpaMMe Mo (HU3MKE KIIOUEBBIX JEMOHCTpAIUi IS
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHMA H  TPOIECCOB, OSMIMPUYECKHX U
byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHM.

JIaGoparopHoe 00OpyAOBaHHE Il YUYEHHYECKUX MPAKTHUECKUX padboT
dopMupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOECIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydarommxcsi. TeMaTHyecKue KOMILIEKThI
7a00paToOpHOTO O0OPY/IOBaHUSL AOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpuUil.

OCHOBHBIMM LIEJIAMH U3Y4YeHUsI (PU3UKH B 00111€M 00pa30BaHUM SIBISIIOTCA:

e (opMHpOBaHHE HUHTEpeca M CTPEMJIEHUS OO0y4aroumxcs K HaydYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaldbHBIX W TBOPUYECKUX
CITIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUSI U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yjbTara H3ydeHUs
OCHOB CTPOCHHMSI MaTepHH U (HyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

o (dopMupoBaHHE YMEHHMH OOBSICHATH SBICHUS C HCIOJIH30BAaHUEM
bu3NYecKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue TpenCTABICHUNA O POIM (PUBMKU JJIS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH.

JlocTkeHne ATUX Ieei 00ecrednBaeTCsl pelIeHHeM CIIEeIyIONNX 3a1ad B

mpoliecce n3ydeHus Kypca GU3nKu Ha YPOBHE CpeHEro 001mero 0opa3oBaHus:



e mpuOOpEeTeHHe  CcHUCTeMbl  3HaHUW 00  oOmmx  QuU3MYEecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3MKY, BJIEKTPOJAUHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opMupoBaHue yMEHMII TNPUMEHATH TEOPETUYECKHE 3HAHUS JJIA
OOBsCHEHUS (PU3NYECKUX SBICHUW B TMPUPOJE U s TPUHATHUS
MMPAKTUYECKUX PEIICHUI B OBCEIHEBHOW KU3HU;

e OCBOEHME CIOCOOOB pEIICHHS pa3JIMYHBIX 3a1ad C SIBHO 33JaHHOU
bu3nueckoil MoOAeNblo, 3aJad, MOJPa3yMEBAIOIINX CaAMOCTOSTEIbHOE
co3faHue (pU3NIeCcKor MOJEIHU, aJleKBAaTHON yCIIOBUSAM 3aa4H;

e TMOHMMaHUE (PU3NUECKUX OCHOB M MPUHIIUIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, MX BIMSIHUS HA OKPYKAIOILYIO
cpeny;

e OBJIAJICHUE METOJAMH CAaMOCTOSITEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHajiu3a W WHTEpHpeTanud HUHpopMaIuu,
OIpPEENEHHS IOCTOBEPHOCTH MOJIYYEHHOTO PE3ybTaTa;

e CO3JIaHHE YCJIOBHMI JJI pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATENBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusyuenune ¢usuku (6a30BbIil ypOBEHb) Ha YpPOBHE CpeIHEro oOIIero
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipepnaraempiii B mporpamme no (U3MKE MEpedyeHb JA0OPAaTOPHBIX H
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJOBAHHBIM, YYUTEIb JI€NAeT BBHIOOD
MpOBENEeHUsT J1abOpPaTOPHBIX pabOT W OMBITOB C YYETOM WHIMBUIYATbHBIX
0COOEHHOCTEM 00YyUaIOIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOTO MIO3HAHMS

®usuka — Hayka O npupoze. HaydHele METOAbI MO3HAHUS OKPYXKAOIIETO
Mupa. Ponp dkcrepuMeHTa M TEOpMHM B IIPOLECCE ITO3HAHUSA IIPUPOJBI.
DKCIIEpUMEHT B (pU3HKE.

MonenupoBanue ¢u3NUECKUX SBICHUM M mpoueccoB. HayuHble THmoTe3bl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u Mecto ¢u3uku B (HOpMHPOBAHWM COBPEMEHHON HAay4YHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHQPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABKeHHe. OTHOCUTEIBLHOCTh MEXaHMUYECKOTO JBIKCHUSI.
Cucrema orcué€ra. Tpaekropus.

[lepemenienne, CKOpoCTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOpPOCTh) W
YCKOPEHHE MAaTEpUAIbHOW TOYKH, MX MPOEKIMH HAa OCHU CHCTEMBbI KOOPIUHAT.
CnoxeHue nepeMeIeHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPAaBHOYCKOpPEHHOE MPSIMOJUHEHHOE ABMXeHHe. ['paduku
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHUs, IYTHU ¢ TEpEeMELICHUS
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoboaHoe mageHue. Y CKopeHue cBOOOHOTO TaeHHUS.

KpuBonmuuennoe  nBuxeHue. JIBM)KEHHME  MATEPUAIBbHOW  TOYKM IO
OKPYKHOCTHU C MOCTOSHHOU T10 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIUHEHNHAS
ckopocTh. [leprnon u yacrora obpaienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOIICTBA W NPAKTUYECKOE MPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIEpeaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WITIOCTPALMS KHHEMATHYECKUX XapaKTePUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxeHus tena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHus: CBOOOTHOTO TaJICHUS.

Hanpagiienne cKopocTy pu ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl

N3ydenne HEPaAaBHOMEPHOTO ABUKEHHS C LEJBIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HUccnegoBanne COOTHOLICHUST MEXIY IIyTAMHU, NPOWICHHBIMH TEIOM 3a
MOCJICIOBATEIILHBIC PAaBHBIE MPOMEKYTKM BPEMEHH IIPH PABHOYCKOPEHHOM
JBH>KECHUU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUSA ApUKa B BA3KOU HKUJIKOCTH.

W3yuenune nBKeHUs Tela, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBbld  3akoH  HproToHA.
HNHepunaibHbIe CHCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akoH HeroroHa
JUIS. MAaTEPUAIIbHOW TOUKHU. Tpernii 3aKkoH Hpr0TOHA 111 MaTeprUalIbHBIX TOUYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tsokectu. llepBag kocMmuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Buasl Tpenus (mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHusl CKOJIBKEHUS U cuiia TpeHus mokos. Koadduiment tpenus.
Cuita conpoTUBIIEHUS MPU IBU>)KEHUU TEJA B dKUJKOCTH WUJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHNE a0COTIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaimieHusa. [liedo cuibl. YcioBust
paBHOBECHUSA TBEPIAOIO TEA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE INPUMEHEHUE: MOIIUNITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon Herotona.

N3mepenue cuil.

CnoxeHune CHlL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiepopmMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSL.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM MIO0CKOCTH.



UccnegoBanue 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT uX JAehopMariyi.

UccnenoBanne ycinoBUil paBHOBECUS TBEPIOrO TeEla, HMMEIOUIET0 OCh
BpAILICHUA.

Tema 3. 3axoHbl coOXpaneHus 6 Mexanuke

NmMnynbc MartepuaibHOM TOYKH (Te€ia), CUCTEMbl MaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPAHCHUSI HMITYJIbCa.
PeakTruBHOE IBHKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunernueckass sHeprus marepuaibHOM Toukd. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[TorenunanbHas SHEprusl. [TorenuuanbHas SHEprus YIIPYTO
nepopMupoBaHHoi  mpyxuHbl. [loTeHUManbHAsT HSHEpPrusi Teaa  BOJIU3H
MMOBEPXHOCTH 3€MIIH.

[ToTeHUManbHBIE U HENOTCHLUHAIbHBIE  CHIIBIL. CBsi3b  paboTHI
HENOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXaHUYECKOW JHEPruu CHUCTEMBI TeEll.
3aKOH COXpPAHEHUSI MEXaHUYECKON SHEPTUMU.

VYrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexoa MOTEHIIUATLHOM SHEPTUN B KWHETUYECKYIO M 0OpaTHO.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomol

N3yuenne abCOMIOTHO HEYNPYTOro yAapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHUEM MEXaHUYECKOW SHEepruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJiekyasipHasi pu3uKa ¥ TEPMOJANHAMHUKA

Tema 1. Ocroévl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBIKECHHS U
B3aUMOJICMCTBUSI YaCTUIl BellecTBa. MOJEIM CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 00BSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ITUX Mojeneil. Macca u
pa3mepsl Mosieky. KonnyectBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Lenbcus.



Monens wupaeanbHoro raza. (OCHOBHOE YpaBHEHHUE  MOJICKYJSIPHO-
KMHETHYECKOW TEOpUH HJcalbHOr0 Taza. AOCOJNIOTHAs TemIeparypa Kak Mepa
CpEIHEN KWHETHMYECKON SHEPrMU TEIJIOBOTO JBWXKEHHs dvactul raza. [llkama
temnepatyp KeneBuna. ['a30Bbie 3akoHBL. YpaBHeHHe MeHneneeBa—KiamneipoHa.
3akon JlanbToHa. M3omporiecchl B UCaIbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpencTaBIeHHE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTPONCTBA W NPAKTHUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHl, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHHME BEUIECTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OneiThl 0 JU(DPY3UH KUIKOCTEN U Ia30B.

Monenb 6pOyHOBCKOTO JABUKCHHUS.

Mogens onbita lTepHa.

OnbITHI, JIOKa3bIBAOIIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aIMOJIEUCTBHS.

Mogens, WILTIOCTPUPYIOIIas IPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAIBHOTO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

Ornpenenenne Macchl BO3AyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXTY MTapaMeTPpaMH COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocrosbl mepmoounamurku

TepMmoauHaMuueckass cucTeMa. BHYTpEeHHsAsI dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U CIOCOOBI €€ n3MeHeHusl. KonnmuecTBo TerioThl U paboTa. BHyTpeHHSss
SHEPrusi  OJHOATOMHOTO  HJEAJIbHOTO  raza.  Buuabl  Temionepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3NTydeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsatue 00 amuabaTHOM mpouecce. [lepBbli 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHue TepBOro 3akoHa TEPMOJMHAMHUKHM K H3ompoleccam. ['padudeckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMocTs Ipo1ieccoB B IPUPOJIE.

TemnoBble  mamuHbl.  [IpuHIUIBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanusi SHEPruM B TEIUIOBBIX MammHaX. KoaddummeHnT momae3Horo
nevictBus TemwoBod mammHbl. [lukn KapHo u ero kosdduimeHT mosie3HOTo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJWIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpPrUM Tella MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCUCTBHEM CXATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALINS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIEpaTyphl) Tella P TeIlonepeiaye.

OnpiT 1o aanabaTHOMYy pACIHIUPEHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepeHne yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanus eeuecmea. Dazoewvle nepexoovl

[TapooOpa3zoBanue u konaeHcanusa. Mcnapenue u kuneHue. AOCOMIOTHAs U
OTHOCHUTEJIbHASL BJIAXHOCTh Bo3Ayxa. HackimeHHBIM map. YjenapHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KATICHUSI OT 1aBJICHHUS.

Teépnoe Teno. Kpucranmnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiibl. CoBpemeHHble Matepuanbl. [liaBieHue wu
KpucTayumM3anus. Y aeibHas TerioTa rmiaasieHus. Cyonumanms.

YpaBHeHUe TEII0BOro OajnaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHS] COBPEMEHHBIX MAaTEpPHUaloOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObl U3MEpEeHUs BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MJIaBJIECHUS KPUCTAUTMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomwl

N3MepeHne OTHOCUTENIBHOM BIIaKHOCTH BO3/1yXa.

Pa3znen 4. DnekTpoAMHAMUKA
Tema 1. dnekmpocmamuka
OneKkTpu3anus Tel. OJNEeKTpUYecKuid 3apsa. JlBa BuIa SIEKTPUYECKUX
3apsAa0B. IIpOBOJHUKH, OUANEKTPUKHA W IOJYIPOBOJHUKH. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.
B3aumogeiictBue 3apsioB. 3akoH KyioHa. To4eUHBI AIEKTPUUECKUI 3apsil.
Dnekrpuyeckoe noje. Hanpsx€HHocTs anexkTpudeckoro mnosis. [puHmun



CYyHEPIIO3ULHNHN BJIEKTPUUECKUX MoJier. JIMHNM HanpsyKEHHOCTU SIJIEKTPUYECKOTO
OJISL.

Pabora cunm  anexrtpocratmueckoro  moissd. [lorenmman.  Pa3HocThb
MOTCHIMANOB. [IpOBOOHWKM W AUABIEKTPUKU B SIIEKTPOCTATUYECKOM IIOJIE.
Jwusnextpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DIeKTpoEMKOCTh MJIIOCKOT0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO KOHIEHCATopa.

TexHuyeckre yCTpoOHMCTBA M NPAKTHUYECKOE IPUMEHEHHE: HJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3alllUuTa, 3a3eMJICHUE JIJIEKTPOIPUOOPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopencTBre HANEKTPU30BAHHBIX TEIT.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMHU U TUIEKTPUUECKOU IIPOHUIAEMOCTH.

DHEpPrus 3apsHKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

M3mepenne a1eKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtit 2nekmpuueckuii mok. Toxu é paznuunsix cpeoax

ONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHMS DIIEKTPUUYECKOrO TOKA.
Ncrounuku Toka. Cuia Toka. [locToSHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEIBHOE COIPOTUBJICHUE BELIECTBA.
[TocnenoBaTenbHOE, ApAILIEITBHOE, CMEMIAHHOE COCIMHEHNE IPOBOJHUKOB.

PaGota nanextpuueckoro Toka. 3akoH Jlxoyns—Jlennma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHIKYIIIASl CHJIA U BHYTPEHHEE COMPOTUBIICHUE NCTOUYHHUKA TOKA.
3akoH Oma Ji71s1 TOJTHOM (3aMKHYTOM ) AeKTpruyeckoit nenu. Kopotkoe 3aMblkaHuE.

OJIEKTpOHHAasi  MPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpOBOIUMOCTb.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHHKH. CobOcTBeHHas 151 MIPUMECHAS MIPOBOJAUMOCTD
noJrynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHUKOBEIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTAYECKAS JUCCOLUALINS. DIEKTPOIIH3.



OneKkTpudecknii TOK B ra3zax. CaMOCTOSATENbHBIM M HECaMOCTOSITEIbHBII
pa3psa. Monuus. [Inazma.

TexHuyeckrue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHME. aMIEpMETp,
BOJITMETpP, PEOCTAaT, HMCTOYHUKH TOKA, 3JIEKTPOHAIPEBATEIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN JTHOJ,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TAIbBAHHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKa M HalPSIKEHUS.

3aBUCHUMOCTb CONPOTUBIICHUS LIWJIMHAPUYECKUX MMPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CmMemaHHOe COeTMHEHNE TPOBOTHUKOB.

[Ipsamoe wu3MepeHHe DIEKTPOIABHXKYIIEeH cwibl. KopoTkoe 3amblkaHne
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE BIEKTPOJIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

OHOCTOPOHHSISI TPOBOIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

M3ydeHne cMenaHHOIrO COEUHEHNs PE3UCTOPOB.

N3mepenne 3IeKTpOABMKYIIEH CHIIBI UCTOYHHKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGmronenue anexkTposusa.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oCylIiecTBISIETCS C
YY4ETOM COIEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMHM MaTE€MaTHKH,
OMoNoTNY, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nousimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHUWE, HAay4yHbId (aKT, Trumnoresa, (pu3nyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIE/b, U3MEPEHHE.

Mamemamuxa: pelnieHHEe CHUCTEMbl YpaBHEHMH, JIMHEHHas QyHKIMS,
napaboma, runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKINH HA OCU KOOPAUHAT, CIIOKEHHE BEKTOPOB.

Buonocus: mexaHndyeckoe IBIKEHUE B KUBOW mpupojae, AUPpQy3us, ocMoc,
TEII000MEH KMBBIX OPraHM3MOB (BH[bI TEILIONEpEaayuu, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKUE SBJIICHUS B dKUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJBIX TEN, KUJIKOCTEN U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJLIOB, JJIEKTPOJMTUYECKAS ITHCCOLIMALINS,
raJIbBaHHKA.

I'eoepaghus: BAaXXHOCTH BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABWKEHHUN C HCIIOJIB30BAHMEM MEXAHU3MOB,
y4€T TpPEHUSA B TEXHHUKE, IOAIIMIIHUKYU, WCIOJIB30BAHWE 3aKOHA COXpPaHEHMs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JPYrUE), ABUTATENb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHa, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHUCJIC HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allliTa, 3a3€MJICHUE 3JIEKTpOonpuOOpoOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpEBATEIIbHbBIC puOOPBHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KJIACC

Paznea 4. DinekTpoauHaMuUKA

Tema 3. Maznummnoe none. I1eKmpomazHUMHAA UHOYKUUS

IlocTossnHBIe  MarHuThl.  B3amMopgeincTBue  IMOCTOSHHBIX MarHuTOB.
MarnutHoe mosie. Bexktop MarHuTHOW wuWHAYKOWU. [IpuHOUN cynepno3umnuu
MarHUTHBIX MoJiek. JINHMKM MarHUTHOM WHAYKIMU. KapTuHa JMHUI MarHUTHOM
MHIYKIWAH MOJISI HOCTOSTHHBIX MarHuTOB.

MarauTHOe TmOJie MNPOBOJHMKA C TOKOM. KapThHa JNWMHUNW WHIYKIUU
MAarHWTHOTO TIOJI JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelcTBre TPOBOJHUKOB C
TOKOM.

Cuiia Amnepa, e€ Mo1yJIb U HallpaBJICHHE.

Cuna Jlopenua, €€ MOyJIb ¥ HaIllpaBJIeHUE. [[BUKEHUE 3apSKEHHON YaCTUILIbI
B OJHOPOJHOM MarHuTHOM IoJje. Pabota cunsl JlopeHma.

SIBiieHME DNEKTPOMArHUTHOW MHAYKUMH. [lOTOK BEKTOpa MAarHUTHOMU
MHOYKIUAHW. OJIEKTPOABIKYIAS CUla WHAYKUMU. 3aKOH 3JEKTPOMArHUTHOMN
nHaykuuu dapanes.

BuxpeBoe »snexkTpuueckoe Tmosie. OJIEKTPOABWKYIAs CUJIa WHAYKIUHU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NuaykTuBHOCTH. SIBIEHME CaMOMHIOYKIMH. OJIEKTPOJABMKYIIAS  CuUia
CaMOMHAYKIIWH.

DHeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckne yCTPOMCTBA W MPAKTUYECKOEC NPUMEHEHUE: TOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJIBUTATENb, YCKOPUTEIH >SJIEMEHTAPHBIX
YaCTHUIL], UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIUX MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBreHME 3JIEKTPOMArHUTHON MHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOJBHXKYIIEH CUJIbI HHAYKIIMM OT CKOPOCTU M3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBeHME CAaMOMHIYKITUY.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuwl

N3ydeHre MarHuTHOTO MO KATYIIKH C TOKOM.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHON MHAYKIIHH.

Paznen 5. KosieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaiebanus

Konebarenbnast  cucrema. CBoOoaHBIE  MEXaHWMYECKHE  KoyieOaHUs.
[Mapmonunueckue kosiebanus. Ilepuona, wacrora, ammauTyaa v (aza koyieOaHMil.
[Ipy>XMHHBIN MasTHUK. MaTeMaTUYECKUN MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu TaApMOHUYECKUX KOTeOaHUSIX.

Koneb6arenbupiii  koHTYp. CBOOOJIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJeaTbHOM KO0JIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYECKUMU W
AIEKTPOMArHUTHBIMU KoJjieOaHusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPI'UM B UJEaTbHOM KoJie0aTeIbHOM KOHTYpE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BoIHyXI€HHbIE MEXaHUYECKUE
KoJeOanus. Pezonanc. BeiHYX)IeHHBIC 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

ITepemennbiii  TOk. CHUHyCOMJANbHBI TMEpPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIUTYAHOE U JCHUCTBYIOIIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKCHMUS.

Tpanchopmarop. IIpousBoacTBO, nepeadya U MOTpeOICHUE AICKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE ANEKTpodHEpruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HU.

TexHuueckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: JJIEKTPUYECKUI
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TUHUU dJIEKTpornepeaay.

Jlemoncmpayuu

HccnenoBanune mapamMeTpoB KoOJeOATEIbHONW CHUCTEMBI (TPYKUHHBIA WA
MaTeMaTUYECKUI MasITHUK).



Habnronenue 3aTyxarmmux KojaeoaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0oOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuworpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSIKEHUS OT BPEMEHHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpH MOCIEAOBATEILHOM COEAMHEHUHM PE3UCTOpa, KATYLIKU
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JTMHUH 3JEKTPOonepeadHn.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi

HccnenoBanue 3aBUCMMOCTH TIEPHOJa MAJbIX KoJieOaHUM rpy3a HAa HUTU OT
JUTUHBI HUTH U MacChl Tpy3a.

HccnegoBanne mNEepeMEHHOr0 TOKa B LENM M3 MOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbBLE 80TTHbI

MexaHnueckue BOJHBI, yciaoBusa pacnpoctpaHeHusa. Ilepuona. CkopocTb
pacrpocTpaHeHuss U JjiMHa BoOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJIHBI.
HNuTtepdpepenius u nu@pakuus MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3IIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeJIoOMJICHUE, ToJsipu3anus, Iudpaxuus,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [I[pUMeHEHUE 3JIEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TelleBUAeHUA. Pagronokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAOIIEH Cpebl.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBU-nieup.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue uarepdepenimm u nudpakiimm MEXaHMIECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaOnronenue cBsi3uM rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH U
4acTOTOM KOJIeOaHU.



HccnenoBanue  CBOWMCTB  JJIGKTPOMArHUTHBIX — BOJIH: OTpakeHue,
npesioMJIeHUE, MoJspu3anus, Judpakius, uHTephepeHITus.

Tema 3. Onmuxka

I'eomeTpuueckass ontuka. I[IpAMOIMHENWHOE pacHpOCTPAaHEHHE CBETa B
ogHopoaHou cpeae. JIyd cBera. ToUueuHbIM HCTOYHHK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHUs cBetTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenominenue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenenbHbId yroja MOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Jucnepcus ceeta. CloxHBbIN cocTaB 6enoro ceera. L{Ber.

CobOuparomue u pacceuBaromive JMH3bl. ToHkas nuH3a. DOKycHOE
pacCTOSIHUE W ONTHYECKas cuila TOHKOW JmH3bl. [locTpoeHne m3o00paxkeHuid B
COOMPAIOIINX U pacceuBaroluX JHH3aX. DopMyna TOHKOW JIMH3bI. YBEIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKON ONITHUKHU.

BonnoBas ontuka. Wurepdepenmus cBera. KorepeHTHble HMCTOUHHKHU.
VYcnoBuss HaOMOOEHWS MAaKCUMyMOB M MHUHMMYMOB B HWHTEp(EpPEHIUOHHOU
KapTHHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpakunonHas pemérka. YclIoBUe HaOIIOIEHUS
IJIaBHBIX ~MakCUMyMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpONCTBA M MPAKTUUECKOE NPUMEHEHHE: OYKH, JIyna,
¢doroanmnapar, NPOCKUMOHHBINA amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHas
OITHKA, TU(PpaKIMOHHAS pelIETKa, MOJIIPOU]I.

Jlemoncmpayuu

[IpsAMONMHENHOE pacCIpOCTPAaHEHNE, OTPAKEHUE M MPEIIOMIICHHE CBETa.
OnTuyeckue npuOOpBHI.

[TonHOE BHYTpeHHEE OTpakeHUE. Moziellb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUM B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIny CBeTa.

Hab6mronenune nudpakmuu ceeta.

HaOmronenue nucnepcuu cBera.

[Tony4yenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue cnekTpa ¢ MOMONIbI0 JU(GPAKIUOHHON PEIIETKH.

HaOnronenue nossipuszanuu CBETA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol



N3mepenune nokasareisi npeaoMIICHHS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cHIeNNAIbHOI TEOPUH OTHOCUTEIBLHOCTH
['pannnbl  NPUMEHHMMOCTH  KJIAaCCHYECKOM  MexaHuku.  [loctymnartsl
CIEHUAIBHOW TEOPUHU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH
CBETA B BAKyyMe, IIPUHIINI OTHOCUTEJIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKpAILICHUE
JUTUHBI.
OHEPrUsi U UMITYJIbC PEIATUBUCTCKON YACTHIIBI.

CBsI3p MacChl C JHEPrUEH U UMITYJIBCOM PEIIATUBACTCKON YaCTULIbL. DHEPTU
IIOKOS.

Pasznen 7. KBantoBasi pusuka
Tema 1. Dnemenmul Kéanmo6oii ONMUKU
®otonbl. opmyna [1nanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTOWU. DHEPrus
U UMITYJIbC (POTOHA.
OtkpeiTre u uccienopanue poroddpdexra. OnbiTel A. I'. CToneroBa. 3aKOHBI

dbororddexra. Ypasuenue OitHmreitHa nis dotodddexra. «KpacHas rpanuiiay
dbotorddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE EUCTBUE CBETA.

TexHuyeckue ycTpoWcTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIEMEHT,
dboTomaTYMK, CoJTHEUHAas Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3dheKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (hoToddekra.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pesepdopna mo paccesHHIO o -4acTHIIL.
[Imanerapnas mogzenb aroma. Ilocrymarsl bopa. M3nydeHue u morjiouieHue
(GOTOHOB MpU TEpexoje aToMa C OJHOTO YpPOBHS JHEPruuM Ha Apyrou. Bumsi
cneKTpoB. CIEKTp YPOBHEW dHEPIUU aTOMa BOJAOPOIA.

BonnoBele cBoiicTBa yactul. Bonnel ae bpounsa. KopnyckynsspHO-BOITHOBOU
JTyaJiu3M.

CHOHTaHHOE U BBIHYK/IEHHOE U3TyYEHUE.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIN
aHanu3 (CIeKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.



Jlemoncmpayuu
Mopens onbita Pezepdopaa.
OnpeneneHue JJIMHBI BOJHBI JIa3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl
Habnronenue TMHEHyaToro CrexkTpa.
Tema 3. Amomnoe sa0po
DKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHus sAapa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopma  1mo  ompedeneHuro  cocTaBa
paanoakTuBHOrO wu3nydeHus. CBoiicTBa anbda-, Oera-, ramMma-U3JIy4eHUs.
BnusHue paail0aKTUBHOCTH HA KUBBIE OPraHU3MBbI.
OtkpeiTHE NpoTOHA W HelTpoHa. HyknonHas Mozpens sanpa IeiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio siapa. M30Tormsl.
Anbda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHBIA Oera-pacmnan. [amma-
M3JIydeHre. 3aKOH PaJuOaKTUBHOIO pacIaia.
DHeprus CBA3M HYKJIOHOB B sjipe. SnepHbie cuibl. Jlepekt Macchl sapa.
Snepneie peakuuu. [lenenue u cuHTE3 AIEP.
Anepnsiii peaktop. Tepmosnepubiit cunte3. [IpobiemMbl U EPCHIEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKHUE aCIIEKThI IEPHON SHEPTETHKHU.
DneMeHTapHble YacTULlbl. OTKPBITUE MO3UTPOHA.
MeTonbl HaOMIOIEHUS U PETUCTPALIUU JIEMEHTAPHBIX YaCTHLI.
@dyHIaMeHTalbHble B3auMOAEHCTBUA. EAMHCTBO PU3nyecKkoil KapTUHBI MUpA.
TexHUYeCcKHe yCTpOMCTBA U MPAKTUYECKOE NTPUMEHEHHUE: TO3UMETP, KaMepa
Buinbcona, siiepHbIit peakTop, aToMHas oomoa.
Jlemoncmpayuu
CU€TYrK MOHU3UPYIOIIMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HccnenoBanre TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH
Otamnbl pa3BuTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.
Bun 3Bé3gnoro HeOGa. Co3Be3naus, sSpKue 3BE3ABI, IUIAHETHI, UX BUINMOC
JIBHOKEHHE.

CoHeyHast cucTema.

Connne. ConHeyHass akTMBHOCTh. Mcrounuk sHeprun CoJiHIIA M 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpaJibHBIA KJlacc —
CBETHUMOCTEY». 3BE3IbI TJIABHOM IIOCIIENOBATCIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTB» JJIsl 3BE3]1 TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEe cTpoeHue



3B€31. COBpEMEHHBIE MPEACTABIEHUS O MPOUCXOXKAEHUU U 3BoMtounKd COJIHLA U
3BE31. DTanbl )KU3HU 3BE3I.

Mneunstii [lyte — Hama I'anaktuka. [lonoxxkenue m nBuwxenue CoyHLA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa60671a. Pazoeranue ranakTuk.
Teopus bonbiioro B3peiBa. PeMKkTOBOE U3TyYEHHE.

MacirabHas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMHUHU.

Yuenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHMEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONPENENICHUs MMOJ0KEHUSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/11s1 CEBEPHOro MOJyIIapus U IPKUAE 3BE3/BI.

Ha6mronenus B teneckon Jlynsl, mianer, Mieunoro [lytu.

O6o0maronee NOBTOpPeHNE

Ponp ¢u3uku M acTpOHOMHM B SKOHOMMYECKOH, TEXHOJIOTHYECKOH,
COLIMAJIbHON M 3THYECKON cepax JAesITeIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUpPA, poib (PU3UUECKON Teopun
B (OpPMHUPOBAHMM TMPEACTABICHUN O (QU3NYECKOW KapTUHE MHUpPA, MECTO
(bu3nYecKoil KapTUHBI MUpPA B OOILEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTaBJICHUH O IPUPO/IE.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3zoBoro ypoBHs B 11 kiacce ocylecTBisercs ¢
yu4€TOM COJEpKATEIbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTHKH,
Ounonoruu, XuMuH, reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvie nouwsmusi, CBI3aHHBIE C W3YYCHHEM METOJIOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, TUMOTE3a, (PU3NUecKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOICHNE, SKCIIEPUMEHT, MOJEIUPOBAHHUE, MOJIEb, U3MEPEHHE.

Mamemamuxa: peuieHWE CHCTEMbl YpPaBHEHHH, TPUTOHOMETPUUYECKUE
(GYHKIIUM: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOKJECTBO, BEKTOPHI M WX MPOEKIMU HA OCH KOOpIMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIMH, TNPU3HAKK TMOJ00US TpPEYTroJbHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TUTIOCKUX (puryp u 00bEéMa Ted.

Buonocus: »nekTpuveckue sBICHUS B JKUBOW TPUPOJE, KojeOaTeabHbIC
JBUKCHHSI B )KMBOW TIPHUPOJIC, ONITUYECKUE SIBJICHUS B )KMBOW MPHPOJIE, ACHCTBHE
pajnanyy Ha )KUBBIE OPTaHU3MBI.



Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPABIX
T€Jd, MEXaHW3Mbl O0O0pa30BaHUSl KPUCTALIMYECKONW PEIIETKH, CIEKTPaIbHBbIM
aHaJIu3.

l'eoepagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX DY/,
boToChEMKA 3eMHOM OBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonoeus: NUHUU BJIEKTpOIEpenady, TEHEpaTop IEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS 1€4Yb, pagap, PaguoONpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA amnmapar, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenune ydeOHOro mpeamera «®Pu3mka» Ha YpPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHKEHUE CICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «Du3nka» J0HKHbBI
OTpaxkaTh TOTOBHOCTb M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEN JIMYHOCTH, CHUCTEMOUN IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIACHUW, COOTBETCTBYIOIIMX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIECTBA, pPaCHIUPEHUE >KU3HEHHOTO
ONBITA U OIBITA JIESITEIBHOCTH B MPOLIECCE PeajJr3allii OCHOBHBIX HAIPaBJICHUU
BOCIIUTATEJIbHOM JAEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaskaIaHCKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIUN 00YYAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEYECKUX T'YMAaHHCTHUECKHX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYIO HEATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOIO
o0111ecTBa, y4aCTBOBAaTh B CAMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHu3aluy;

YMEHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA MHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOMN U BOJIOHTEPCKOMN AEATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYAAapCTBEHHBIM CHMBOJIAM, JTOCTHKEHUSIM
POCCHIMCKUX YIEHBIX B 00J1aCTH (DU3HKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHNS,

CIIOCOOHOCTh OIIGHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIEC B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHME JTUYHOTO BKJIa/1a B MOCTPOCHUE YCTOMYUBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;



5) Tpya0BOT0 BOCTIMTAHMS:

MHTEpEC K Pa3nuyHbiM chepaMm MNpodecCHOHANBHON NeATeIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOM, yMEHHE COBEPILATh OCO3HAHHBINA BBIOOD
Oyay1ieil mpodeccuu U peaan30BbIBATh COOCTBEHHBIE KU3HEHHBIE IIIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(U3KUKYN Ha IPOTSHKEHUH BCEU KU3HU;

6) 7K0JI0rHYecKOro BOCHUTAHMA:

C(OPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYpbl, OCO3HaHHE TIJI00AJIBHOTO
XapakTepa 3KOJOTHUYECKUX Ipo0OIieM;

IUTAHUPOBAHUE U OCYILECTBIICHUE JCHUCTBUI B OKPYIKAIOIIEH Cpezic HA OCHOBE
3HAHMS LIeJIel YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIIMpeHre OmbITa JEATEIBHOCTH JKOJIOTHYECKOW HAIIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH M0 PU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME LIEHHOCTM HAY4YHOHM JESATEIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3ydeHus: (PU3MKM  OCYHIECTBISATh  MPOEKTHYHD M HCCIIEIOBATEIBCKYIO
NEeSATEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble JJornuyeckue JaeiicTBUA:
CaMOCTOSITeNIbHO  (popMynMpoBaTh W aKTyalIM3UpOBaTh  IPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh eI NCATCIBHOCTH, 3aJ1aBaTh MApaMeTPbl U KPUTEPUU KX
JIOCTHIKCHMS;
BBISIBJISITH  3aKOHOMEPHOCTH W MNPOTHUBOPEYUS B  pacCMaTpPUBAEMbIX
(bU3NYECKUX SIBJICHUSAX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMbl ¢ YYETOM aHAIM3a UMEIOITUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
L[EJISIM, OIIEHUBATh PUCKU MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPJAVMHUPOBATh M  BBHIMOJHATH pabOTy B YCIOBUSIX  PEAbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBHSI,
pa3BUBaTh KPEaTHBHOE MBIIIJICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJICM.
Ba3oBnle nccienoBarejabcKkue AeCTBYA.
BJIAZIETh HAYYHOM TEPMHUHOJIOTUEHN, KIIFOUEBBIMU MTOHATUSIMHA U METOJIAMU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMU Y4e€OHO-HCCIEA0BATEIBCKON U MPOEKTHOM e TEIbHOCTH
B 00J1aCTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeLIEHUs 3a7ad (PU3MUECKOro COAEP)KAHUS, MPUMEHEHHUIO Pa3InYHbIX
METO/I0B IT03HAHUS;

BIAJE€Th BHUJAMU JIE€ATEIBHOCTH MO TMOJIYYEHHIO HOBOIO 3HAHHUS, €ro
UHTEPIIPETALIMY, MPEOOPA30BaHUI0 U MPUMEHEHHMIO B Pa3IUYHBIX Y4YEOHBIX
CUTYaIUsIX, B TOM YHCJIE TIPY CO3/IaHUN YUEOHBIX MMPOEKTOB B 0071acT (PU3HUKY;

BBISIBJISIT TPUYMHHO-CIICJCTBEHHBIC CBA3M M aKTyaJlH3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pELIEHUs, HAXOAUTh apryMEHTHl IS JOKa3aTebCTBA
CBOMX YTBEP KJICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3WPOBATh TIOMYYCHHBIE B XOJI€ pEIICHUS 3aJaud PEe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOM
JESITEIbBHOCTH, B TOM YHCJIE IIPU U3YYE€HUU (PUBUKH;

JaBaTh OIEHKY HOBBIM CHUTYallUsSIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;,

YMETh TMEPEHOCUTh 3HAHMA N0 (U3MKE B TMPAKTUYECKYIO O00JIaCTh
KHU3HECSITSIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, ITPEAJIaraTh OpUTHHAIbHbIE TIOXObl U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora c undgopmanmei:

BJIQ/IETh HABBIKAMU TMONTy4YeHHsS] WH(OpManun (HU3NYECKOTO COACPNKAHHS U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IOUCK, aHaJU3,
CUCTEMAaTH3allMI0 U WHTEpIpeTaluio MHGOPMAaLKU pa3IUdHbIX BUAOB U (opM
IpEICTaBICHHUS;

OLIEHUBATh JI0CTOBEPHOCTh HH(OPMAIUY;

WCIIONIb30BaTh  CpeACcTBa MH(MOPMALNMOHHBIX W  KOMMYHHUKAIMOHHBIX
TEXHOJOTHM B PEUICHMH KOIHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX
331a4 ¢ COOMIOJICHHEM TpeOOBaHUM SPrOHOMHMKH, TEXHHUKH OE€30IacCHOCTH,
THTHUEHBI, PECypCcOCOEpeKEeHHs, TMPABOBBIX MW  JITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOr0 COJEpKaHMS B Pa3NMUHBIX (opmartax c
y4€TOM HazHayeHHsI THPOPMAIIUHU U LIETICBOM ayUTOPUH, BRIOMpasi ONTUMAJIbHYIO
(dbopMy mpencTaBiIeHUS U BU3yaIu3aluu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:
OCYIIECTBIISAITh OOLIEHHME HAa YypokKax (U3UKK H BO  BHE-YpOUHOM
NEATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyalld W  CMSr4aTh
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

IOHMMAaTh M HCIIOJIb30BATh NMPEUMYIIECTBA KOMaHAHON M WHIAUBUAYAIbHON
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBUH C Y4YETOM O0OIIUX
WHTEPECOB U BO3MOYKHOCTEN Ka)KJ0ro 4jeHa KOJUIEKTHBA,;

NPpUHUMATh 1M  COBMECTHOM  JIEATE€IbHOCTH, OpPraHu30BBIBATH U
KOOPAMHHUPOBATh JAEUCTBUSA MO €€ TOCTUKEHHUIO: COCTaBIIATh IUIAH JEHCTBUIA,
pacnpeneniaTb poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4yECTBO CBOETO BKJIaJa M KaXJAOT0 YYACTHHKA KOMaHAbl B
00U pe3yabTaT Mo pa3padOTAHHBIM KPUTEPUSIM;

npearaTb HOBBIE IMPOEKThI, OLEHUBATh HJEH C I[O3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJIATh TO3UTHUBHOE CTPATETMYECKOE TOBEJACHHE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISTH TBOPUECTBO  BOOOpaKEHNE, OBITh HHUIIUATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE ACHCTBUS
Camoopranusauus:

CaMOCTOSTENIbHO OCYILIECTBIISATh MO3HABATENbHYIO AESITENBHOCTh B 00JIaCTH
GU3MKK U aCTPOHOMHHM, BBIABJISITH NPOOJEMBI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSTENIbHO COCTaBJIATh IJIaH PEIIEHUS PacYETHBIX M KaueCTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS TPAKTUYECKOM pabOThl C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimpsTh paMKd Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUYHBIX MPEANOYTCHHIA;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pelieHue;

OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYIUIIMM B 00JIacTu
(GU3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTE/IEKT:

JaBaTh OLEHKY HOBBIM CUTyalUsiIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJaJ€Th  HABBIKAMHM  IIO3HABATENbHOM  pediaekcuu KaKk  OCO3HAHUs
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX IMPOILIECCOB, HX PE3YJIbTaTOB U
OCHOBaHUIM;



MCIIOIh30BaTh MPUEMBI PeIICKCHHU ISl OTICHKU CHUTYallid, BHIOOpAa BEPHOTO
pelieHus;

YMETh OIEHWBATh PUCKH M CBOCBPEMEHHO MPHHUMAThH PEIICHHS MO0 WX
CHU)KCHHUIO;

OpUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHaldu3e pe3yJbTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ceOsl, MIOHUMAasi CBOM HEJAOCTATKH U IOCTOUHCTBA,

MPUHUMATh MOTHBBI W aApPTyYMEHTHI JPYTUX TMPH aHaIW3e pPe3yJIbTaTOB
NEeSATEeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLUIUOKH.

B mpomecce mocTikeHUsT TMYHOCTHBIX PE3YJbTaTOB OCBOCHHUS MPOTPAMMBbI
no ¢u3MKe IsI YPOBHS CpEAHEro oOIero ooOpa3oBaHus y OOyYaromuxcs
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIN UHTEIUICKT, Ipenoararo i
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIFOYAIOLIETO CIIOCOOHOCTh TOHUMATh CBOE AIMOLIMOHAIIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTUA COOCTBEHHOM SMOIIMOHAIILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMsI, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJalNTHpPOBAThCS K
HYMOIMOHAIIEHBIM U3MEHEHUSIM U MIPOSIBISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpEMJICHUE K JTOCTHXKCHHIO U U
yCcrexy, ONTHMHU3M, WHHIIMATHBHOCTH, YMEHHE MEHCTBOBATh HCXOJNS W3 CBOUX
BO3MOKHOCTEH;

SMMATHH, BKIIOYAIOIIEH CITOCOOHOCTh MOHUMATh MOIIMOHATIBHOE COCTOsTHHE
JIPYTUX, YYUTHIBaTh €ro TMpU OCYIICCTBICHUH OOINEHUS, CHOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKITFOUAIOIINX CITOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb cHOpMHUPOBAHHOCTh y O0YUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh HAa MpUMEpax pojb U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B PAKTUYECKON €SI TETbHOCTH JIHOJIE;

YUUTHIBATh TPAHUIBl TNPUMEHEHHUS] HU3YyUYEHHBIX (PU3MUECKUX MOJAENeH:
MaTepuagbHas TOUKa, MHEpLUalIbHas CUCTEMA OTCUYETA, aDCOJIIOTHO TBEPAOE TEJIO,
UJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, JKUAKOCTEH U TBEPIABIX TE€J, TOYCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeIIEHUN (PU3NUECKUX 3a/1ay;



pacrno3HaBaTh (pU3HUECKUE SABICHUS (TIPOIIECCHl) M OOBACHITH NX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHHUS BEIIECTBA U
AJEKTPOJAMHAMHUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJMHEIHOE
JBI)KCHUE, CBOOOJHOE TMajJeHUE TEJ, JBHIKEHHUE II0 OKPYXXHOCTH, HHEPIHS,
B3auMoIecTBre Ten, QG dy3us, OpOYHOBCKOE IBMKEHUE, CTPOCHHUE KHUIKOCTEH
U TBEPIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUM (OXJIAXKICHHUH ), TETIOBOE
paBHOBECHE, HWCIApPEHHUE, KOHACHCAIMS, IUIABJICHHUE, KPUCTAJUIM3alvs, KUIICHHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIINICHNUE JABJICHUS T'a3a IIPU €r0 HAarpeBaHUU B 3aKPHITOM
COCyZA€, CBS3b MEXAY MapaMeTpaMy COCTOSIHHSI Ta3a B HM30IpOLEeccax,
AIEKTPU3ALMSA TEJI, B3AUMOJCUCTBUE 3aPAJIOB;

OTIMCBHIBATh MEXAHWYECKOE JBHIKEHHE, HMCIOJB3Ys (PU3HYECKHUE BEIUUUHBI:
KOOpJIMHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, CHuJa,
MMITYJIbC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUsl, MEXaHUYECKas
paboTa, MexaHW4YecKas MOIIHOCTb;, IPH OIMCAHMH TIPABUIBHO TPaKTOBATh
(U3UYECKUI CMBICT MCIOJB3YEMBIX BEIWYHWH, WX OOO3HAYCHUS W CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUMHY C APYTUMU
BEJIMUYNHAMM;

OIUCBHIBATh M3YUYCHHBIC TEIUJIOBBIE CBOMCTBA TEJI W TEIUJIOBBIE SBJICHUS,
UCIIONB3Ys (U3WUYECKHEe BEJIMYMHBI: JIaBJICHHUE Tra3za, TeMIleparypa, CpeIHss
KUHETUYECKasi SHEPTUSI XaOTUYECKOr0 JBHXKEHHS MOJIEKYJI, CPEIHEKBaApaTUYHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsSI dHEprusi, paboTa rasa,
KOO(PPUIIMEHT TOJIE3HOTO JEHCTBUSl TEIJIOBOTO JBUTATENIsA, MPU OIMHUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYECKUH CMBICT HCIOIB3YEMBIX BEIWYHH, UX
0003HaYCHUST W CIWHUIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIHME JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKMCHIBATh U3YUYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECCKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (HU3UUECKUE BEIWYUHBI: JJICKTPUUYCCKUIN 3apsi,
AIEKTPUYECKOE TOJIE, HANPSKEHHOCTD MOJI, MOTEHIMA, PA3HOCTh MOTEHIIUAJIOB;
IpU  ONHWCAHWHM TPABWIHBHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOIb3YEMbIX
BEITMYMH, WX OOO3HAYCHHS W EAWHMIIBI, YKa3bIBaTh (HOPMYIIBI, CBSI3BIBAIOIIHE
JTAaHHYIO0 (PU3UYECKYIO BEJIUUUHY C IPYTUMHU BEJIMUYNHAMM;

aHaJM3UPOBaTh (PU3NYECKUE TPOIIECCHl U SIBICHUSI, UCTOJIb3Ys (hU3NUECKUE
3aKOHBI ¥ MPUHIUNBL: 3aKOH BceMupHoOro Tsarotenus, I, II u III 3akons HeroToHa,
3aKOH COXPAHECHUS MEXAHWYECKOM OJHEPruU, 3aKOH COXPAHCHUS HWMIIYJIbCA,
MPUHLUIT CYNEPIO3UIMHA CHUJI, NPUHUWN PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKEHUS MOJIEKYJ C
a0COJIFOTHON TemmnepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CI0BECHYIO



(GbOpMYTUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BHIPAKEHHWE W YCIOBHUS (TPaHUIIBI,
00J1acTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPUHLMUINBI JEHCTBUSL MAalllMH, TpPUOOPOB U
TEXHUYECKUX YCTPOKCTB; pazinyaTh YCJIOBHS MX O€30MacHOr0 HCIIOIb30BaHUS B
MTOBCETHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIACAOBAHUIO (PU3MYECKUX SBJICHUU U
MPOIIECCOB C HCMOJb30BAHUEM NPSAMBIX M KOCBEHHBIX HM3MEpPEHHI, NPH 3TOM
dopmynupoBath mpobiemy/3ajadyy M TUNOTE3y YYEOHOro  HKCIEPHMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO O0O0pYIOBaHHS, MPOBOAHWTH OMNBIT WU
bopMyIMpOBaTh BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYUH, MIPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO0 U3MEPEHUS U HCMOJb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKHU MOTPEITHOCTEN U3MEPEHHUI;

HCCIICIOBATh  3aBUCUMOCTH  MEXIY  (PU3MUECKMMHM  BEJIUYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUH, NPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(buKCUpOBaTh PE3yNbTATHl MOJYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEIUYUH B
BUJIE TA0JIUII U TPa(UKOB, A€JIaTh BEIBOABI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

cobJroaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBaHUM B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4YEOHO-HUCCIENOBATENLCKOW M TMPOEKTHOMN
JESATEITLHOCTH C HMCIOJIB30BAHHUEM H3MEPUTEIBHBIX YCTPOWUCTB U JTAOOPATOPHOTO
000opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJu3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMUYMUHBI U (HOPMYIIHI,
HEOOXOUMBbIEC NJisi €€ PEIIeHHs, TPOBOJUTh PACUYEThl M OIEHUBATH PEATLHOCTH
MOJIY4YE€HHOT0 3HaueHUsI (PU3UYECKON BEJIMUUHBL;

peniaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAUBATh JOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha HM3yUYECHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U
(bU3UYCECKHC SBICHNUS,

WCTIOJIB30BaTh ~ TPH  pEIICHHH  y4eOHbIX  3aJad  COBPEMCHHBIE
WH(POPMAITMOHHBIE TEXHOJOTHH ISl IOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIUN
U TpeJICTaBlIeHNUd y4eOHOM U Hay4YHO-NOMYJISIpHONH MH(OpMaIuu, MOJTyYeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTy4aeMyr0 HH(OPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apYOeKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HayKu, OOBICHEHHE TIPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOM KU3HU
JUTsl o0ecriedeHus: 6e30MacHOCTU MPU OOpalleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU



yCTPOMCTBAMH, ISl COXPAaHEHUs 3I0POBbS U COOJIOACHHUS HOPM 3KOJIOTUYECKOTO
MOBEJCHUS B OKPY XKAIOIIEH Cpesie;

paboTaTh B TpyNIE C BBHINOJHEHHEM pPa3IUYHBIX COLMATIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYIIBL, PAMOHAIBHO PACIPEACTATh OOS3aHHOCTH H
IJIAHUPOBATH JICSITEIILHOCTh B HECTAHIAPTHBIX CUTYyAIllUSX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMOM MPOOIJIEMBI.

K xonmy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh cHOPMHUPOBAHHOCTD y O0YUAIOIINXCSI YMEHUI:

JEMOHCTPUPOBAaTh Ha MPUMEpPaxX poJib U MecTo (GU3uKu B (HopMHpOBaAHHUH
COBPEMEHHOW HAy4yHON KapTHHBI MHpA, B PA3BUTHUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTHUUECKOW NEATEILHOCTH JIIOJIEH, LETOCTHOCTh U EIUHCTBO
(bu3MYECKO KapTUHBI MUDA;

VYUTHIBATh TPAHUIBI TPUMEHECHUS W3YYCHHBIX (PU3MUECKUX MOJICTCH:
TOYEYHBIA JJIEKTPUUECKUH 3apsl, JIyd CBETA, TOUEUHbI UCTOYHUK CBETA, A/ICPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO fJipa MpHU peuieHuu (U3NYEeCKUX
3aj1ay;

pacro3HaBath (GU3UYECKUE SBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aMMOJCICTBHE
MarHuTOB, JJICKTPOMAarHWTHAasE WHIYKUUS, JEUCTBHE MArHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM W JIBWDKYIIUHCS 3apsiji, dJIEKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, MPSMOJIMHEWHOE paclupoCTpaHEHUE CBETa, OTPAXEHUE, MPEIOMIICHHE,
uHTepdepeHys, Audpakuus W MONApU3ALMsS  CBETa, JAUCIEPCHs CBETa,
dboTtoanekTpudeckuii 3ghexT (hoTodr¢deKT), CBeTOBOE AaBleHNE, BOSHUKHOBEHUE
JUHENYaTOro CHeKTpa aroMa BOJOPOJia, ECTECTBEHHAass M HCKYCCTBEHHAS
Pa0aKTUBHOCTH;

OMHCHIBATh W3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUUECKHE, MArHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTb  Pa3IUYHBIX  CpeA) W
AJIEKTPOMArHUTHBIC SBJICHHS (MIPOIIECCHI), HWCIONB3YS (PU3MUECKHE BEIIUYUHBI:
AIIEKTPUYECKHUI 3apsij, CHJIa TOKa, dJEKTPUUECKOE HAMpPsLKEHUE, AJIEKTPUUYECKOe
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOABIKYIIAs Cuia, paboTa TOKa,
WHAYKIUS MarHuTHOTO TOJs, cwia Ammepa, cuina JlopeHra, WHIYKTUBHOCTH
KaTYIIKWA, DHEPTUsSl DJEKTPUYECKOTO M MArHUTHOTO TOJIeH, MEepUoja W YacToTa
KoiieOaHUN B KoJeOaTeNbHOM KOHTYpe, 3apsii M CHia TOKa B IIpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pPACCTOSHHE W
ONTHYECKasl CHUJia JIMH3bI, TIPU OMHUCAHWU TPABUIBHO TPAKTOBATH (PH3UUECKHIA
CMBICIT HCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYEHWS W CIWHHWIIBI, YKa3bIBaTh
dbopMysbl, CBS3BIBAIONIME JaHHYH (U3WYECKYI0 BEIMYMHY C JPYTUMH
BEITUYMHAMU;



ONUCHIBATh M3YYCHHBIE KBAHTOBBIC SIBJICHUSI W TPOLIECCHI, HCHOJIb3Ys
bu3nUeckue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPUO/I TOypacaia, SHEPTUsl CBSI3U
aTOMHBIX SIIEP, NPU OINMCAHUU TPABWIBHO TPAKTOBATh (PU3MUECKHN CMBICI
WCITOJIP3YEMBIX BEJIMYMH, WX OOO3HAYCHMs] W EAUMHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONIUE JIaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU BEIMYWHAMH,
BBIYHCIIATH 3HaUeHHE (PU3NYECKON BEIMUHHBI;

aHAIM3UPOBaTh (U3MUYECKUE MPOLECCHl U SBJICHMS, UCIOIb3YS (HU3UUECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U MapaJIEIbHOTO
COCMHEHUSI TMPOBOJHUKOB, 3aKOH Jlkoyns—J/IeHla, 3aKOH >3JIEKTPOMAarHUTHON
WHYKINH, 3aKOH MPSMOJUHEHMHOTO pacrpoCTpaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHIITEHHA A1 PoTodddexra,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAaHEHUs MacCOBOr0 4HMCIIa, OCTyJaThl bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpy 3TOM pa3indyaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE W YCIOBUS (TpaHUIlbl, 0OO0JIacTH)
MPUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, cujibl AMniepa u cuibl JlopeHia;

CTPOUTh W ONHCHIBATh HM300paKEHUE, CO3AABAEMOE IUIOCKUM 3EPKaJIOM,
TOHKOM JIMH30M;

BBIMIOJIHATh AKCIEPUMEHTHI IO UCCICAOBAHUIO (PU3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI: NPU 3TOM
dbopmyupoBaTh MpoOieMy/3amady €W TUIOTE3y YYeOHOro OSKCIEPHMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO0 OOOpYyIOBaHUS, MPOBOJIUTH OMBIT U
dbopMyIHpOBaTh BEIBOJIHI,

OCYILIECTBIISTh MPSIMbIE U KOCBEHHBIC U3MEPEHUSI PUBHUECKUX BEITUYUH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS U HMCIOJIb30BATh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEMIHOCTEN U3MEPEHHU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIMYMH C  HMCIOJIH30BaHUEM
OpSIMBIX M3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (DHKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUJIC TAOJIHI] U
rpaduKoB, 1eIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBAHNUS,

coOmro/1aTh MpaBmiia 6€30MacHOT0 TpyJa MPU MPOBEICHUU HCCIICIOBAHUN B
paMKax yd4eOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIIENOBATEILCKOW W TMPOCKTHOM
JEATEIBHOCTH C UCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacuéTHhIE 3a7a4dl C SBHO 3aJlaHHOW (PU3WYECKON MOJECIBIO,
UCIOJNTB3Ysl (PM3UYECKUE 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a9n



BbIOUpATh (PU3UYECKYIO MOJEINb, BBIICIATh (PU3UUECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMbIE JUJIsl €€ pelIeHUs, NMPOBOJUTh PacuéThl M OLICHUBATh PEaJIbHOCTh
HOJIy4YEHHOTr'0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelaTh KaueCTBEHHBIE 33Jaui: BBICTPAUBATD JIOTUYECKU HEPOTUBOPEUUBYIO
LENOYKY PacCyk JECHUW C OMOpPOH Ha M3YyUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHUS;

UCIIONIb30BaTh  MPU  pEIIeHWH  yuyeOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U NPEACTABJICHUS YYEOHON M HAY4YHO-TIOMYJIApHOM MH(OpMAalLMU, MOJYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIN3UPOBATh NOIydaeMyto HH(pOpMALINIO;

OOBSICHATh TPHUHIMIIBI JCHCTBUS MAaIlluH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUA UX 0€30MaCHOTO MCIOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUUCKHUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIl;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMA TO (U3MKE B MOBCETHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpHU OOpAILEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJICHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUA B OKPYKAIOUIEH Cpee;

paboTaTh B TpyNIe C BBIIOJHEHUEM paA3JIMYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBAaTh pabOTy TPYIIBL, PAIMOHATBHO pPACTIPEAENATh OOS3aHHOCTH W
IUTAHUPOBATh JEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIHsX, aJleKBaTHO OIICHHWBATH
BKJIaJ] K&KJIOTO U3 YYAaCTHUKOB I'PYMIbI B pEIICHUE pPacCMaTpUBAaeMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
DJIEeKTPOHHbIE
HaunmenoBanmue
Ne (uudpossbie)
pa3iesioB U TeM
n/n KoJinyecTBo 4acoB  oOpa3oBaTe/ibHbIE
NPOrpaMmblI
pecypcsl
Bcero
padoThI
Pazgen 1. DU3UKA U METO/JAbl HAYYHOI'O TIO3HAHUSA
1.1 ®u3uKa 1 METOIbI HAYYHOTO ITO3HAHUSA 2
Wtoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 5
2.2 JlnHamuka 7
2.3 3aKOHBI COXPAaHEHUS B MEXAHUKE 6 1
Hroro o pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUIECKOH 9
' TEOpUH
3.2 OCHOBBI TEpPMOIMHAMUKH 10 1

KoHnTtpoJbHbie

IIpakTHYeckue
padoThI

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbubnmoreka [JOK
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

3.3 Al"pel"aTHBIe cocTosHUS BemiecTBa. Pa3oBnie

IIEPEXObI
Hroro no pazgeny

Paznea 4. 3JIEKTPOJAUHAMUKA
4.1 DneKTpocTaThKa

4.2 ITocTostHHBIN dneKTpUYeCKnu TOK. Toku B
' pa3IM4YHBIX Cpelax

Hroro no pazgeny
PeszepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

24

10

12

22

Bbu6moreka [JOK
https://m.edsoo.ru/7f41bf72

Bbubmorexa [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72



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

11 KIIACC

HaumeHnoBaHue pa3ae/ioB U TeM
NPOrpaMMmbl

Ne i/

Pazgen 1. 9JIEKTPOJUHAMMUKA
MarsuTtHoe noJjie. IJIEeKTpOMarHuTHAs
WHIYKIIHS

11

Hroro no pazgeny

Pazgen 2. KOJIEBAHUS 1 BOJIHBI

hdeXaHquCKﬂellSHCKTPOMaFHHTHLm

2.1
KOJIeOaHus
99 MexaHndecKre U 3JICKTPOMarHUTHEBIS
' BOJIHBI
2.3 Onruka

Hroro no pazgeny

KoanuecTBo 4acoB

Bcero
padoThI

11 1

11

10

24

Pazznea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI crieNMAIbHON TEOPUHU

OTHOCHUTCJIIBHOCTHU
Hroro no pazgeny

Paznea 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEeHTHI KBAHTOBOW OIITHKA

4.2 CrpoeHue atoma

4 1

KoHnTpoJbHbie

IIpakTHYeckue

padoThI

DJIEeKTPOHHbBIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bubmorexa [JOK
https://m.edsoo.ru/7f41c97c

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6nunorexa [JOK



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

4.3 ATOMHOE S]1pO 5

Hroro no pazueny 15
Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3ZUKHU

5.1 DeMEeHTHl aCTPOHOMUH U aCTPO(YU3UKH 7

Uroro no pazneny 7

Pazgen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06matoniee MoBTOpEeHNE 4
Hroro no pazgeny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

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

bubmnorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoteka [IOK
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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

®duzuka — Hayka o MPUPOJIE.
Hayunsie MeTob1 MO3HAHUS
OKpY’KaroIlero Mupa

Pois 1 MecTO Qu3MKH B
(bopMHPOBaHUN COBPEMEHHOMN
Hay4YHOH KapTUHBI MHpa, B
MIPaKTUYECKON AESITETbHOCTH JII0IeH
MexaHnnueckoe IBUKEHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
neuxenus. [lepemenienne, CKopocTs,
YCKOpEHUe

PaBHOMEpHOE IpsIMOJIMHEWHOE
JBUKECHHE

PaBHOyCKOpEHHOE TPAMONIMHEITHOE
JBUKECHHE

CBobosHOe najieHue. Y CKopeHue
CBOOOIHOTO MaJeHUs
KpuBonuneliHoe IBUKEHUE.

JIBr>keHME MaTepUaIbHOM TOUKH 10
OKPY>KHOCTH

[Tpuniun otHOCUTENBHOCTH [ anuiies.

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

8.09

8.09

15.09

15.09

22.09

22.09

29.09

29.09

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c3508

bubmmorexa [JOK
https://m.edsoo.ru/ff0c3620

but6mmorexa [IOK
https://m.edsoo.ru/ff0c372e

but6mmorexa [IOK
https://m.edsoo.ru/ff0c39cc

bu6nunorexa [JOK
https://m.edsoo.ru/ffOc3ada

bu6nunorexa [JOK


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

10

11

12

13

14

15

16

17

NHeprnanpHbIe CUCTEMBI OTCUETA.
[Tepssiii 3akoH HetoTOoHA

Macca tena. Cuna. [Ipuniun
CyHepno3uLuu cui. Bropoii 3akoH
HeroTona 111 MaTepHaIbHON TOUYKHU

Tperuii 3akon HerotoHa jist
MaTepuaIbHBIX TOUYCK

3aKoH BCCMHPHOI'O TAT'OTCHUS. Cuia
TAXKCCTH. HepBasI KOCMHYCCKaAa
CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koadduuument tpenusi.
Cua conpOoTHBIICHUS TIPH TBUKCHUT
TeJa B )KUAKOCTH HITH Ta3e

[ToctynarenbHOE U BpalaTeIbHOE
JBIKEHUE a0COIIOTHO TBEPIOTO TEa.
MowmeHT cunbl. I1nedo cuibl. YcinoBus
paBHOBECHS TBEPIOTO Teja

NMnynsc maTepualbHOM TOUKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
HMnynbce cuiibl. 3aKOH COXpaHEHHUS
nMIrynbca. PeakTuBHOE qBUKEHUE
PaboTa 1 MOIITHOCTH CHIIBI.
Kunernueckast sHEprus MarepuaabHON
ToukH. Teopema 00 U3MEHEHUU
KUHETUYECKOW YHEPTUU

[TorenmanpHas SHeprus.

6.10

6.10

13.10

13.10

20.10

20.10

27.10

27.10

10.11

https://m.edsoo.ru/ff0c3be8

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c3be8

Bbubmmorexa [JOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3el18

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c3f76

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c4502

Bbub6mmoreka [JOK


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

18

19

20

21

22

23

24

[ToTenuumanpHas 3HEPrUs yrpyro
ne(OpMUPOBAHHOM MPYKUHBI.
[ToTenuuanpHas Heprus Tesa BOIU3U
ITOBEPXHOCTH 3EMIIU

[ToTennuanbHble U HETOTEHIIUATLHBIE
cuiibl. CBs3b pabOTHI
HEMOTEHUUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOM IHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPIUu

JlaboparopHas pabora
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
H3MEHEHHEM MeXaHMYeCKOU OHCPIrun
TeJa Ha MIPUMEepEe PACTSHKSHUS
PE3UHOBOI'O XKITyTa»

KonTponbnas padora no reme
«Kunemaruka. JIuHaMuka. 3aKOHbI
COXpaHEHUs B MEXAHUKE)

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Auddysus

XapakTtep JBUKEHUA U
B3aUMOJECUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, XKUIAKOCTEH
U TBEPIBIX TENI

Macca monekyn. Konuuectso
BemiecTBa. [loctossHHas ABoraapo

TennoBoe paBHoBecue. Temmneparypa
u e€ n3mepenue. [llkana remneparyp

10.11

17.11

17.11

2411

24.11

1.12

1.12

https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c4b74

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



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

25

26

27

28

29

30

31

32

33

34

Lenbcus

WUneanpusiii raz B MKT. OcHoBHOE
ypaBaenne MKT

AGcomtoTHas TeMIieparypa Kak Mepa
CpEeIHEW KUHETUYECKON SJHEPrUuun
JBH>)KEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Kianeipona

3akoH JlanpToHa. ['a30BbIE 3aKOHBI
JlaboparopHast pabora
«HccnenoBanne 3aBUCUMOCTH MEXITY

mapamMeTpaMu COCTOSHUA
Pa3pCIKCHHOI'O ra3da»

I/I30HpOHCCCH B UACAJIbHOM ra3€ u ux
Fpa(l)I/ILIeCKOG MNpEaACTaBJICHUC

BnyTtpenHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
crniocoObl e€ n3mMeHenus. Konnyectso
TEII0ThI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UAECAILHOTO
rasa

Buasl Tenonepenaun

VY nenpHas TEII0EMKOCTD BEIIECTBA.
KonnyecTBo TEIIOTHI pH
Teruonepenave. AnuabaTHBIN MPOIECC
[TepBbIii 3aKOH TEPMOJAMHAMHUKH U €T0
MPUMEHEHHE K U30IPOoIIeccaM

HeoGpaTumocTs mporeccoB B

8.12

8.12

15.12

15.12

22.12

22.12

29.12

29.12

12.01

12.01

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

but6mmorexa [IOK
https://m.edsoo.ru/ff0c5¢c36

but6mmorexa [IOK
https://m.edsoo.ru/ff0c5¢c36

bubmuorexa [JOK
https://m.edsoo.ru/ffOc5efc

bu6nunorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

35

36

37

38

39

40

41

42

43

44

45

npupoze. Bropoii 3akoH
TEPMOJIUHAMUKU

[Tpunmun geiicteus u KI1J[ remioBoii
MAIIUHEI

uxn Kapuo u ero KIIJI

DKOJIOTHYECKUE MPOOIIEMBI
TETIOIHEPTETHKH

Oo6o06maromuit ypok «MonekynspHast
¢u3uka. OCHOBBI TEPMOAMHAMUKI

KonrponsHas padora mo reme
«MomnekynspHas puznuka. OCHOBBI
TEPMOAUHAMUKU»

[TapooGpazoBanue U KOHACHCAITHSI.
Hcnapenue u kunenue

AOGCoIt0THAs M OTHOCHUTENbHAS
BJIAKHOCTh BO3/1yxa. HachleHHbIN
nap

Tsépnoe teno. Kpucrammueckue u
amopdHbIe TerIa. AHU3OTPOIIHUS
CBOWCTB KpHUCTAJIOB. JKuakue

KpucTaJlibl. COBpCMeHHBIe MaTCpHraJIbl

[InaBnenune n KpUCTATUIU3ALIMS.
VY enpHas TEOTAa IJIABJICHHUS.
Cybnumarus

ypaBHeHI/IC TEIIOBOro OajaHca

DJIeKTpu3anus Teil. DICKTPUUECKUI
3apsan. JIBa BUaa dJIEKTPUYECKUX

19.01

19.01

26.01

26.01

2.02

2.02

9.02

9.02

16.02

16.02

1.03

https://m.edsoo.ru/ff0c6230

but6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bubnnorexa [JOK
https://m.edsoo.ru/ff0c6938

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6a50

bubmmorexa [JOK
https://m.edsoo.ru/ff0c63b6

but6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

bubmorexa [JOK
https://m.edsoo.ru/ff0c65f0

but6mmorexa [IOK
https://m.edsoo.ru/ff0c6708

but6mmorexa [IOK
https://m.edsoo.ru/ff0c6820

bub6mmoreka [{OK
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
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50

51

52

53

54

3apsiI0B
[TpoBOTHUKY, TUIICKTPUKHU

MOJIYITPOBOJIHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsaa

B3aumopeiictBue 3aps10B. 3aKOH
Kynona. To4euHsblil 2JIeKTpUUYECKUI
3apsn

Hanps:k€HHOCTB 3JIEKTPHUYECKOTO
nosist. [IpuHnun cynepno3uuuu
3JIEKTPUYECKUX MoJe. JInnnn
HaANPsHKEHHOCTH

Pabora cuit 3JIeKTpOCTaTUYECKOTO
noid. Ilorennman. PasHocTs
MOTEHI[UATIOB

[IpoBOHUKY U TUATIEKTPUKH B
3JIEKTPOCTATUYECKOM II0JIE.
JuanexkTpudeckas MpOHULIAEMOCTh

OnextpoémkocTs. Konnencarop

DIIEKTPOEMKOCTH TIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsyKEHHOTO
KOHJIEHCAaTopa

JlabopaTtopHas pabota "U3mepeHue
ANEKTPOEMKOCTH KOHJeHcaTopa"
[IpuHIIMIT AEACTBUS U IPUMEHEHHE
KOH/JIEHCATOPOB, KOIMPOBAIBHOTO

amrmapara, CTpyiHHOTO pUHTEpa.
DreKTpocTaTHUECKas 3aluTa.

1.03

15.03

15.03

22.03

22.03

29.03

29.03

5.04

5.04

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c6bcc

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c6ced

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6df2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0



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
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58

59

60

61

3azemiIeHHE IEKTPONPHOOPOB

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsixenue.
Comporusnenune. 3akon Oma st
y4dacTKa [enu

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTMHEHHE
MpoBOAHUKOB. JIaboparopHas pabota
«M3yueHne CMENIaHHOTO COCTMHEHHUS
PE3UCTOPOBY

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH Jlxoyna-Jlenna

3axon OMa J171s1 TOJTHOM (3aMKHYTOH )
anekTpudeckoit nemnu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJIC ucrouHuka Toka u
€ro BHYTPCHHETO COTIPOTHBIICHUS

DNEeKTpOHHAsk IPOBOJUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCHMOCTD
COHpOTI/IBJ'IeHI/IH METAJIJIOB OT
TemnepaTypbl. CBEpXIIPOBOIUMOCTh

DNeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX TYYKOB

[TomynpoBOIHUKHU, WX COOCTBEHHas U
IIpUMecHas MpoBOAUMOCTb. CBoMCTBa
p—n-nepexoxa. [lonynpoBogHUKOBEIE
PUOOPHI

0.5

0.5

19.04

19.04

26.04

26.04

17.05

17.05

24.05

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

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

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7ae0

bu6nunorexa [JOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

62

63

64

65

66

67

68

DJIEKTPUYECKUI TOK B pacTBOpaX U
pacruiaBax 3JIeKTPOIUTOB.
DNEKTPONIUTUYECKAs TUCCOLIUALINS.
DIIEKTPOJIN3

DNEeKTPpUYECKHUM TOK B razax.
CamocTosTenbHBbIN U

HECaMOCTOSTEIbLHBIN paspAana. Monnus.

IIna3zma

DnexTpuueckue npudopsl U
YCTPOICTBA U UX MPAKTHIECKOE
npuMmenenue. [IpaBuna TeXHUKU
0€e30MacHOCTH

Oo6o06maromuii ypox
«DQNEeKTPOIMHAMUKAY
KonTponbHas pabota no reme
«Inekrpocraruka. [locTossHHBIN
aneKTpudeckuil Tok. Toku B
Pa3IMYHBIX Cpeax»

PesepsHblil ypok. KonTponbHas
pabota o teme "DieKTpoAUHaMUKa"

PesepBHbIit ypok. O600maronuii ypok
no temam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

24.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae

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

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

but6mmorexa [IOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Ne
n/n

Tema ypoka

ITocTossHHBIE MATHUTEI M X
B3anMoecTBHe. MaruuTHOE 1oJIe.
BekTop MarauTHO# uHaAyKuuu. Jlunuun
MarHUTHOM UHIYKLIUH

MarHuTHO€ 1oJie MPOBOIHUKA C
TokoM. OnBIT DpcTena.
B3aumoieiicTBre IPOBOJHUKOB C
TOKOM

JlaGopatopHas pabora «3yueHue
MarHUTHOT'O MOJIS KaTYIIKU ¢ TOKOMY

JleficTBMe MarHUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.
JlaGopaTtopHast pabota «VccrnenoBanue
JIEUCTBHUS MOCTOSTHHOTO MarHUTa Ha
paMKy C TOKOMY

JleficTBHEe MAarHUTHOT'O HOJISA Ha
JBHXKYIIYIOCS 3apSDKEHHYIO YaCTHLLY.
Cwuua Jlopennia. Pa6ora cumsr Jlopeniia

OnekTpoMarHuTHas uHaAyKuus. [Totok
BEKTOpa MarHuTHOM nHAyKuu. IJ1C
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu dapanes

KoanuecTBo yacoB

Bcero

KoHnTpoJbHbie
padoThI

Jlara
IIpakTHYeckue
U3y4YeHUs
padoThI
1
1

DJIEeKTPOHHBIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9778

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9acO

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c9df4



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

10

11

12

13

14

JlaboparopHnas padora «ccnenoBanue
SIBJICHUS 3JICKTPOMarHuTHOM

1703 010%°900207 0%

NuaykTuBHOCTSH. SIBIEHUE
camouHaykiuu. IJIC caMOMHAYKIIWH.
DHeprusi MarHUTHOT'O MOJIs KaTYIIKU €
TOKOM. DJIEKTPOMArHUTHOE I0JIe

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: MTOCTOSIHHBIE MAarHUTHI,
ANEKTPOMATHUTBI, SJIEKTPOIBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAaPHBIX YaCTHII,
WHIYKIUOHHAs [1€Yb

O6o06maromuit ypok «MarauTHoe
moJie. DIIEKTPOMATrHUTHAS] HHTYKITHSI

KonTponbhas pabota mno teme
«Mar"uTHoe 1oJI€e.
DNIeKTpOMAarHuTHask UHIYKIIHSI

CB0OOIHbIE MEXaHUUECKHE
KosneOaHus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIECOaHMIA.
[IpeBpatenue sHeprun

JlaGopartophas pabota «ccnenoBanue
3aBUCUMOCTH TIEPHO/Ia MAJTBIX
KOJIeOaHWH Tpy3a Ha HUTH OT JITTHHBI
HUTH U MacChl Tpy3a»

Koneb6arenbupiii kKoHTYp. CBOOOIHBIC

3JIEKTPOMArHUTHbIE KOeOaHus B
U7eabHOM KOJe0aTeIbHOM KOHTYpE.

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bubmmoreka [{IOK
https://m.edsoo.ru/ff0caf06

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



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

15

16

17

18

19

20

21

Anamorus MCKAY MCXaHUYCCKUMHU U
QJICKTPOMAaroiuTHbIMH KOJIEOaHHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHSI YHEPTUHU B UACATHHOM
K0JIeOATeIbHOM KOHTYpE

[TpencraBieHre 0 3aTyXarOIIUX
KoJieOaHusX. BbIHYXIeHHbIE
MexaHuueckue kKojiebanus. Pesonanc.
BI)IHY)KIICHHI)IG :-)JIGKTpOMaFHI/ITHI)Ie
KOJIEOAHUS

IlepemennsbIit TOK. CHHYCOU1abHBII
MIEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOIIEE 3HAYECHHUE CHIIBI TOKA U
HaIPsHKEHUS

Tpancdopmarop. [IpousBoactso,
nepegaya u norpediaeHue
ANEKTPUYECKON JHEPTUU

YCTpOoUCTBO U MPAKTUUECKOE
MIPUMEHEHHNE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, TUHUI
3JeKTponepeay

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE AIEKTPOIHEPIHH.
Kynberypa ucnonb3oBanus
3JIEKTPOIHEPTUU B MOBCEAHEBHOM
JKHU3HU

Mexanuueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuoa. Ckopoctb

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

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

bubnuorexa [JOK
https://m.edsoo.ru/ffOcbd34

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

bubnunoreka [JOK
https://m.edsoo.ru/ff0ccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

22

23

24

25

26

27

28

29

30

31

pacrpoCTpaHEHUS U JJIMHA BOJIHBI.
ITonepeuHblie ¥ MPOAOIBHBIE BOJHBI

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTB
3ByKa. Beicora Tona. TemOp 3Byka

DNEeKTPOMarHUTHbBIE BOJIHBI, X
cBoiicTBa U ckopocTh. [llkana
AJIIEKTPOMATrHUTHBIX BOJIH

[TpuHIUTIBI paTHOCBS3U U
TCIICBUACHUS. Pa3BI/ITI/Ie CpeILCTB
cBa3u. Paguonokanusa

KonTponsHas padora «Konebanus u
BOJTHBD

[IpsimonrHENHOE pacIpOCTpaHEHUE
CBETa B OTHOPOIHOM cpene. Toyeunsii
UCTOYHMK cBeTa. JIyd cBeTa

OtpakeHue cBeTa. 3aKOHBI OTPAKECHHUS
cgeta. [locTtpoenue n3obpaxkeHuii B
IUIOCKOM 3€epKajie

[Ipenomnenue ceera. [lonHoe
BHYTpEHHee oTpaxkenue. [IpenenbHbiit
YTOJI ITOJIHOTO BHYTPEHHETO
OTpaXKEeHUS

JlaGopaTtopHas pabota «M3mepeHune
MOKa3aTelisl MPEJIOMIICHUS CTEKIIa

JIunzsl. [TocTpoenue n3odpaxkeHuil B
muH3e. DopMysa TOHKOU JIMH3BIL.
YBenuueHne JIMH3bI

JlabopaTtopHast pabota «lccnenoBanue

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

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

bubnuorexa [JOK
https://m.edsoo.ru/ffOcc6f8

bubmmoreka [IOK
https://m.edsoo.ru/ff0cd350

bubmmoreka [IOK
https://m.edsoo.ru/ffOcd4e0

but6mmorexa [IOK
https://m.edsoo.ru/ffOcd7f6

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

but6mmorexa [IOK
https://m.edsoo.ru/ffOcddle



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
https://m.edsoo.ru/ff0cdd1e

32

33

34

35

36

37

38

39

40

41

CBOMCTB M300paKEHUH B TMH3AX)

Hucnepcus cBeta. CliokKHBINA COCTaB
6enoro ceera. L{ger. JlaboparopHas
pabota «Habmronenue nucriepcuu
CBETa»

WnTepdepenmus ceera. Judpakuus
cBera. JludpakunoHHas peméTka

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue NpuOOpPbI U yCTPONWCTBA U
yCIIOBUS UX O€3011aCHOTO IPUMEHEHUS

FpaHI/IIIBI MIPUMCHUMOCTHU
KJ1aCCUYECKON MEXaHHUKH. HOCTy.]'IaTH
CHenuaJIbHOM TCOpHUHN
OTHOCHUTCIIBHOCTHU

OTHOCUTENBHOCTh OHOBPEMEHHOCTH.
3amesieHre BpEeMEHH U COKpaIlleHne
JUTHHET

SHCPFI/IH " UMITYJIBC peHHTHBHCTCKOﬁ
JacCTUIbI. CBsI3b MacChl C BHCpTHCﬁ n
HUMITYJIbCOM. 3Hepr1/15{ ITOKOsA

KonTtponbHas padora «Onrtuka.
OCHOBBI CIEIIMATIBHON TEOPUHU
OTHOCHUTEIIBHOCTH

®oronsl. opmyna [Inanka. Sneprus
U UMIYJIbC POTOHA

OTKpbITHE U UCCIIEIOBAHUE
dororddekra. OmbiTer A. T'.

bu6mmorexa [IOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcf02e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcfa42

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf6f0

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcfel6

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcffc4



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
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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46

47

48

49

50

CroneroBa

3akonsl pororddexra. YpaBHeHUE
OitHmreitHa 11 potodrddexra.
«KpacHas rpanuna» pororddekra

Hasnenue ceera. OnwiTh [1. H.
JleOeneBa. XuMUYECKOE JIefiCTBUE
cBera

TexHu4eckue ycTpoucTBa M
MPAKTUIECKOE TIPUMEHEHUE!
¢doTorteMeHT, POTOIaATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]

Pemenue 3a1a4 mo Teme «DJIEMEHTBI
KBAHTOBOM OIITHKH)

Mozaens atoma TomcoHa. OnBITEI
Pesepdopaa mo paccesHUIO 0-4aCTHII.
ILnanerapHas MoJienb aToMa

[Tocrynarter bopa

N3nydenue u nornouieHne (OTOHOB
IIPY [IEPEXOJI€ aTOMA C OJHOTO YPOBHS
SHEPIuM Ha Apyrou. Buasl cnekTpos

BonHoBEIe cBOMCTBa yacTull. BoiaHsI
ne bpoins. KopnyckynsipHo-BoIHOBOM
nyanu3Mm. CIIOHTaHHOE 1
BBIHYKJICHHOE U3JTy4YE€HHE

OTkpeITHE PaAMOAKTUBHOCTH. OTBITHI
Pesepdopna no onpeneneHuro cocraa
paziroOaKTUBHOTO U3JIYy4YCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0302

bubmuoreka [JOK
https://m.edsoo.ru/ff0d091a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d0afa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

o1

52

53

54

55

56

57

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bnusaaue
PaANOAKTUBHOCTH Ha JKUBbBIC
OpraHU3MBI

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacna.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usiydenue

OHeprus CBA3U HYKJIOHOB B sijIpe.
Snepusie peakiuu. SnepHblid peakTop.
[Tpo6GieMbl, IePCIEKTUBBIL,
9KOJIOTHYECKUE aCTIEeKThI SIEPHOI
SHEPreTUKU

DneMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo 1kl HaOMIOICHUS U
pPErucTpalyy 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cron «PyHaameHTanbHbIe
B3aUMOJIeUCTBUS. ENUHCTBO
bu3HYECKON KapTUHBI MUPa»

Bup 38é3mHoro HeOa. Co3Be3nus,
SApKUE 3BE3/bI, INIAHETHI, UX BUIUMOE
nemkenne. ConHeyHas cHCcTeMa

Comnre. ColtHEUHAsT aKTHBHOCTD.
Hcrounnk sHeprun ConHua v 3BE3]1

3BE31bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [T1aBHOU
nocJe0BaTelbHOCTU. BHyTpeHHEee
cTpoeHue 3B€311. COBpeMEHHbIE
IPEJICTaBIECHUS O POUCXOKICHUM U

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

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

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



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

58

59

60

61

62

63

64

65

sposrorru CoJIHIIA U 3BE3]

Muneunsbiii [1yte — Hama ["aakTuka.
[Tonoxenue u aBmxenue ConHila B
INanakTuke. I'anaktuku. YEpHbIe ABIPHI
B si/Ipax rajJaKkTUK

Bcenennas. Pa3beranue rajgakTUK.
Teopus boisbioro B3pbiBa.
PenukroBoe uznydenue.
MeraranakTuka

Hepemennsie mpobieMbl aCTpPOHOMHH

Kontposnbnas pabora «1eMeHTHI
ACTPOHOMHH U aCTPOPHUIUKI»

O6o6maromuii ypok. Ponb ¢pusuku u
aCTPOHOMHUHU B IKOHOMHUUYECKOMH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ATHYECKOH cepax esTeTbHOCTH
YeIoBeKa

O6o06matomuii ypok. Poms 1 mecto
(bU3HUKYN U ACTPOHOMHHU B COBPEMEHHOI
HAyYHOU KapTHUHE MHpa

O6o06matomuii ypok. Pois
¢du3uveckoil Teopun B GOpMUPOBAHUU
npeCcTaBiIeHu o0 GU3NIECKOit
KapTHHE MUpa
e (OOoOmaromumii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPa B

001IeM psay COBPEMEHHBIX
CCTCCTBCHHO-HAYYHbIX



MPEJICTaBICHUI O IPUPOE

Pe3epBHbIil ypok. MarHuTHoe mnosJe.

06 DNeKTpOMarHuTHAS] WHIYKIIHS
PesepBubliii ypok. Ontrka. OCHOBBI
67 CIEIHAIbHOIN Teopun
OTHOCUTEJILHOCTH
Pesepnniit ypok. KBantoBas ¢usuka.
68 DneMeHThl aCTPOHOMUU U

acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

Y4eOHO-MeTONNYECKUI KOMILIEKT, UCTIOIb3YEMbIH JIJIsl peanu3auu pabodeil mporpaMMsl:

1. ®wusuka. Paboune nporpammel. [Ipeamernas nuHus yaeOnukoB cepun "Kiaccnueckuit kypc". 10-11 knaccel: yue6. mocobue s o0reoOpa3oBar.
opraHuzanuii: 6a3oBeiii u yriyos. yposau / A.B. [llaranuna. — M.: [Ipocsemenune, 2018.

2. ®wuswuka. 10 knacc: y4e0. A 001ieoOpa3oBar. OpraHu3aliil ¢ MPUIL. Ha 3JCKTPOH. HocuTele: 6a30BbIit ypoBens / I'.51. Mskuiues, b.b. ByxoBiies,
H.H. Corckuit; mon pen. H.A. IlapdentseBoii. — M.: [Ipocsemenue, 2014.

3. ®wuswmka. 11 knacc: y4e0. A o01eoOpa3oBar. opraHu3aliiii ¢ Mpuil. Ha 3JCKTPOH. HocuTee: 0a30oBbii ypoBeHs / I'.51. Mskuiues, b.b. ByxoBiies,
B.M. Yapyrun; nox pea. H.A. [lapdpentneBoii. — M.: [Ipocsemienue, 2014.

4. Coopnuk 3ama4 mo ¢usuke. 10-11 kmaccel: mocodue i ydamumxcs oOnieo0pa3oBar. y4pekJIeHUN: 0a30BbId U NPOQUIbHBINA ypoBHU [
H.A. ITapdentbeBa. — M.: IIpocBemenue, 2010.

5. ®wusuka. "KOHCTpYKTOP" CaMOCTOSITENBHBIX M KOHTPOJbHBIX paboT. 10-11 kmaccel: mocoOue s yuuTenei oOuieoOpazoBar. yupexiaeHuin /
C.M. Augpromeukut, A.C. Cnyxaeckuil. — M.: [Ipocsemienue, 2010.

6. ®wusuka. [loypounsie pazpadboTku. 10 kimacc: mocodue s odmeodpaszosar. opranusanuii / F0.A. Caypos. — M.: [Ipocsenienue, 2015.

7. ®usuka. [Toypounsie pa3pabotku. 10 kmace: mocobue st 00I1eo0pa3oBaT. opranusamuii: 6a3oBbiii 1 yrnyos. yposau / FO.A. Caypos. — M.:
[Tpoceemenue, 2017.

Jlntepatypa:

1. ®enepanbhslii 3aKoH 0T 29.12.2012 Ne 273-D3 "O6 obpa3zoBanuu B Poccuiickoit @enepanun’.

2. ®I'OC COO (YTBepxkaeH npukazoM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit deneparuu ot 17 mast 2012 r. Ne 413).

3. Owuswmka. 3agaunuk. 10-11 ki.: mocodue amst obueodpasosar. yupexaenuii / A.I1. PeiMkeBry. — M.: [Ipoda, 2015.

4. Coopnuk 3ama4 o ¢usmke: 10-11 knacest / O.U. I'pomiieBa. — M.: U3narensctBo "Dx3amen", 2015.

5. Temarndeckue KOHTPOIbHBIC H CAMOCTOSATENbHBIEC paboThl o pusuke. 10 kiace / O.1. I'pomueBa. — M.: U3narensctBo "Dx3amen", 2012.
6. TemaTrueckue KOHTPOJbHBIE M CAMOCTOSATENIbHBIE pa0boThI 0 pu3uke. 11 kimacc / O.U. I'pomiieBa. — M.: U3narensctBo "Dx3amen”, 2012,
7. KagecTBeHHbIe 3a1auu 10 (hu3uke B cpeaneii mkone. [Tocooue ans yuureneii / M.E. Tynpunnckuii. — M.: [IpocBemenue, 1972.

TexHunyeckune cpeactea O6y‘-IEHMFl N HarnAagHble nocobwms:

TCO (xommbroTep, MyTbTUMEAUUHBINA POEKTOP, IKPaH)
Tabmus! (7x1 — 11ki)

KoMmiiekT 37eKTpOHHBIX TOCOOHi 1o Kypcy GU3UKU
Habop yueOHo-1103HaBaTeIbHON JIUTEPATYpPhI
JupakTnyeckui maTepuan

agrwbdE



6. OO6opynoBanue It MPOBEACHUS 1a00OPATOPHBIX PadboOT
7. OGopynoBaHue AJs IPOBEACHHUS IEMOHCTPAIMOHHOTO YKCIIEPUMEHTA
8. CnpaBOYHUKHU M SHIUKIIONEANH 1O (PU3UKE U aCTPOHOMHUU

3/IEKTPOHHbIE OEPA3OBATEJ/1IbHbIE UHTEPHET-PECYPCbI:

1. EauHan konnekumsa unedposbix 06pasoBaTes/ibHbIX pecypcoB

http://school-collection.edu.ru/catalog/pupil/?subject=30

2.  OTtkpblTaa pusmka

http://www.physics.ru/courses/op25part2/design/index.htm

3. Tlaseta «1 ceHTABpPsA»: maTepuansl No Gpusmnke

http://1september.ru/

4. ®ectnanb negarornyecknx naein « OTKPbITbIA YPOK»

http://festival.1september.ru/

5. ®usuka.ru

http://www.fizika.ru

6. KM-wkona

http://www.km-school.ru/

7.  DNEKTPOHHbIN y4ebHUK

http://www.physbook.ru/



http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.physics.ru/courses/op25part2/design/index.htm
http://1september.ru/
http://festival.1september.ru/
http://www.fizika.ru/
http://www.km-school.ru/
http://www.physbook.ru/

8. Camasn bonbluas 3/1eKTPOHHan 6ubanoTeKa PyHeTa. MOUCK KHUT U XKypHaIoB

http://bookfi.org/

9. KomnbtoTepHan yyebHas cpeaa «MHTep @KTUBHAA GU3MKa»


http://bookfi.org/
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