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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YpOBHS Ha YpPOBHE CPEIHEro O0OIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUN M TPEOOBAHMM K pe3ysbTaram
OCBOEHHUSI OCHOBHOM 00pa30oBaTEeNbHON Mporpammsbl, mpeacTaBieHHbXx B OI'OC
COO, a Ttakxke c¢ y4€toM eaepaibHOH pabouell MporpaMMbl BOCHUTAHUS U
KOHIIETIIUM TIpenojiaBanus yuyeOHoro mpeamera «Duszuka» B o0pa3oBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi denepanud, pEATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copepxanne mporpamMmbl MO (PU3UKE HaMpaBieHO Ha (opmHupoBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 xmaccoB mpu
oOyueHuu ux (u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOTO
noaxona. I[lporpamma no ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANpPEeIMETHBIM pPEe3yJbTaTaM
OOy4eHHMs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTb peANTM3alUU MEXIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHBIMU TmpeaMeramu. B Hei
OIPENENSAIOTCS OCHOBHBIE LIETM M3y4YeHUs (PU3UKH Ha YPOBHE CPEAHETO OOILEro
o0Opa3oBaHMUsl, MJIAHUPYEMBbIE PE3YyJIbTaThl OCBOCHMS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

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, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueit u acrpoHomued. Vcmonb3oBaHME W AKTUBHOE
npuMeHeHue (QU3MYEeCKUX 3HAHMM  OmpeAesser XapakTep 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 oOydarouuxcs, B (OpPMHUpPOBAHUE YMEHHI NPUMEHSThH
HAy4YHbIA METOJI MO3HAHUS NP BHITIOJHEHUU UMHU YU4E€OHBIX UCCIIEIOBAHUM.

B ocHoBy kypca ¢usmku s YpOBHSI CpEIHEro o0OIero ooOpa3oBaHUs
NOJIOXKEH pAX WACH, KOTOpPbIE MOXHO pAacCMaTpuBaTh KAaK NPHUHLMIBI €ro
MOCTPOEHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCeX pa3fesioB (PU3MKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3UKH
o0OBeaUHEH BOKPYr (Qu3Mueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanumzamus IpeanoaraeT HCIOJIb30BaHHE
TYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAYKW, OCMBICICHUE CBSI3U Pa3BUTUS
bu3ukn ¢ pa3BUTHEM OOIIEeCTBa, a Takke C  MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMHU U KOJIOTHYCCKUMU TIPOOIeMaMHu.

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

Hoes »sxonocuzayuu peamusyeTcsi TOCPEICTBOM BBEIICHUS JJIEMEHTOB
COJlep KaHMs, TOCBSIIEHHBIX OSKOJOTUYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIOTIONB30BAHMS M SKOJIOTHYECKON 0€30MacHOCTH.

CrepHEBBIMU dJIEMEHTAMU Kypca (PU3MKM Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue Teopuu (HOopMHUpOBaHHUE MPENCTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKOU TeOpUu, poiu GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUIsI OINHUCAHWS ECTECTBEHHO-HAYYHBIX SIBICHHA W
MIPOIIECCOB).

CuCTeMHO-JIesITeIbHOCTHBIN TIOAXO0/ B Kypce (DM3UKH peamu3yeTcsi MpexIie
BCET0 3a CYET OpraHU3ANMH AKCIICPUMCEHTAIBLHON JEATEIHHOCTH OOYYAFOIIMXCS.
Hns 6azoBoro ypoBHsS Kypca (U3UKHM — OTO MCIHOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB W JTAOOpAaTOPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIWHEHBI B OONIUN CIMUCOK YUYEHUYECKHUX
MpaKTUYeCKux paboT. BrijeneHne B yka3aHHOM TepedHe TabopaTOpHBIX padoT,
MPOBOJUMBIX JUISI KOHTPOJII M OICHKH, OCYIICCTBISETCA YYaCTHUKAMH
o0pa3oBaTeILHOIO TMpollecca MCXOMsl M3 OCOOEHHOCTEW TIUIAHUPOBAHUS W
ocHameHuss kaOuHera ¢usmku. Ilpm d>ToM  oOecrieunBacTCs  OBJIAJICHHUE
OOyYarOIIMMHUCSI YMEHUSIMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEN (DM3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MIPEIIOKCHHBIX THITOTES.

Bonbimoe BHUMaHWE yACISICTCS PEIICHHIO PAcYETHBIX M KadyeCTBEHHBIX
3amad. [Ipu aToM juIst pacyE€THRIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33a/1adél C SIBHO
3aJIaHHON (PU3UYECKON MOJIETIBIO, TIO3BOJISIONINE MPUMEHSITh N3yYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, TaKk U WHTETPUPYS 3HAHHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OoOBsICHEHHE TMpOTEeKaHusi (U3MYECKUX SIBJICHHM M MPOILIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOyrolue BbIOOpa (QU3WYECKONM MOJEIM Il CHUTyallud IPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TtpeboBanuamu DI'OC COO x MarepuasbHO-
TEXHUYECKOMY OOEeCIHeueHnI0 y4yeOHOro mporecca 0a30BBI ypOBEHb Kypca
(bU3MKK Ha ypOBHE CpeTHEro o01ero o0pa3oBaHusl JOHKEH U3ydaThbCsl B YCIOBUSIX
MpeAMETHOro KaOuHeTa (M3UKM WIM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOrO HHKiIa. B kabuHere (QU3MKH MOIKHO OBITH
HE0OXoMMoOe J1abopaTOpHOE O0OOpYAOBaHUE JJIS BBIIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPaKTHUECKUX padoT U JEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JIeMOHCTpallMOHHOE  000pyJOoBaHUE (QOPMHUPYETCSI B COOTBETCTBUU €
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEeUYMBAEeT IOCTAHOBKY
NEPEYUCIICHHBIX B TMpOrpaMMe MO (PHU3UKE KIIOUEBBIX JAEMOHCTpPALUN IS
UCCIICIOBAaHMUSI ~M3YYaeMbIX  SBJICHHMMA W  MPOLECCOB, OMIHUPUYECKUX |
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHI.

JIaGoparopHoe 00OpyAOBaHHE Il YUYEHHYECKUX NPAKTHUUECKUX padboT
dopMupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOECIEYMBAETCS B pacuére
OJJHOTO KOMIUIEKTa Ha JBYX OOydarommxcsi. TeMaTH4ecKue KOMILIEKThI
7a00paTopHOTO O000PY/IOBaHUSL JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpuUil.

OCHOBHBIMU LEJISIMUA U3y4YeHUs (PU3UKH B 00I1IEM 00pa30BaHUM SIBISIOTCS:

e (opMupOBaHHE HHTEpeca M CTPEMJICHUS OOYyYaroIMXCsi K HAYyYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTYalIbHBIX U TBOPYECKUX
CITIOCOOHOCTEI;

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

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara H3YYCHHs
OCHOB CTPOCHHMSI MaTepH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

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

e (opMupoBaHHE MPEACTABICHUN O pOiaM (PU3MKU Ui Pa3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH.

JlocTkeHHe ATHX Iele 00ecreunBaeTCsl pelieHrneM CISAYIONINX 3a1ad B

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



e TMpHOOpEeTEeHHWE  CHUCTEMBl  3HaHUK 00  o0mux  (U3HUECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTIOYAs MEXaHUKY,
MOJICKYJIIPHYIO  (PU3MKY, SJIEKTPOJAMHAMHUKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opMupoBaHue yMEHMII TNPUMEHATH TEOPETUYECKHE 3HAHUS JJIA
OOBsICHEHUS (PU3NYECKUX SBICHUW B TMPUPOJE U s TPUHATHS
MPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CMOCOOOB pEIICHUS Ppa3IUYHBIX 3aJad C SBHO 3aJaHHOMN
bu3nueckoil MOAENblo, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE
co3faHue (pU3NIecKord MOJEIH, aJleKBaTHON yCIOBUSAM 3aa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB W TPHUHITUIIOB JCHUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M MPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHajiu3a W WHTEpHpeTanud HUHpopMaIuu,
OTIpEIETICHUS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yIbTaTa;

e CO3JaHME YCIIOBUH I Pa3BUTUA YMEHHUI MPOEKTHO-MCCIEI0BATENbCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusyuenune ¢usuku (6a30BbIi YpOBEHb) HAa YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBojautcsa 170 gacos: B 10 kimacce — 68 yacoB (3 yaca B HEJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMMe 10 (U3HKE TMEpedYeHb Ja0OpaTOPHBIX H
NPAKTHUECKUX padoT SBISIETCS PEKOMEHOBAaHHBIM, YYHTENb JeJaeT BbIOOp
mpoBeneHusl J1abopaTopHBIX pPabOT M OMBITOB € YYETOM HMHAMBUAYAJIBHBIX
0COOEHHOCTEM 00YyUaIOIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOTO TIO3HAHMS

®usuka — Hayka O npupoze. HaydHnele MeTOAbl MO3HAHUS OKPYXKAOIIETO
mupa. Ponp dSkcrepuMeHTa M TEOpMHM B NPOLECCE ITO3HAHUSA IIPUPOJBI.
DKCIIEpUMEHT B (pU3HKeE.

MonenupoBanue ¢(u3NYECKUX SBICHUM M mpoueccoB. HaydHble rumoressl.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

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

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEILHOCTh MEXaHMYECKOTO JIBHXKCHUSI.
Cucrema orcué€ra. Tpaekropus.

[Tepemenienue, CKOpPOCTh (CpeOHSSI CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MAaTEpUAIbHOW TOYKH, MX MPOCKIHUH HAa OCH CHUCTEMbI KOOPAMUHAT.
CrnoxeHue nepemMenieHnii U CII0KEHUE CKOPOCTEH.

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

CBobosHOE TazieHre. Y CKOpeHHe CBOOOTHOTO T1aICHHUS.

KpuBonmuuennoe  nBuxeHue. JIBMXKEHHME  MATEPUAIBbHOW  TOYKM 10
OKPYKHOCTHU C MOCTOSHHOU T10 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIUHEHNHAS
ckopocTh. [leprnon u yacrora oOparenus. [LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre YyCTpONCTBA © MPAKTHUYECKOE NPUMEHEHHE: CIHAOMETP,
JBH>)KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIEpeaadH.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALMS KHHEMATUYECKUX XapaKTePUCTHUK
JIBYKCHUS.

[IpeobpazoBanue ABUAKEHUN ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3pekKEHHOM ITPOCTPAHCTRBE.

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



N3mepenue yckopeHus cBOOOAHOTO MaICHUS.

Hanpagnenue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii axcnepumenm, nabopamopmsie pabomsi

N3ydenne HEPAaBHOMEPHOTO ABHIKECHHS C LIEJIbIO OMPEIEIICHHS] MTHOBEHHOM
CKOPOCTH.

HUccnegoBanne COOTHOLICHUST MEXIY IyTAMHU, IMPOWICHHBIMHA TEIOM 3a
MIOCIICIOBATENBHBIC PABHBIE NPOMEXKYTKHM BpPEMEHH IMPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydenne nBUxKEHUS IapuKa B BA3KOU KUJIKOCTH.

N3ydenne ABM>XEHUS Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. lunamuxa

[Ipyammn  otHocuTensHOCTM  [ammnes. IlepBeid  3akoH  HproToHa.
HNHepunaibHbIe CHCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUI. MaTEpUAIIbHON TOUKHU. Tperniil 3aKkoH HbroTOHA U1l MatepuanbHbIX TOYEK.

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

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

Tpenue. Buapl Tpenus (mokos, CkoiabxeHust, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus: CKOJbKEHUS U cuiia TpeHus nokos. Koadduruent tpenus.
Cuita conpoTUBIIEHUS MPU IBU>)KEHUU TEJA B dKUJKOCTH WUJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE JBMYKEHNE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaumieHus. [lmedo cuinbl.  YcnoBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: MOIIINITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuu.

CpaBHeHHE Macc B3aMMOJACHCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cuit.

CrioxeHune CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CHII TPEHUS MOKOSI, KAUYEHHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Nzyuenne aBmkeHHs OpycKa MO HAKJIOHHOM MIIOCKOCTH.



Uccnenoanne 3aBUCUMOCTH CUJI YNPYTOCTH, BO3ZHUKAIOUIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT uX JAehopMariyi.

UccnenoBanne ycimoBUl paBHOBECUS TBEPIOrO Tela, HMMEIOIIET0 OCh
Bpall[CHUS.

Tema 3. 3axoHbl cOXpaHneHUusn 6 Mexanuke

Nmnynbee MartepuaiibHOM TOYKHM (T€sia), CUCTEMbl MaTEpPUAIbHBIX TOYEK.

NMiynbC cuiibl 1 U3MEHEHHE HMITYJbCa Tella. 3aKOH COXPAaHEHHs HMITYJIbCa.
PeakTuBHOE BHKEHUE.

Pa6Gora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckass sHepruss MaTepHalibHOM Touku. Teopema 00 HM3MEHEHUU
KUHETUYECKOU YHEPTUU.

[TorenunanbHas SHEprusl. [TorennmanbHas SHEprus YIpyTO
nepopMmupoBanHoil  mpyxuHbl. [loTeHnManbHast dSHeprusi Teda  BOJIW3H
MOBEPXHOCTHU 3€MJIH.

[loreHunanbHple M HENOTEHUHWAIBHBIE  CHIIBL CBsi3b  paboOTHI
HENOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXaHUYECKOW JIHEPruu CHUCTEMBI Tl
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMIYJIbCA.

PeakTnBHOE NBH>KEHHE.

[Tepexo NOTEHIIMATILHOM YHEPTUN B KWHETUYECKYIO U 00OpaTHO.

Vyenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yuenne abCOMIOTHO HEYNPYTOro yAapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

Uccnenosanue cBsizu padOThI CUIIbI C U3MEHEHUEM MEXaHWYECKOW HHEPruu
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MoJiekyasipHas Gpu3uKa ¥ TepMOAUHAMUKA
Tema 1. Ocnoebt MoeKYAAPHO-KUHEMUYECKOU mMeopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBWKCHHUS W
B3aUMOJICMCTBUSI YaCTHULl BelecTBa. MoJenu CTpOEHUsS Ta30B, KXKUIAKOCTEU U
TBEPIBIX TE U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojeeil. Macca u
pa3mepsl Mosieky. KonnyectBo BemectBa. [locTostHHas ABoraapo.

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



Mopens  upeampHOro rasa. OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETHYECKOW TEOpUHU HJcalbHOro Taza. AOCOJNIOTHAs TemIeparypa Kak Mepa
CpEIHEN KWHETHMYECKON SHEPrMU TEIJIOBOTO JBWXKEHHs dvactul raza. [llkama
temnepatyp KeneBuna. ['a30Bbie 3akoHBI. YpaBHeHHE MeHneneeBa—KiamneipoHa.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. [ 'paduueckoe mpencTaBICHHE H3O0MPOIIECCOB: M30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTpOICTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE IUCKPETHOE CTPOCHHME BEUIECTBa, (oTorpapuu
MOJIEKYJ OPraHUYECKUX COCTNHEHUMN.

OnbITel 110 1P PY3UN KUAKOCTEN U ra30B.

Monens OpOyHOBCKOTO JTBUKECHHUSL.

Mogens onbita llTepHa.

OnbITHI, JOKa3bIBAIOIINE CYILLIECTBOBAHME MEXMOJIEKYIISIPHOTO
B3aIMOJIEUCTBHS.

Mopens, HIUTFOCTpUPYIOIIas MPUPOLY AABICHHUS I'a3a HA CTEHKU COCYIa.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHHE COCTOSIHMSL MJICAIBHOIO Tasa,
U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomuvl

Onpenenenne Macchl BO3AyXa B KJIIACCHOM KOMHATE€ HA OCHOBE HW3MEPEHHU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3ayXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKy TApaMEeTPaMU COCTOSIHUS Pa3pesKeHHOIO
rasa.

Tema 2. Ochosvl mepmoounamurku

TepMoauHaMuueckass cucteMa. BHYTpeHHsIsE 3HEprus TepMOAMHAMHYECKON
CUCTEMBI U cIOCOObI €€ u3mMeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  HWJACAJIBHOIO  raza. Buasl  Temionepeaaydu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIy4CHHE. Y AENIbHASI TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIIOTH NpH TETUIONEpEaaye.

[lonsitue 006 agmabarHoM mnpouecce. IlepBbIil 3aKOH TEPMOJIMHAMUKHU.
[IpumMeHeHne mepBOro 3akOHAa TEPMOJMHAMHMKM K H3omponeccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh IpoO1ieccoB B IPUPOJIE.

TemnoBble  mMammHbl.  [IpuHOUNBI ~ AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanust SHEpruM B TEIUIOBBIX MammHaX. KoadduimeHnt mnoiae3Horo
nercTBus TemioBoi MamuHbl. [lukn KapHo u ero kosdduimeHT mosie3Horo
NEHCTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

3meHeHne BHYTpEHHEH SHEpPruM Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOKK U3 OYTBUIKM TMOJ JACHCTBHEM CKAaTOTO BO3AyXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEPTUM (TeMIepaTyphl) Tella IpHU TeIIonepeaaye.

OnpiT 1o aanabaTHOMYy pacCHIMPEHUI0 BO3AyXa (ONBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomuvl

N3Mmepenne yaenbHOM TEII0EMKOCTH.

Tema 3. Acpezammnvie cocmoanus eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue U KoHjeHcalus. Vcnapenue u kumneHue. AOCOTIOTHAS U
OTHOCUTEJbHAS BIIAXXHOCTh BO3ayXa. HacelieHHBIM nap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT 1aBJICHHUS.

TBépnoe Teno. Kpucramnmuyeckue u amopdubsie Terna. AHU30TPOIHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble MaTepuanibl. [LnaBieHue wu
KpUcTayuM3anus. Y aeibHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHuUE TEII0BOTO OajiaHca.

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

Jlemoncmpayuu

CBoiiCTBA HACBHILLIEHHBIX MAPOB.

Kunenue npu noHW>KEHHOM JTaBJICHUMU.

CriocoObl u3MepeHus BIAXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIeHUS KPUCTAJUTMUYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaioB.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomwl

N3Mepenre OTHOCUTENIBHOM BIIAXKHOCTH BO3AYXaA.

Pa3znen 4. DnekTpoAMHAMUKA
Tema 1. Inekmpocmamuka
OnekTpu3anus Tel. OJJEKTpUuYecKud 3apsa. JlBa Buaa 3IEKTPUYECKUX
3apsAnoB. IIpOBOJHUKH, OUANEKTPUKA W MOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3aumogeiictBue 3apsinoB. 3akoH KynoHa. To4yeuHbIi 31EKTPUUECKUI 3apsil.
Dnektpuyeckoe nojie. Hanpsx€HHocTh anekTpudeckoro noss. [puHiun



CYyNEPIO3ULHAN DJICKTPUUECKUX ToJiel. JIMHUM HanpspKEHHOCTH AIIEKTPUUYECKOTO
OJISL.

Pabora cunm  anexrtpocratmueckoro  moisis.  [lotenmman.  Pa3HocTh
MOTCHIMANOB. [IpOBOOHUKM W AUBIEKTPUKU B JJIEKTPOCTATUYECKOM IIOJIE.
Jwusnextpruyeckasi MPOHULIAEMOCTb.

OnexktpoémkocTh. KoHaeHcaTop. DIeKTpoEMKOCTh MIIOCKOr0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO KOHIEHCATopa.

TexHuyeckre yCTpoOHMCTBA M NPAKTHUYECKOE IPUMEHEHHE: HIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3alllUuTa, 3a3eMJICHUE JIJIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAIN IEUCTBUSA JIEKTPOMETPA.

B3auMoelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

IIpOBOIHUKM B 3JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

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

DHeprus 3apsHKEHHOT0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomuwl

N3mepenune 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtii 21exmpuueckuii mok. Toku 6 paznuunvix cpeoax

OJEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUUYECKOTO TOKAa.
Ncrounuku Toka. Cuia Toka. [locToSHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 yyacTKa LETH.

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

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

DIIEKTPOJABIIKYIIIASl CHJIA U BHYTPEHHEE COMPOTUBIICHUE NCTOYHHUKA TOKA.
3akoH Oma Ji71s1 TOJTHOM (3aMKHYTOM ) AeKTpruyeckoi enu. Kopotkoe 3aMblKaHuUE.

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

DJIEKTPUYECKHI TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MMYUYKOB.

[TomynpoBOIHHKH. CobOcTBeHHas 151 MIPUMECHAS MIPOBOJAUMOCTD
noJrynnpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHIKOBEIE TIPUOOPHI.

ONEeKTPUYECKU TOK B  pacTBopax M  paciuiaBax  3JIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIU3.



OnekTpudeckuii TOK B razax. CamMoCTOATENbHBIM W HECAMOCTOSITEIbHBIN
pa3psa. Monuus. [Inazma.

TexHuyeckrue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHME. amIepMeTp,
BOJITMETpP, pPEOCTaT, HMCTOYHUKH TOKA, 3JIEKTPOHAIPEBATEIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN O/,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TAIbBAHHUKA.

Jlemoncmpayuu

N3mepeHne cruitbl TOKa U HAIIPSKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUS LIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CmemaHHOE COeTMHEHNE ITPOBOTHUKOB.

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

3aBUCUMOCTB COIPOTHUBIICHHS METAJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB IIEKTPOIIUTOB.

NckpoBoit pa3psaa 1 IpOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, rabopamopHuvle pabomuwl

N3ydeHune cMemaHHOro COEAMHEHNS PE3UCTOPOB.

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

HaOnronenue anexrposusza.

MexknpeaMeTHbIe CBI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kjacce ocyliecTBisSeTcs ¢
YY4ETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMHM MaTE€MaTHKH,
OMoNoTNY, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemuvie nousimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUA: SIBJICHUWE, HAay4YHbId (aKT, TUrnoresa, (pu3nyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: penieHHE CUCTEMbl YpaBHEHHWM, JHMHEWHas (QYHKIMS,
napaboma, runepbosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKINN HA OCU KOOPAUHAT, CIIOKEHHE BEKTOPOB.

Buonocus: mexaHndyeckoe IBIKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEII000OMEH >KMBBIX OPraHU3MOB (BHU[bI TEILIONEpPEAayuH, 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, DJJICKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHUYECKAss IUCCOLAALMNS,
raJIbBaHHKA.

l'eocpaghus: BNaXXHOCTH BO3/TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABW)KEHUN C HCIIOJIB30BAHMEM MEXAHU3MOB,
y4€T TpPEHUSA B TEXHHUKE, IOAIIMIIHUKHU, WCIOJIB30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JPYrue), ABUTATE]b BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHa, OBITOBOM XOJOIMUIbHHUK, KOHIUIIMOHED, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHUCJIE HAHOMATEpPUAIOB, W
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3€MJIEHUE 3JIEKTPOIpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC IpuOOpHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Maznummnoe none. INeKmpomMazHUMHAA UHOYKYUA

IlocTossnHBIe  MarHuThl.  B3aumMopgencTBue  IOCTOSIHHBIX MarHuTOB.
MarnutHoe mnosie. Bexktop marHuTHOW wuWHAYKUWU. [IpuHoun cynepno3umnuu
MarHUTHBIX MoJiek. JIMHMKW MarHuTHOM WHAYKIUU. KapTuHa JMHUN MarHUTHOU
MHIYKIWAH MOJISI HOCTOSTHHBIX MarHuTOB.

MarauTHOoe TmOJie MNPOBOJHMKA C TOKOM. KapThHa JAMHUN WHIYKIUU
MAarHWTHOTO TIOJIA JJIMHHOTO TMPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Opcreaa. BzanmoaelicTBre MpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHE.

Cuna Jlopenua, €€ MOyJIb U HallpaBJICHUE. [[BUKEHHUE 3apsKEHHON YaCTULIbI
B OJJHOPOJHOM MarHuTHOM IoJje. PaGota cunbl Jloperma.

SIBieHue 3NEeKTpOMarHUTHOW MHAYKUWH. [IOTOK BekTOpa MarHUTHOU
MHOYKIUAHW. OJIEKTPOABIKYIAS CWla HWHAYKUMU. 3aKOH BJIEKTPOMArHUTHOMN
nHaykuuu dapanes.

BuxpeBoe »siektpuueckoe Imose. OJEKTPOABUKYINAS CHUJIa WHAYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJHOM MAarHUTHOM ITOJIE.

[Ipasuno Jlenua.

NuaykTuBHOCTH. SIBIEHME CaMOMHIOYKIMH. OJIEKTPOABMKYIIAS  CUia
CaMOMHAYKIIWH.

DHeprusi MarHuTHOTO TIOJIS1 KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHudeckne yCTPOMCTBA W MPAKTHYECKOE NPUMEHEHHE: IOCTOSHHBIE
MArHUThl, SJEKTPOMATHUTBI, AJIEKTPOJBUIATENb, YCKOPUTEIH SIEMEHTAPHBIX
YaCTHUIL], UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOIO MyYKa MArHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O TTOJIA.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlericTBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3JIEKTPOMAarHUTHOW WHIYKLUU.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABIKYIIEH CUIIBI UHIYKIMM OT CKOPOCTH HM3MEHEHUs
MarHUTHOT'O MOTOKA.

SIBneHue caMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

W3yueHne MarHuTHOTO MOJISl KaTYIIKH C TOKOM.

HccenenoBanue 1elCTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

Pa3znen 5. Kore6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHuUmHble Ko1e0anus

Konebarenbnast  cucrema. CBoOomHbIE  MEXaHUYECKHME  KOjeOaHMs.
[Mapmonunueckue kosiebanus. Ilepuona, yvacrora, amrmautyaa v ¢asza KojeOaHUH.
[Ipy>XMHHBIN MasTHUK. MaTeMaTUYECKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu TaApMOHUYECKUX KOTeOaHUSIX.

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

[IpeacraBnenue o 3aTyxaromux KoieOaHUAX. BbIHYK/IEHHbIE MEXaHUYECKUE
KoJeOanus. Pezonanc. BeiHyX)IeHHBIC 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

ITepemennbiii  Tok. CHHyCOMJANbHBIA MEPEMEHHBIM TOK. MOUIHOCTH
MEPEMEHHOTO TOKAa. AMIUIUTYAHOE U JCHUCTBYIOIIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKCHMUS.

Tpanchopmarop. IlpousBoacTBO, mepeaadya U MOTPeOTICHUE AIEKTPUUECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HU.

TexHuueckre yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHUE: JJIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU dJIEKTpornepeaay.

Jlemoncmpayuu

HccnenoBanune mapamMeTpoB KoOJeOATEIbHONW CHUCTEMBI (TPYKUHHBIA WA
MaTeMaTUYECKUI MasITHUK).



Hab6nronenue 3aTyxaromux KoeOaHuu.

HccnenoBanne CBOMCTB BBIHYXKICHHBIX KOJI€OaHUH.

Ha6nronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuworpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPsKEHUS OT BPEMEHU) J1JIs
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpH MOCIEAOBATEILHOM COEAMHEHUH PE3UCTOpa, KaTyLIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mopeinb TMHUH 3JEKTPONepeaadH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

WccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJIEOAHUW Tpy3a Ha HUTH OT
JUTUHBI HUTH U MacChl Tpy3a.

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

Tema 2. Mexanuueckue u 31eKmMpoOMaAzZHUNHblE 60THbL

Mexannueckue BOJHBI, yciaoBusa pacnpoctpaHeHusa. Ilepuon. CkopocTh
pacrpocTpaHeHuss U JjiMHa BoOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJIHBI.
HNuTtepdpepenius u nu@pakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIYYEHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anektpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MpeJIOMJICHUE, ToJsipu3anus, Tudpaxuus,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [I[pUMeHEHUEe 3IEeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHLMIBI paIuOCBSI3U U TelleBUAeHUA. Pagnonokamusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE MNPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JIUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBU-nieup.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromeecs Teno kak UICTOYHUK 3BYKa.

HabGnronenue otpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue natepdepenninu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOnronenue cBs3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION U
4acTOTOM KOJIeOaHU.



HccnenoBanue  CBOWCTB — JJIEKTPOMArHUTHBIX  BOJIH: OTpakEHHUE,
npesioMJIeHUE, Nojspu3anus, Judpakuus, uHTephepeHITus.

Tema 3. Onmuxka

I'eomeTpuueckass ontuka. IIpsAMOIMHENHOE paclpoCTpaHEHHE CBETa B
ogHOopoaHOU cpene. JIyu cBera. TouedHbI HCTOYHUK CBETA.

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

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHUSI CBETa. AOGCOJIIOTHBIN MMOKA3aTENb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. lIpenenbHbId yrojl MOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcust ceeta. ClnoxHbIN cocTaB 6enoro ceta. L{Ber.

CobOuparouie u paccewBarolive JIMH3bl. ToHKas JuH3a. DOKycHOe
pacCTOsIHME W ONTHYECKas cuila TOHKOW JH3bL. [locTpoeHune u3oOpaxkeHuid B
COOMPAOIINX U pacceuBarOIUX JHUH3aX. DopMysia TOHKON JIMH3BI. YBEJIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITHKHU.

BonnoBas ontuka. Wurepdepeniusi cBera. KorepeHTHbIE HMCTOUHHKHU.
VYcnoBuss HaOMOOEHWSA MAaKCUMyMOB M MHUHMMYMOB B HHTep(EpPEHIMOHHOU
KapTHHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. [QudpakuronHas pemérka. YclIoBUe HAOIIOIEHUS
IJIaBHBIX ~MakCUMyMOB TIpH  MaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTPONCTBa M MNPAKTUUYECKOE NPUMEHEHHUE: OYKH, JyIa,
¢doroanmnapar, NPOCKUMOHHBIA ammapar, MHKPOCKOI, TEJIECKON, BOJOKOHHas
OITHKA, TU(PpaKIMOHHAS pelIETKa, MOJIIPOU]I.

Jlemoncmpayuu

[IpsAMONMHENHOE pacpOCTPAaHEHHUE, OTPAKEHUE M TNPEIOMIICHHE CBETa.
OnTuyeckue npuOOpBHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Mozieslb CBETOBOAA.

UccnenoBanue cBONCTB M300paKeHUN B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronerune natepdepeHIIny CBETA.

Hab6nronenue nudpakimm ceera.

Habmronenue nucnepcuu cBera.

[Tony4yeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOUIbI0 JUGPAKIUOHHON PEIIETKY.

Ha6nronenue nonsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, rabopamopmwvie pabomol



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI crienAIbHON TEOPUHM OTHOCUTEIBLHOCTH
['pannnbpl  NPUMEHHMMOCTH  KJIacCHYeCKoW — MexaHuku.  [loctynartsl
CIEHUAIBHOW TEOPUHU OTHOCUTEIIBHOCTA: WHBAPUAHTHOCTb MOAYJS CKOPOCTH
CBETA B BAKyyMe, IIPUHIINI OTHOCUTEJIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKpAILICHUE
JUTUHBI.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKONU YACTHULIBIL.

CBsI3p MacChl C JHEPTUEH U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIBL. DHEPTHUS
IIOKOS.

Pasznen 7. KBantoBasi puszuka

Tema 1. dnemenmul Kéanmoeoi ONMUKU

®otonbl. opmyna [1nanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTOWU. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u ucciaenoanue porodrddexra. Onbitel A. I'. CroneroBa. 3aKoHbI
dbororddexra. Ypasuenue OitHmteitHa nis dotodddexra. «KpacHas rpanuiiay
dbotorddexra.

JlaBnenue ceera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHuyeckue ycTpoWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIEMEHT,
dboTomaTYMK, CoTHEUHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToapdekTa.

CBeToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pesepdopna mo paccesHHro o -4acTHIIL.
[Imanerapnas mognenbs aroma. [locrymatrsl bopa. M3nyueHnue u mnorjiomieHue
(GOTOHOB MpU TEpexoje aToMa C OJHOTO YpPOBHS HSHEPruM Ha Apyrou. Bumsi
cneKTpoB. CIEKTp YPOBHEW dHEPIUU aTOMa BOJAOPOIA.

BonnoBele cBoiicTBa yactui. Bonnbl ae bpoua. KopnyckymsapHO-BOIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3ITy4YECHHE.

TexHuyeckre yCTpOHCTBA M TPAKTUYECKOE MPUMEHEHUE: CIEKTPaIbHbIN
aHanu3 (CIeKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.



Jlemoncmpayuu
Monens onbita Pesepdopna.
OnpeneneHre JJIMHBI BOJIHBI JIa3epa.
Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomsi
Ha6nronenue muHeyaToOro CeKTpa.
Tema 3. Amomnoe sa0po
DKCHEpPUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopma  1mo  ompedeneHuro  cocTaBa
paanoakTuBHOrOo wu3nydeHus. CBoiicTBa anbda-, Oera-, TramMma-U3JIy4EHUS.
BnusHue paail0aKTUBHOCTH HA KUBBIE OPraHU3MBbI.
OtkpeiTHEe nMpoTOHA W HelTpoHa. HyknoHnHas mopens snpa IeizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio siapa. M30Tormsl.
Anbda-pacnaa. ODJEKTPOHHBIA M MO3UTPOHHBIA Oera-pacmnan. [amma-
M3JIydeHre. 3aKOH PaJuOaKTUBHOIO pacIaia.
DOHeprus CBA3M HYKJIOHOB B sjpe. SAnepHbie cuibl. Jlepekt Macchl sapa.
SAnepnsbie peakuuu. Jlenenue u CUHTE3 SIEp.
Anepubiit peakrop. TepmosaepHslid cunTe3. [Ipobnemsl U MEepCIEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTUYECKHE ACTIEKTHI AIEPHON SHEPTETHKHU.
DneMeHTapHbIe YacTUIlbl. OTKPBITHE TO3UTPOHA.
Mertonabl HaOMIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
@yH1aMEeHTalIbHbIE B3aUMOJIeHCTBUA. EAMHCTBO U3NUecKOl KapTUHBI MUpA.
TexHHuecKre yCTpOiCTBa U MPAKTUYECKOE IPUMEHEHUE: JO3UMETP, KaMepa
Buinbcona, siiepHbIit peakTop, aToMHas oomoa.
Jlemoncmpayuu
CU€TunK MOHU3UPYIOIINX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmvie padomoi
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM poTorpadusim).

Pa3znen 8. DieMeHThI aCTPOHOMMH ¥ ACTPOPUZUKHU

Otamnbl pa3BuTHs acTpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3mus, sSpkue 3BE3ABI, IUIAHETHI, WX BUIAMOC
JIBHOKEHHE.

Comnneunas cucrema.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk nsHepruu CoJjiHIIa W 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHKHU. Jluarpamma «CHEKTpajibHBIA KJlacc —
CBETHUMOCTEY». 3BE3IbI TJIABHOM IIOCIIENOBATCIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTbB» JIJIsI 3BE3]1 TJIABHOM MOCIIEI0BATEIbHOCTH. BHYTpEHHEE CTpOCHUE



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUM U 3Boatounu CosHLIAa U
3BE31. DTanbl )KU3HU 3BE3I.

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

Bcenennas. Pacmiupenue Beenennoitl. 3akon Xa006ma. Paz0eranve rajiakTuk.
Teopus bonbiioro B3peiBa. PeMKkTOBOE U3TyYEHHE.

Macmrabnas ctpyktypa Beenennoit. MerarajnakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMUHU.

Vuenuueckue nabnrooenus

HaGnroneHust HEBOOPYKEHHBIM TJIa30M C KCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONPENENICHUs MMOJ0KEHUSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/11s1 CEBEPHOTo MOJyIIapus U IPKUE 3BE3/BI.

Ha6nronenus B Teneckon Jlynsl, ianer, Mieunoro [lytu.

O0o0maroniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMHM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3TUYECKOU cepax NesaTeIbHOCTU YeIoBeKa, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (PU3UIECKON TeOpuun
B (OpPMHUPOBAHMM TIPEACTABICHUM O (PU3NUECKOW KapTUHE MHUpPA, MECTO
bu3nYecKoil KapTUHBI MUpPa B 0OIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOIE.

MesknpeaMeTHbIe CBA3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs ¢
YYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMud MAaTEMaTHUKH,
OMOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nousimusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUA: SIBJICHUWE, HAay4YHbId (HaKT, Trumnoresa, (pu3nyeckas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPUYECKHE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl U MX IPOEKIHMH HA OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BO/IHBIE DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOJ00US TpPEYroJbHUKOB,
OTIpeJIeNICHHE TUIOMAIN TUIOCKUX (puryp u 00bEMa Ted.

Buonocus: »nekTpuyeckue sBIEHUS B JKUBOM NpPUPOJE, KojebaTerabHbIe
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBJICHUS B )KUBOMW MPUPOJE, IEHCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHNE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
TeJN, MEXaHW3Mbl OOPAa30BaHMSI KPUCTALIUYECKOW PEIETKH, CIEKTPAIbHBIMI
aHaus.



l'eoepagusa: MarHUTHBIE TIOJNIOCA 3€MJIM, 3aJeKH MArHUTHBIX DY,
boToChEMKA 3eMHOM MOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonoeus: NUHUU BJEKTpOINEpeaady, TEHEpaTop TMEPEeMEHHOTO TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS TI€4Yb, pagap, PaguoNpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-neub, mpOEKIIMOHHBIA ammapar, BOJOKOHHAsl OMNTHKA,
coJiIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE CPEIHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Dus3mka» Ha ypOBHE CpPEAHETO OOIIEero
oOpa3zoBaHus (0a30BBI YPOBEHB) JOJKHO OOECIEUUTh JOCTHKEHUE CICTYIOUTUX
JMYHOCTHBIX, METAPEMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS YUEOHOTro npeameTa « PU3HUKay JOJIKHBI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYyYalOIIMXCA PYKOBOJCTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTHU, CUCTEMOM II€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOrOo OOINECTBA, pacCIIMpPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B IMPOIECCE pEeAM3alUi OCHOBHBIX HANpPaBICHUN
BOCIIUTATENBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaIaHCKOro0 BOCIIUTAHUSI:

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

OPUHATHE  TPAJUIIMOHHBIX  OOIICUETIOBEYECKUX  T'YMAHHCTHUYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO HEATEIBHOCTh B MHTEpPECAX I'Pa)KTAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTEIbHOM OpraHu3aluu;

YMEHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA MHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOI U BOJIOHTEPCKOU €SI TENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3Ma;

[IECHHOCTHOE OTHOIIIEHUE K TOCYHAapCTBEHHBIM CHMBOJIAM, IOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBEJICHUSI;

CITIOCOOHOCTh OIIEHMBATh CHUTYallMI0 U TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJTIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCJIEC B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OYIyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOTI'O TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;



5) Tpya0BOr0 BOCTIMTAHUSI:

MHTEpEC K Pa3nuyHbIM chepam NpoecCUOHANBHON NeATEeIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOHN M TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
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 3KOJOTHYECKHX Ipo0IieM;

IUTAHUPOBAHUE U OCYILECTBIICHUE JCIUCTBUI B OKPYIKAIOIIEH Cpezic Ha OCHOBE
3HAHMS LIeJIel YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIIMpeHre OmbITa JEATEIBHOCTH JSKOJIOTMYECKONW HAIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH M0 PU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

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

OCO3HAHME LIEHHOCTH HAYYHOHM JESATEIbHOCTH, TOTOBHOCTH B IIpOLECCe
U3ydeHus: (PU3MKM  OCYHIECTBISATh  MPOEKTHYHD M HCCIIEIOBATEIBCKYIO
NEeSATEIbHOCTh UHMBHUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble JJornuyeckue JaeiicTBUA:
CaMOCTOSITeNIbHO  (popMynuMpoBaTh U aKTyaJIM3UpOBaTH  MNpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh e JIEATEeIbHOCTH, 3aJaBaTh NMapamMeTpbl U KPUTECPUU HX
JIOCTHIKCHMS;
BBISIBJISITH  3aKOHOMEPHOCTM W MNPOTHUBOPEYUS B  pacCMaTPUBAEMbIX
(bU3NYECKUX SIBJICHUSAX;
pa3pabaThiBaTh IUTAH PEIIEHUS TPOOJIEMBl ¢ YYETOM aHaIM3a MMEIOITUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OIIEHUBATh PUCKU MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPJAVMHUPOBATh M  BBHIMOJHATH pabOTy B YCIOBUSIX  PEABHOIO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBHSI,
pa3BUBaTh KPEaTHUBHOE MBIIIJICHHUE IIPH PEIICHUH YKU3HECHHBIX MPOOIIEM.
Ba3oBnle nccienoBarejabcKkue AeCTBYA.
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEHN, KIIFOUEBBIMU MTOHIATUSIMHA U METOAMU
buznueckoil HayKu;



BJIa/IETh HABBIKAMU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHON NEATENbHOCTH
B 0071aCTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeLIEHUs 3a7ad (PU3MUECKOro COAEPKAHUS, NMPUMEHEHHUIO Pa3IMYHbIX
METO/I0B IT03HAHUS;

BJAJETh BUJAMU JEATEIBHOCTH MO TMOJIYYEHHI0 HOBOTO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPA30BaHUIO U MPUMEHEHHMIO B Pa3IUYHBIX Y4YEOHBIX
CUTYaIUsIX, B TOM YHCJIE TIPY CO3/IaHUN YUEOHBIX MMPOEKTOB B 0071acT (PU3HUKY;

BBISIBJISITh TPUYMHHO-CIICJCTBEHHBIC CBA3M M aKTyaJlH3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pELIEHUs, HAXOAUTh apryMEHTHl ISl JOKa3aTeIbCTBA
CBOMX YTBEP KJICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3WPOBATh TIOMYYCHHBIE B XOJI€ pEIICHUS 3aJaud  PEe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIOBUSIX;

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

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HAHMSA N0 (U3MKE B TPAKTUYECKYI0 00JIacTh
KHU3HECSITSIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00I1acTeH;

BBIJIBUTaTh HOBBIE HJIEH, PEAJIaraTb OpPUTrHHAIbHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIUE aJIbTEPHATUBHBIE PEIICHHUS.

Pabora c undgopmanmei:

BJIQ/ICTh HABBIKAMU TMONTy4YeHHsS] WH(OpMAaNuu (HU3HYECKOTO COACPNKAHHS U3
UCTOYHUKOB Ppa3HbIX TUIIOB, CaMOCTOSITEILHO OCYIIECTBJISATh IOUCK, aHAJM3,
CUCTEMAaTH3allMI0 U HHTEpIpeTanuio HH(OPMALUK Pa3IUYHbIX BUAOB U (HopM
MIPEICTaBICHNUS;

OLIEHHBAThH JOCTOBEPHOCTH MH(OPMALINH;

UCIIONIb30BaTh  CpeACcTBa MH(MOPMALIMOHHBIX H  KOMMYHHKAIIMOHHBIX
TEXHOJOTHM B PELICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUM OSPrOHOMHUKH, TEXHHKH O€30MMacHOCTH,
THTHUEHBI, PECypcOCOEpeKEeHHs, TMPABOBBIX MW JTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3UYECKOr0 COJEPKaHMS B Pa3IMUHBIX (opmaTax c
yu€TOM HazHayeHHs] THPOPMAIIUHU U LIEJIEBOM ayJUTOPHH, BRIOMpPAsi ONTUMAIbHYIO
(dbopMy mpencTaBiIeHUS U BU3yaIu3aluu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:
OCYIIECTBIISATh OOLIEHHME Ha YypokKax (U3MKK H BO  BHE-YPOUHOM
NEATEIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallMd H  CMsT4aTh
KOH(JIMKTHI;

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

[OHMMAaTh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW M WHIMBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUI C Y4ETOM 0OMIMX
WHTEPECOB U BO3MOYKHOCTEN Ka)KJ0ro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LEJIM COBMECTHOM  JI€ATEIIbHOCTH, OpraHU30BBIBaTh H
KOOPAMHHUPOBATh JEUCTBUSA IO €€ JOCTHKEHUIO: COCTABJIATH IUIaH JIEHCTBUH,
pacnpenensaTb poiad ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXZaTh pE3yJIbTaTbl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa W KaXKJOr0 y4YaCTHUKAa KOMaHIbl B
00U pe3yabTaT Mo pa3padOTAHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IPOEKThI, OLEHUBAaTh HWJEH C TO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh TO3UTHUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISTH TBOPUECTBO U BOOOpAKEHNE, OBITh HHUIIUATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE ACHCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYLIECTBISATh MO3HABATENbHYIO JAESITENBHOCTh B O0OJACTH
GU3MKK W aCTPOHOMHHM, BBIABJISATH NPOOJIEMBbI, CTAaBUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSATENIbHO COCTaBJIATh IJIAH PEIIeHUS PacdyE€THBIX M KaueCTBEHHBIX
3aJ1ay, TUIaH BBIMOJHEHUS MPAKTUYECKOW pabOoThI C yUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

J1aBaTh OILIEHKY HOBBIM CUTYaIUsIM;

paciipsaTh paMKHd y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX IPEANOuYTeHU;

JeaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATH €ro, Oparh Ha ceds
OTBETCTBEHHOCTh 3a pelIeHuE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIIMU B 00JIacTU
(bu3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTE/IEKT:

JaBaTh OLEHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJaJ€Th  HABBIKAMM  [O3HABAaTEJIbHOM  pediekcuu Kak  OCO3HAHUs
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOILIECCOB, HX PpPE3YyJbTAaTOB U
OCHOBaHUIM;



MCIIOJIh30BaTh MPUEMBI pe(IIEKCHH I OIEHKH CHUTYaIlid, BRIOOpA BEPHOTO
pelieHus;

YMETh OIEHWBATh PUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS 0 X
CHU)KCHHUIO;

OpUHUMATh MOTHBBI W apryMEHThl APYrMX IMpU aHAIU3€ pe3yiIbTaToB
NEeSTEeIbHOCTH;

OpPUHUMATh ceOsl, MOHMMAasi CBOM HEJOCTATKHU U JOCTOUHCTBA,

MPUHUMATh MOTHBBI W apPTyYMEHTHI JPYTrUX TMPH aHaIW3e pPe3yJIbTaToB
NEeSATEeIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JIPYTHX Ha OIIHOKH.

B mpomecce mocTrkeHUs] TUYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPaAMMBI
no ¢u3MKe sl YPOBHS CpEAHEro oOmero ooOpa3oBaHus y OOyYarolmuxcs
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIN UHTEIUICKT, MpeIoIararomun
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIFOYAIOLIETO CIIOCOOHOCTh TOHUMATh CBOE AIMOLIMOHAIIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTUS COOCTBEHHOM SMOIIMOHAIILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMSI, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJanTHpPOBAThCS K
HYMOITMOHAIILHBIM U3MEHEHUSIM U MIPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpEeMJICHUE K JOCTH)KCHUIO TIETTH U
yCcrexy, ONTHMHU3M, WHHIIMATHBHOCTH, YMEHHE JEHCTBOBATh HCXOJNS W3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CITOCOOHOCTh TOHUMATh MOIIMOHATFHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKITFOUAIOIINX CITOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHpa, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B PAKTUYECKON €SI TETbHOCTH JIHOJIE;

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



pacno3HaBaTh (pU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOpPHUU CTPOCHHUS BEIIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBI)KCHHE, CBOOOJTHOE TMajJeHUE TeJ, JABHKEHHUE II0 OKPYXHOCTH, WHEPIIHS,
B3auMoieiicTBre Ten, Auddy3us, OpOYHOBCKOE ABMKEHUE, CTPOCHHUE KHUIKOCTEH
U TBEPIBIX TEJ, M3MEHEHUE 00hEMaA TEN MPU HarpeBaHUM (OXJIAKICHUN), TEIJIOBOE
paBHOBECHE, HMCIAPEHHME, KOHJACHCAILMs, TUIABJICHHWE, KPUCTAJUIM3alus, KUIIEHHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MIPU €r0 HAarpeBaHUU B 3aKPHITOM
COCyZA€, CBSI3b MEXAY NapaMeTpaMyd COCTOSIHHSI Tra3a B  M30IpOLECcCax,
AIEKTPU3ALMSA TEJI, B3AUMOJCUCTBUE 3aPAJIOB;

OTMCBHIBATh MEXaHWYECKOE IBWIKCHHE, UCIONb3ysd (PU3HUUYCCKHE BEIUYHHBI:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrus, MOTCHIMAIbHAs SHEPIrus, MEXaHUYeCKas
paboTa, MexaHW4YecKass MOIIHOCTh, IPU OIHMCAHUU IIPAaBUJIBHO TPAKTOBATh
(U3UYECKUIT CMBICT MCIOJB3YEMBIX BEIWYUH, WX OOO3HAUCHUS W CIUHHIBI,
HaxXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMHU
BCIIMYNHAMU;

ONKCHIBATh M3YUYCHHBIEC TEIUIOBBIE CBOMCTBA TEI U TEIJIOBBIC SIBIICHUS,
UCIIONB3Yd (U3WYECKHe BEIMYMHBI: JaBJICHHE Tasza, TeMIleparypa, CpeaHss
KMHETHYECKasi SHEPrUs XaOTHUYECKOIr0 JIBHUXKCHHUS MOJIEKYJ, CpEHEKBaIpaTHUUHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHsISI 2Heprus, padbota rasa,
KOO(PPUIIMEHT TMOJIe3HOTO JCHCTBUS TEIMJIOBOTO JBUTATENsS; MPU ONMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UUECKUH CMBICT HCIOIb3YEMBIX BEIWYHH, UX
0003HaYCHUST M CIWHHUIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIHME JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OTUCHIBATh U3YYEHHBIE JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYECKUM 3apsii,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MMOJIsA, MOTEHIHAN, PA3HOCTh MOTEHIUAJIOB;
Py  ONMHCAHWM TIPABWJIBHO TPAKTOBATh (DU3MUECKUI CMBICT HCTIOIB3YEMbIX
BEIIMYMH, WX OOO3HAYCHMsS] M CIWHMIIBI; YKa3biBaTh (DOPMYJIIbI, CBS3BIBAIOIINE
JTAaHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYNHAMU;

aHaJM3UPOBaTh (PU3NYECKUE TPOIIECCHl U SIBICHUSI, UCTOJIb3Ys (hU3NUECKUE
3aKOHBI W MIPUHIUNBL: 3aKOH BceMupHOTo TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHHS MEXAHWUYECKOW OHHEPIHM, 3aKOH COXPAaHECHHS HMITYJIbCa,
MNPUHLNN CYNEPHO3ULUA CHUJI, MPUHLMUII PABHONPABUS WHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CpeHEN KMHETUUYECKOW DHEPTUM TEIUIOBOTO JBMXKEHHUS MOJIEKYT C
a0COJIFOTHON TemmnepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUUYECKOTrO 3apsiaa, 3akoH KynoHa, nmpu 3TOM pa3iinyarh CIOBECHYIO



(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPAaHMIIB,
00J1acTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHITUIBI JCHCTBUSA MAaIUMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS X OE30MACHOTO HCIOIb30BaHHS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh IKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUN U
MPOLIECCOB C HCIONb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHM, MpPU STOM
dbopmynaupoBath TpoOJeMy/3amadyy ¥ THIOTE3y YyYeOHOTO  AKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEJIOKEHHOTO OOOpYyAOBaHHUS, MPOBOAUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI,

OCYIIECTBJISATH MPSIMbIE U KOCBEHHBIC U3MEPECHUS] (PU3UUYECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS W HWCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKHU MOTPEITHOCTEN U3MEPEHHUI;

WCCIENOBAaTh  3aBHCHMOCTH  MEXITy  (U3UMYECKUMH  BEIWYHHAMU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCUpOBaTh PE3yNIbTATHl MOJYYEHHON 3aBUCHUMOCTH (U3MUECKUX BEIUYUH B
BUJIe Ta0iuIl U TpaduKOB, IeTaTh BHIBOBI 110 pe3yIbTaTaM UCCIIEIOBAHMS;

cobJroaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBaHUM B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4YEOHO-HUCCIENOBATENLCKOW M MPOEKTHOMN
JESATEILHOCTH C MCIOJB30BAaHUEM H3MEPUTEIHHBIX YCTPOWCTB M J1IAOOPAaTOPHOTO
000opy1I0BaHUS;

pemiaTh pacu€THhle 3aJayd C SBHO 33JaHHOW (PU3NYECKOW MOJEINbIO,
UCTIONB3YS (hU3UUecKre 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJIM3a yCIOBHS 3aa4n
BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACHATh (QU3HUECKUE BEIUYMHBI U (HOPMYIIBI,
HEOOXOaUMbIC I €€ pElIeHHs, MPOBOJIUTh PACU€Thl W OILEHUBATh PEATHHOCTDH
TIOJTYYCHHOTO 3HAYCHUS (PU3UIESCKOW BEIIMUNHBI,

peraTh KaueCTBEHHBIC 3aa9d: BICTPAUBATh JIOTUICCKH HEPOTHBOPECUHUBYIO
[ENOYKY PaCCYXJACHUN C OMOpPOM HAa M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYCECKHC SBICHNUS,

UCIIOJIb30BAaTh  TPHU  PEIIEHHMH  y4eOHBIX  3aJad  COBPEMCHHBIE
HH(OPMAITMOHHBIC TEXHOJIOTHH VIS TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETAITUN
U TpeJICTaBICHNs Y4eOHON M HAYyYHO-TIOMYJISIpHOM MHGOpPMAILNH, MOTYYEHHON 13
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyto HH(popmaIuio;

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

WCIIOJI30BaTh TEOPETHYCCKUE 3HAHUSA 1O (M3MKE B IMOBCEIHCBHOW YKU3HU
JUTsl o0ecriedeHus: 6e30MacHOCTH MPU OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMU



yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEJICHUS B OKPY XKAIOILEeH Cpesie;

paboTaTh B TpyNIE C BBHIIOJHEHHEM pPA3IUYHBIX COLMATIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYIIBL, PAMOHAIBHO PACIPEACNATh OOA3aHHOCTH H
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYAIlUSIX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B pEHICHUE pacCMAaTPUBAEMON MTPOOIEMBI.

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

JEMOHCTPUPOBAaTh Ha MPUMEpPax poJib U MecTo (HU3UKU B (HopMHpOBAHHUH
COBPEMEHHOW HAy4yHOW KapTUHBI MHpA, B PA3BUTHUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B INPAKTHYECKOW IEATEIBbHOCTH JIFOJIEH, LEIOCTHOCTh U E€AUHCTBO
(bu3MYECKO KapTUHBI MUDA;

YUHUTHIBATh TPAHULIBI TMPUMEHEHUS M3YYCHHBIX (PU3NYECKUX MOJENECH:
TOYEYHBIN DJIEKTPUUECKUN 3apAJl, JIyd CBETA, TOUECUHbI UCTOYHUK CBETA, SIEPHAs
MOJieJb aToMa, HYKJIOHHash MOJIE€Jb aTOMHOIO siipa NMpHU PEIICHUU (PU3NYECKUX
3aj1ay;

pacro3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHIATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HKH: 3JIEKTPUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHMOJCHCTBHE
MarHuTOB, JJIGKTPOMArHUTHAasT WHIYKIUSA, JIeACTBUE MAarHUTHOTO TIOJNs Ha
IPOBOJHUK C TOKOM M JBIXKYIIMNCS 3apsl, JIEKTPOMAarHUTHBIE KOJeOaHUsd U
BOJIHBI, MPSIMOJIMHEWHOE paclIpoCTpaHEHUE CBETa, OTPaXEHUE, MPeIOMIICHHE,
uHTeppepeHus, audpakuuss U TNOJApU3alMs CBETa, JUCHEPCHs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddekT), cBeToBOE AaBleHNUE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aromMa BOAOPOJA, €CTECTBEHHAasT M HCKYCCTBEHHAs
Pa0aKTUBHOCTH;

ONMKCHIBATh W3YYEHHBbIE CBOWCTBA BEIIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  TPOBOJUMOCTH  Pa3dUYHbIX  Cpel) U
AIIEKTPOMArHUTHBIEC SIBICHUS (MPOILECCHI), HCHOIb3Ysl (DU3MUECKHE BEIMUMHBI:
NIEKTPUYECKUI 3apsjl, CHJIa TOKa, AJIEKTPUUECKOE HANPSLKEHHE, JJIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs Cuila, paboTa TOKa,
WHIYKIUS MarHUTHOrO MOJs, cuia Ammepa, cuia JlopeHua, WHAYKTHUBHOCTb
KATYILIK{, 3HEPrusl 3JEKTPUYECKOIO0 M MArHUTHOTO MOJEH, MEePUOJ M YacToTa
KoieOaHuN B KoyieOaTeNbHOM KOHTYpe, 3apsii M CHila TOKa B IIpolecce
TFApMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWM, (OKyCHOE pacCcTosHuE W
ONTHUYECKasl CUJIa JIMH3bI, NPU OMHCAHUMU TPABWIBHO TPAKTOBATh (PU3MUYECKUN
CMBIC]I HCIOJb3YEMBIX BEJIWYMH, WX OOO3HAYEHUSI U E€JIUHHUILbI, YKa3bIBaTh
(dbopMyIbl, CBA3BIBAIOIIME JAaHHYI0 (PU3WYECKYI0 BEIUYMHY C JAPYTUMHU
BEITUYMHAMU;



ONUCHIBATh M3YYCHHBIE KBAHTOBBIE SIBJICHUSI W MPOIECCHI, HCHOIb3Ys
bu3nuecKkue BEIUYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI H
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, MEpUO/I TOJypaciajia, SHEPTHsl CBI3U
aTOMHBIX SJIep, NpPU ONUCAHUM TPABWIBHO TPAKTOBATH (DU3UUYECKUH CMBICIH
WCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAYCHHsS] W EIUHUIILI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONIME JaHHYI (DU3UYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYHMHAMH,
BBIYHCIIATH 3HaUeHHE (PU3NYECKON BEIMUHHBI;

aHAIM3UPOBaTh (U3MUYECKUE MPOLECCHl U SBJICHMS, UCIONb3Ys (HU3UUECKUE
3aKOHBI ¥ MPUHLHUINBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U NapaJUIEIbHOIO
COCMHEHUSI TNPOBOJHUKOB, 3aKOH Jlkoyns—J/IeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEHMHOTO PacpoOCTPAHEHUsSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHIITEHHA Mid (oTodddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHUs MacCOBOrO 4HMcla, MOCTyJaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpu 3TOM pa3andyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MaTeMaTH4YECKOE BBIPAKEHUE W YCJIOBUSA (TpaHUIlbl, 00JacTH)
MPUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHAYKIIMM MATHUTHOTO IO MPOBOJHUKA
C TOKOM, cujibl AMniepa u cuibl JlopeHia;

CTPOUTh W OMNHCHIBATh H300paKEHUE, CO3AABAEMOE IUIOCKUM 3EPKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh AKCIEPUMEHTHI IO UCCIAEAOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI: NPU HTOM
dbopmyupoBaTh MpoOieMy/3ajady H TUIOTE3y YYeOHOro SKCIEPHMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEMJIONKEHHOIO OOOPY/IOBaHUS, MPOBOJUTH OIBIT U
dbopMyIHpOBaTh BEIBOJIHI,

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEMIHOCTEN U3MEPEHHU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEJIUYMH C  HMCIOJIb30BAaHUEM
OpSIMBIX  M3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE TAOJIUIl U
rpaduKoB, 1eIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBAHNUS,

coOmro/1aTh MpaBmiia 6€30MacHOT0 TpyJa MPU MPOBEICHUU HCCIICIOBAHUN B
paMKax yd4eOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIIEIOBATEIBCKON W IMPOCKTHOM
JEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTENIbHBIX YCTPOMCTB U JIaOOPaATOPHOTO
000opy10BaHUS;

pemarh pacuéTHhIE 3a7a4dl C SBHO 3aJlaHHOW (PU3WYECKON MOJEIBIO,
UCIOJTB3Ysl (PM3UYECKUE 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a9n



BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIICHATh (PU3NUECKHE BETUYMHBI U (POPMYIIBL,
HEOOXOUMbIE JUJIsl €€ pelIeHUs, NMPOBOJUTh PACcUEThl M OLIEHWBATH PEaIbHOCTh
HOJIy4YEHHOTr'0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelIaTh KaueCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTUYECKH HEPOTHUBOPEUHUBYIO
LENOYKY PacCyX JCHUH C OMOpPOM Ha HM3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKue SIBICHUS;

UCIIONB30BAaTh  MPH  pPEIICHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U MPECTABICHUS YYEOHON M Hay4YHO-TIOMYJIIpHOW MH(pOpMalLUK, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTY4aeMyI0 HH(OPMALINIO;

OOBSICHATh TPHUHIMIIBI JCHCTBUS MAaIlluH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUA WX 0€30MacCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUUCKHUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLECCOB OKPYKAIOIIETO MHUpPA, B pa3BUTUE
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 COOJIIOJIEHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUA B OKPYKAIOUIEH Cpee;

paboTaTh B TpyHIe C BBIIOJHEHUEM pa3JMYHbIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbL, PAMOHAIBHO pACIPENENsaTh OOS3aHHOCTH W
IUTAHUPOBATh JICATEIHLHOCTh B HECTAHJAPTHBIX CHUTYAIlMsIX, aJeKBaTHO OIICHHWBATH
BKJIAJ] K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B pELICHHE pacCMaTpUBaEMOM MPOOIEMBI.



Y4eOHO - TeMaTH4yeckoe mianuposanue.(102 yaca)

B ToM uuncie Ha :

Ne Kou-Bo
HaumeHnoBanue pasjena JlabopaTopHbie | KoHTpoJibHBIE
I qacoB ypmm
padoThbI padoThI
1 BBenenue 1 1 0 0
2 Mexannka 32 28 1 3
3 Mounexkyasipuas 28 93 1 4
(pusuka.
4 DJIEKTPOAMHAMHUKA 28 23 2 3
JlaGopaTopHblii
3) NPaKTHKYM. 13 7 5 1
IHoBTOpEHuMe.
6 Hroro 102 82 9 11




KaHeHIlapHO-TeMaTI/I‘IeCKOe IJIAHUPOBAHME 11O (l)I/I3I/IKe B 10 KJ1acce.

No No Tema ypoka. KonnuectBo yacos. Hara.
Ilo IIo ITo Ilo
IJIaHy. dakty TJIaHy bakTy
1 1 Uro uzyuaet pusuka. Puznueckue 1 1
SIBJICHHSL.
MexaHuka 32
Kunemaruka. 10 10
2 1 OCHOBHBIC TIOHATHUS KMHEMATHKH. 1 1
3 2 Cxopoctb. PaBHOMEpHOE 1 1
MPSMOJIMHENHOE JIBUKEHHE.
4 3 OTHOCHUTEIBHOCTh MEXaHUUYECKOTO 1 1
JIBYKCHHSL.
5 4 AHaINTUYECKOE OMMHCAHUE 1 1
PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBYKCHUSL.
6 5 Pemenue 3anau. «IIpsmonuneitnoe 1 1
PaBHOMEPHOE JIBHIKCHHE)
7 6 CB00OIHOE T1aJIEHUE. 1 1
8 7 Pemenne 3amau «CBoOogHOE 1 1
T1aJICHUCY
9 8 PaBHOMepHOE IBIKEHUE 110 1 1




OKPYXHOCTH.

10 9 Penrenne 3amau «Knunemarnka 1 1
TBEPIOIO TEIA»

11 10 KoHntposnbHas padora Nel 1 1
JInnamuka. 12 12

12 1 Macca u cuia. 3akoHbl HproToOHA, UX 1 1
AKCIIEPUMEHTAILHOE TTOATBEPKICHNE.

13 2 3akonsl HetoToHa. Pemenune 3amay. 1 1

14 3 3akonnl HeroToHa . X 1 1
IKCIIEPUMEHTAIILHOE TIOITBEPKICHHE.
Pemenne 3amay.

15 4 3axkonbl HetoToHa. Pemenune 3amay. 1 1

16 5 Cubl B MexaHuke. ['paBUTallMOHHBIE 1 1
CHJIBL.

17 6 Cua TsHKecTH U Bec. 1 1

18 7 Cuibel B MexaHuke. Pemenue 3agau 1 1

19 8 Cuna ynpyrocTu. 1 1

20 9 JIBrokeHHE Tena Mo HaKJIOHHOM 1 1
miockocTu. (JI.p.Nel).

21 10 Cuiibl TpeHus. 1 1

22 11 Cunbl Tpenusi. Pemenue 3amau 1 1

23 12 Kontponbshas pabora Ne2 1 1
3aKoHBI COXpaHEeHMHS. 10 10

24 1 3aK0H COXpaHEHUS UMITYJIbCA. 1 1




25 2 3aKOH COXpaHEHUS UMITYJIbCA . 1 1
Pemenne 3amau.

26 3 PeakTuBHOE OBUKEHUE. 1 1

27 4 Pabota cuibi. 1 1

28 5 TeopeMmbl 00 n3MeHeHUN
KAHETUYECKON M MTOTEHIIMAJIHHON 1 1
SHEPTHUHU.

29 6. 3aKOH COXpaHEHUSI MEXaHUUYECKOMN 1 1
SHEPTHUHU.

30 7 3aKOH COXPaHEHUS YHEPTHH. 1 1
[IpakTuKy™m IO pelIeHuIo 3a1ad.

31 8 3CD. Pemienue 3aau4. 1 1

32 9 3aKOH COXpaHEHUS YHEPTUH. 1
[IpakTUKyM IO pelIeHUIO 3a]ay. 1

33 10 KontponbsHas pabora Ne3 1 1
Moaexyasipuas pusuka. 28
Ocunosbl MKT. 14 14

34 1 CrpoenueneniecTBa. Mosekya. 1 1

35 2 Macca monexyn. KonuuectBo 1 1
BEIIECTBA.

36 3 DKCneprUMEHTAIBHOE JI0Ka3aTeIbCTBO | 1 1

OCHOBHBIX moJioxkeHnt MKT.




37 4 Ctpoenue ra3000pa3HbIX, KUJIKUX U 1 1
TBEPABIX TEIL.

38 5 WUneanpusriii raz B MKT. 1 1

39 6 Temneparypa u TeII0BOE 1 1
paBHOBECHE.

40 7 AOcoI0THas TemMIiepaTypa. 1 1

41 8 N3mepenueckopocteit mosiekyn raza. | 1 1

42 9 Kpucrannuueckue u amopduseie tena. | 1 1

43 10 YpaBHEHUE COCTOSIHUS UIEATBHOTO 1 1
rasa.

44 11 N3onpoueccel 1 UX 3aKOHBI 1 1

45 12 N3omnpueccel u ux 3aKoHbI. Pemenne 1 1
3amad.

46 13 OcuoBel MKT. Pemenue 3amau. 1 1

47 14 KontposnbHas padbota.Ned. 1 1
B3anmHble npeBpamieHus
JKMJIKOCTEI ¥ Tra30B. 6 6

48 1 Hacwimennsiii nap . Kunenue. 1 1
Hcnapenne KugkocTei.

49 2 BnaxxnocTs Bo3ayxa u e€ usmepenue. | 1 1

50 3 IToBepXHOCTHOE HATSHKCHHE. 1 1

51 4 TBEp0e cocTosIHUE BEIIECTRA. 1 1

52 ) B3auMueble npeBpaienus xuakoctet | 1 1
Y Ta30B

53 6 Kontponbnas pabora Ne5 1 1




OCHOBBI TEPMOJUHAMUKH. 8 8

54 Buytpennss sueprus. Pabota B 1 1
TEPMOJMHAMHUKE.

95 KonuuecTBO TEIIOTHI. 1 1

56 [TepBhIii3aKOH TEPMOIUHAMHUKHU. 1 1

S7 [IpuMmeHeHne nepBoro 3akoHa 1 1
TEPMOJIMHAMHKH K U30ITPOIIECCAM.

58 Pemenwne 3anau. [lepBriii 3akoH 1 1
TEPMOJIMHAMHUKH.

59 HeobOpatumocTs miporieccoB B 1 1
MIPUPOJIE.

60 JBC. KITI.JIBC. 1 1

61 KontponbHas padorta Neb. 1 1
JJIeKTPOAMHAMHUKA. 28 28
DJIeKTPOCTATUKA 19 19

62 Uto Takoe 2JIeKTpoJuHAMUKA. 1 1
DJIEKTPOH.

63 OnexTpuzanus Ten . 3akoH Kyrona. 1 1

64 DIIEKTPUIECKOE TTOJIE. 1 1

65 CuIioBbI€ TUHUU JIEKTPUUECKOTO 1 1
TIOJIA.

66 [TpoBOHUKYN M TUDJIEKTPUKHU B 1 1




AJICKTPOCTATUYICCKOM II0JIC.

67 6 [ToTreHnmanbpHast SHEPTHUS 1 1
3apsHKEHHOTO TEJIa B OJTHOPOJTHOM
AIEKTPOCTATUYECKOM TIOJIE.

68 7 [ToTenuuan 3JeKTPOCTATHUECKOTO 1 1
0TSt

69 8 Konnencartopsl. 1 1

70 9 DHeprus 3apsiKEHHOTO 1 1
KOHJIEHCATOpA.

71 10 DnekTpocraTtuka. Pemenue 3aaay. 1 1

72 11 KontponbHas pabora Ne7 1 1

73 12 Onektpuyeckui Tok. Cuiia Toka. 1 1

74 13 YcnoBus CyecTBOBaHHUS 1 1
AIIEKTPUIECKOTO TOKA

75 14 3akoH Oma JiJ1s1 y4acTKa Lemu. 1 1

76 15 CoenuHeHne MPOBOJTHHUKOB. 1 1
(JL.p.Ne2)

77 16 Pabota u MontHOCTH 251ekTpudeckoro | 1 1
TOKa.

78 17 OJIC. 3akon Oma 1715 IMOJTHOM LIETIH. . 1 1

79 18 N3mepenne DJIC 1 BHYTpEHHETO 1 1
COTIPOTHUBJICHUS UCTOYHHUKA TOKA
(JI.P.Ne3)

80 19 Kontponbnas padota Ne8 1 1




JJIeKTPUYECKUH TOK B Cpefax. 9 9

81 1 DJIEeKTpUYECKasl IPOBOIUMOCTD 1 1
BEIIIECTB.

82 2 3aBUCHUMOCTb COMTPOTUBICHUS 1 1
IIPOBO/IHHAKA OT TEMIIEPATYPHI.

83 3 DIIEKTPUYECKHI TOK B 1 1
MOJIYIIPOBOTHUKAX.

84 4 Buapl noaynpoBOJHUKOB. 1 1

85 5 Pemenne 3aay no reme «Tok B 1 1
cpenax»

86 6 DNEKTPUUECKUN TOK B BaKyyMe. 1 1

87 7 Juoapl. HecamocTosTeNbHBIN 1 1 1
CaMOCTOSITENIbHBIN Pa3psIbl.

88 8 DJIEKTPUUECKHUI TOK B )KMIKOCTSIX. 1 1

89 9 Kontponbhas pabota Ne8 1 1
IloBTOpenue uzyuyennoro B 10 13 13
kiaacce. Illpaktuxkym.

90 1 [ToBTOpEHME TeM pasnena 1 1
«MexaHuka»

91 2 [ToBTOpEHUE TEM pazjerna « 1 1
TepMmoauHaMuKa»

92 3 HroroBast KoHTpoOJIbHAS paboTa. 1 1

93 4 JlabopaTopHbIil mpakTukym.Ne3 1 1

94 3) JIabopaTopHslil npakTukym Ne4 1 1

95 6 PaboTa No5 1 1




96 7 Pabota Ne6 1 1
97 8 PaboTa No7 1 1
98 9 [IpakTUKyM IO pEIIeHUIO 3a1ad. 1 1
99 10 [IpakTUKyM IO pEIIeHUIO 3aad. 1 1
100 11 [IpakTUKyM IO pELICHUIO 3a1a4 1 1
101 12 Htorossriii Tect 1 1
102 13 3akrounTebHOE 0000IIICHHE. 1 1




11 KITACC

HaumeHnoBaHue pa3ae/ioB U TeM
NPOrpaMMmbl

Ne i/

Pazgen 1. 9JIEKTPOJUHAMMUKA
MarsuTtHoe 1noJjie. IJIeKTPOMarHuTHAS
WHIYKIIHS

11

Hroro no pazgeny

Pazgen 2. KOJIEBAHUS 1 BOJIHBI

MexaHu4ecKHue 1 QJICKTPOMAruuTHLBIC

2.1
KOJIeOaHus
99 MexaHndecKre U 3JIEKTPOMarHAUTHBIE
' BOJIHBI
2.3 Onruka

Hroro no pazgeny

KoanuecTBo 4acoB

Bcero
padoThI

11 1

11

10

24

Pazznea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crieNMAIbHON TEOPUHU

OTHOCHUTCJIIBHOCTHU
Hroro no pazgeny

Pa3zgea 4. KBAHTOBAS ®PU3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKA

4.2 CrpoeHnue 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(DU3UKH 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

bubmuorexa [JOK
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 IIVTAHUPOBAHUME

10 KJIACC
Ne Ne Tema ypoka. KosauvecTBo 4yacos. Mara.
ITo ITo ITo ITo
IUIaHY. dakry II1aHY (paxry
1 1 Uro uzyvaet pusuka. Guzndeckue 1 1
SIBJICHMS.
Mexanuka 32
Kunematuka. 10 10
2 1 OCHOBHBIC TIOHATHUS KMHEMATHKH. 1 1
3 2 Cxopoctb. PaBHOMEpHOE 1 1
MPSMOJIMHENHOE JIBUKEHHE.
4 3 OTHOCHUTEIBHOCTh MEXaHUUYECKOTO 1 1
JIBYKCHHSL.
5 4 AHanuTHYeCKOE ONMCaHue 1 1
PaBHOYCKOPEHHOT'O TPSIMOJIMHEHHOTO
JIBUOKCHUS.
6 5 Pemenue 3anau. «IIpssmonuneitnoe 1 1
PaBHOMEPHOE JBHIKECHHUE)
7 6 CBo0OoaHOEC TIaJICHHE. 1 1
8 7 Pemtenne 3amau «CBoOOgHOE 1 1
aJIcCHUE»
9 .8 PaBHOMepHOE ABHKEHUE 10 1 1




OKPYXHOCTH.

10 9 Penrenne 3amau «Knunemarnka 1 1
TBEPIOIO TEIA»

11 10 KoHntposnbHas padora Nel 1 1
JluHamuKa. 12 12

12 1 Macca u cuia. 3akoHbl HproToOHA, UX 1 1
AKCIIEPUMEHTAILHOE TTOATBEPKICHNE.

13 2 3akonsl HetoToHa. Pemenune 3amay. 1 1

14 3 3akonnl HeroToHa . X 1 1
IKCIIEPUMEHTAIILHOE TIOITBEPKICHHE.
Pemenne 3amay.

15 4 3axkonbl HetoToHa. Pemenune 3amay. 1 1

16 5 Cubl B MexaHuke. ['paBUTallMOHHBIE 1 1
CHJIBL.

17 6 Cua TsHKecTH U Bec. 1 1

18 7 Cuibel B MexaHuke. Pemenue 3agau 1 1

19 8 Cuna ynpyrocTu. 1 1

20 9 JIBrokeHHE Tena Mo HaKJIOHHOM 1 1
miockocTu. (JI.p.Nel).

21 10 Cuiibl TpeHus. 1 1

22 11 Cunbl Tpenusi. Pemenue 3amau 1 1

23 12 Kontponbshas pabora Ne2 1 1
3aKOHBI COXPAHECHMUSI. 10 10

24 1 3aK0H COXpaHEHUS UMITYJIbCA. 1 1




25 2 3aKOH COXpaHEHUS UMITYJIbCA . 1 1
Pemenne 3amau.

26 3 PeakTuBHOE OBUKEHUE. 1 1

27 4 Pabota cuibi. 1 1

28 5 TeopeMmbl 00 n3MeHeHUN
KAHETUYECKON M MTOTEHIIMAJIHHON 1 1
SHEPTHUHU.

29 6. 3aKOH COXpaHEHUSI MEXaHUYECKOM 1 1
SHEPTHUHU.

30 7 3aKOH COXPaHEHUS YHEPTHH. 1 1
[IpakTuKy™m IO pelIeHuIo 3a1ad.

31 8 3CD. Pemienue 3aau4. 1 1

32 9 3aKOH COXpaHEHUS YHEPTUH. 1
[IpakTUKyM IO pelIeHUIO 3a]ay. 1

33 10 KontponbsHas pabora Ne3 1 1
MonekynsipHas pusmka. 28
OcHoBbl MKT. 14 14

34 1 CrpoenueneniecTBa. Mosekya. 1 1

35 2 Macca monexyn. KonuuectBo 1 1
BEIIECTBA.

36 3 DKCneprUMEHTAIBHOE JI0Ka3aTeIbCTBO | 1 1

OCHOBHBIX moJioxkeHnt MKT.




37 4 Ctpoenue ra3000pa3HbIX, KUJIKUX U 1 1
TBEPABIX TEIL.

38 5 WUneanpusriii raz B MKT. 1 1

39 6 Temneparypa u TeII0BOE 1 1
paBHOBECHE.

40 7 AOcoI0THas TemMIiepaTypa. 1 1

41 8 N3mepenueckopocteit mosiekyn raza. | 1 1

42 9 Kpucrannuueckue u amopduseie tena. | 1 1

43 10 YpaBHEHUE COCTOSIHUS UIEATBHOTO 1 1
rasa.

44 11 N3ompoueccsl 1 X 3aKOHBI 1 1

45 12 N3omnpueccel u ux 3aKoHbI. Pemenne 1 1
3amad.

46 13 OcuoBel MKT. Pemenue 3amau. 1 1

47 14 KontposnbHas padbota.Ned. 1 1
B3auMmHbIe npeBpalieHus KuIKOCTEN
Y Ta3oB. 6 6

48 1 Hacwimennsiii nap . Kunenue. 1 1
Hcnapenne xKXugkocTen.

49 2 BnaxxnocTs Bo3ayxa u e€ usmepenue. | 1 1

50 3 IToBepXHOCTHOE HATSHKCHHE. 1 1

51 4 TBEp0€ coCTOSIHUE BEIIECTRA. 1 1

52 ) B3auMueble npeBpaienus xuakoctet | 1 1
W Ta30B

53 6 Kontponbnas pabora Ne5 1 1




OCHOBBI TEPMOJIMHAMUKH. 8 8

54 Buytpennss sueprus. Pabota B 1 1
TEPMOJMHAMHUKE.

95 KonuuecTBO TEIIOTHI. 1 1

56 [TepBhIii3aKOH TEPMOTUHAMHUKHU. 1 1

S7 [IpuMmeHeHne nepBoro 3akoHa 1 1
TEPMOJIMHAMHKH K U30ITPOIIECCAM.

58 Pemenwne 3anau. [lepBriii 3akoH 1 1
TEPMOJIMHAMHUKH.

59 HeobOpatumocTs miporieccoB B 1 1
MIPUPOJIE.

60 JBC. KITI.JIBC. 1 1

61 KontponbHas padorta Neb. 1 1
DIIEKTPOJIMHAMUKA. 28 28
DJIeKTpOCTaTHKA 19 19

62 Uto Takoe 2JIeKTpoJuHAMUKA. 1 1
DJIEKTPOH.

63 OnexTpuzanus Ten . 3akoH Kyrona. 1 1

64 DIIEKTPUIECKOE TTOJIE. 1 1

65 CuIioBbI€ TUHUU JIEKTPUUECKOTO 1 1
TIOJIA.

66 [TpoBOHUKYN M TUDJIEKTPUKHU B 1 1




AJICKTPOCTATUYICCKOM II0JIC.

67 6 [ToTreHnmanbpHast SHEPTHUS 1 1
3apsHKEHHOTO TEJIa B OJTHOPOJTHOM
AIEKTPOCTATUYECKOM TIOJIE.

68 7 [ToTeHnnan 31eKTPOCTATHUECKOTO 1 1
0TSt

69 8 Konnencartopsl. 1 1

70 9 DHeprus 3apsiKEHHOTO 1 1
KOHJIEHCATOpA.

71 10 DnekTpocraTtuka. Pemenue 3aaay. 1 1

72 11 KontponbHas pabora Ne7 1 1

73 12 Onektpuyeckui Tok. Cuiia Toka. 1 1

74 13 YcnoBus CyecTBOBaHHUS 1 1
AIIEKTPUIECKOTO TOKA

75 14 3akoH Oma JiJ1s1 y4acTKa Lemu. 1 1

76 15 CoenuHeHne MPOBOJTHHUKOB. 1 1
(JL.p.Ne2)

77 16 Pabota u MontHOCTH 251ekTpudeckoro | 1 1
TOKa.

78 17 OJIC. 3akon Oma 1715 IMOJTHOM LIETIH. . 1 1

79 18 N3mepenne DJIC 1 BHYTpEHHETO 1 1
COTIPOTHUBJICHUS UCTOYHHUKA TOKA
(JI.P.Ne3)

80 19 Kontponbnas padota Ne8 1 1




DJIEKTPUYECKHI TOK B CpeAax. 9 9

81 1 DJIEeKTpUYECKasl IPOBOIUMOCTD 1 1
BEIIIECTB.

82 2 3aBUCHUMOCTb COMTPOTUBICHUS 1 1
IIPOBO/IHHAKA OT TEMIIEPATYPHI.

83 3 DIIEKTPUYECKHI TOK B 1 1
MOJIYIIPOBOTHUKAX.

84 4 Buapl noaynpoBOJHUKOB. 1 1

85 5 Pemenne 3amau no teme «Tok B 1 1
cpenax»

86 6 DNEKTPUUECKUN TOK B BaKyyMe. 1 1

87 7 Juoapl. HecamocTosTeNbHBIN 1 1 1
CaMOCTOSITENIbHBIN Pa3psIbl.

88 8 DJIEKTPUUECKHUI TOK B )KMIKOCTSIX. 1 1

89 9 Kontponbhas pabota Ne8 1 1
[ToBTOpenue n3yuennoro B 10 13 13
kinacce. [Tpaktukym.

90 1 [ToBTOpEHME TeM pasnena 1 1
«MexaHuka»

91 2 [ToBTOpEHUE TEM pazjerna « 1 1
TepMmoauHaMuKa»

92 3 HroroBast KoHTpoOJIbHAS paboTa. 1 1

93 4 JlabopaTtopHsiit mpakTuKym.Ne3 1 1

94 3) JIabopaTopHslil npakTukym Ne4 1 1

95 6 PaboTa No5 1 1




96 7 Pabota Ne6 1 1
97 8 PaboTa No7 1 1
98 9 [IpakTUKyM IO pEIIeHUIO 3a1ad. 1 1
99 10 [IpakTUKyM IO pEIIeHUIO 3aad. 1 1
100 11 [IpakTUKyM IO pELICHUIO 3a1a4 1 1
101 12 Htorossriii Tect 1 1
102 13 3akrounTebHOE 0000IIICHHE. 1 1




11 KITACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MArHUTHI 1 X
B3anmMoJecTBHEe. MaruuTHoOE 1ojJe.
BekTop MarauTHOM uHAyKUMH. JluHun
MarHUTHOM UHYKLIUH

MarHuTHOE 10JIe MPOBOIHUKA C
TokoM. OnBIT DpcTeaa.
B3aumoieiicTBre IPOBOJHUKOB C
TOKOM

JlaGopatopHas pabota «3yuenue
MarHUTHOT'O MOJIS KaTYIIKU ¢ TOKOMY

JleficTBMe MarHMuTHOTO MOJISI Ha
MIPOBOJIHUK € TOKOM. Cuia Ammepa.
JlaGopaTtopHnast pabota
«HccnenoBanne nelCcTBHA
MMOCTOSTHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JlelicTBEe MarHUTHOTO MOJIS Ha
JBIKYIIYIOCS 3apsKEHHYIO YaCTHUILY.
Cuna Jlopenua. Pa6ora cumst
Jlopenna

DJeKTpoMaruuTHas MHAyKIus. [loTok
BEKTOpa MarHUTHON MHIyKIuK. D/1C
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOU

Koaun4yecTBO 4acosB

Bcero

KoHnTpoJbHbie
padoThI

Jara
IIpakTHYeckue
U3y4YeHus
padoThI
1
1

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

bubmmoreka [{IOK
https://m.edsoo.ru/ff0c98fe

bubmmoreka [{IOK
https://m.edsoo.ru/ff0c9ac0

but6mmoreka [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

nHaykunu Papanes
JlaGopaTopHas pabora

«HccnenoBanue IBJIeHUS
BHeKTpOMaI‘ HPITHOI>'I I/IHl[yKI_II/II/I»

NuaykTuBHOCTH. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLUN.
DHEeprusi MAarHUTHOTO TIOJIST KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

TexHuyeckue ycTpoiicTBa 1 UX
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOIBUTATEND,
YCKOPHUTENH JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TeYb

O6o0maromuii ypok «MarHuTHoe
I10JI€C. 3J'ICKTp0MaFHI/ITHa$[ HHIAYKOHWA»

KonTponbHas padota no reme
«Mar"auTtHoe I10JI€e.
DneKTpoMarHuTHast UHTYKIIHS

CB00O/1HBIE MEXaHUYECKUE
koseOanus. 'apmoHnyeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJIeOaHUH.
[IpeBpatenue sHEprUn

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Meproja MajbIxX KoJiebaHuii rpy3a Ha
HHUTHU OT JJIMHBI HUTU U MACCBI I'py3a»

Koneb6arenbublii kKoHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

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

bubmmoreka [{IOK
https://m.edsoo.ru/ffOcab82

bubmmoreka [{OK
https://m.edsoo.ru/ffOcad58

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820



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

QJICKTPOMArHMTHBIC KOJICOaHHS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MEXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHSIMU

®opmyna Tomcona. 3akon
COXpaHCHHS DHEPTUU B UICATTBHOM
KoJIe0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHBIE
MexXaHU4YeCcKue Kojiebanus. Pe3onanc.
BeIHYKICHHBIE 3JIEKTPOMAarHUTHBIE
KoJe0aHus

Ilepemennsblit Tok. CUHYCOUJAIbHBII
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JIEHCTBYIOLIEE 3HAYEHNE CUIIBI TOKA U
HanpsHKEHU

Tpancdopmarop. [Iponssonactso,
nepeaya u noTpedieHue
JIEKTPUYECKON JHEPTUU

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIEKTponepeaayd

DKOJIOTrM4eCKHe PUCKU TIPU
MIPOU3BOJICTBE DIIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
ANEKTPOIHEPTUU B TIOBCETHEBHOM
HKUZHU

bubmuorexa [JOK
https://m.edsoo.ru/ffOch9c4

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

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbd34

bu6nunorexa [JOK
https://m.edsoo.ru/ff0cc324



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

21

22

23

24

25

26

27

28

29
30

MexaHU4ecKue BOJTHBI, YCIOBHUS
pacnpoctpanenus. [lepuon. Cxopoctsb
pacipocTpaHeHUs U JYTHHA BOJIHEI.
[Torepeunsle U TIPOIOJILHBIC BOJTHBI

3ByK. CKOpOCTb 3ByKa. [ pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa

DNEeKTpOMarHuTHbIE BOIHBI, UX
cBoiicTBa U ckopocTh. [lkana
OJICKTPOMArdHMTHBIX BOJIH

[TpuHIMIIBI paIKOCBS3U U
TeneBuieHus. Pa3BuTue cpeacts
cBa3u. Pagnonokanusa

Kontponbhas padora «Konebanus u
BOJTHBD)

[IpssMonuHENHOE pacpocTpaHEeHue
CBETa B OJIHOPOJHOM Cpeje.
ToueyHslil HCTOYHUK cBeTa. JIyd
cBeTa

OTtpakenue cBeTa. 3aKOHbI
oTrpaxkeHus ceera. [loctpoeHue
n300pakeHHi B TJIOCKOM 3epKaie
[Ipenomnenne ceera. [lonHoe
BHYTpeHHEeE oTpakenue. [IpenenbHblit
YTOJI [TOJIHOTO BHYTPEHHETO
OTpaKEHHUS

JlabopaTtopHas pabota «3mepeHune
IIOKAa3aTeJsl MPEIOMIIEHHS CTEKIIA

JIun3el. [loctpoenue n3obpaxeHuii B

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

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

bu6mmoteka [IOK
https://m.edsoo.ru/ffOccfe0

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cc6f8

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd7{6

but6mmorexa [IOK
https://m.edsoo.ru/ff0cd67a

but6mmoreka [IOK



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

31

32

33

34

35

36

37

38

39

nH3e. Popmysia TOHKOU JIMH3HI.
YBenuueHue JIMH3bI

JIaboparopHas pabora
«HccnenoBaHue CBOMCTB
M300paKeHUH B JIMH3AX»

Hucnepcus ceeta. CIIOKHBIN cOCTaB
oenoro ceera. Ller. JIaboparopHas
pabora «HabOmroaeHue nucnepceun
CBETa»

Nutepdepennus cpera. udpakius
ceera. JludpakinonHas pemeérka

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspusanus cBera

OnTrueckue npuOOpbI U yCTPONUCTBA U
yCIIOBUS UX O€30MaCHOTO IPUMEHEHUS

FpaHI/IIIBI MMPUMCEHUMOCTHU
KJIaCCUYE€CKON MEXaHUKHU. HOCTy.]'IaTBI
CIIELMaJIbHON TeoOprun
OTHOCHUTCIBHOCTHU

OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
3ameJieHre BPEMEHU U COKpaIeHUE
JUINHBI

OHeprus U UMIYJIbC PEISITUBUCTCKON
yacTULbl. CBsI3b MAcChl C YHEPTUEH U
UMITYJICOM. DHEPTHUS TOKOSI
Konrtponbnas padora «OnTHKa.
OcHOBBI cIeIMATILHON Teopuun
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/ffOcddle

bubnuorexa [JOK
https://m.edsoo.ru/ffOced22

bubnuorexa [JOK
https://m.edsoo.ru/ff0cf02e

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cf862

bu6nuorexa [JOK
https://m.edsoo.ru/ffOcfa42

bu6nunorexa [JOK
https://m.edsoo.ru/ffOcfc68

but6mmorekxa [IOK
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

40

41

42

43

44

45

46

47

48

49

®otounbl. opmyna [Tnanka. Dueprus
U UMIyJIbC PoTOHA

OTKpBITHE U UCCIIC0OBAaHUE
dorordpdekra. OnbiTer A. T'.
CroneroBa

3akonbl portorddekra. YpaBHeHHE
DuinmTeiHa A Gotosddekra.
«Kpacnas rpanuna» porordpdexra

Jasnenue ceera. Onbitsl [1. H.
JleOeneBa. XUMHUYECKOE AEICTBUE
CcBeTa

TexHuueckue ycTpoiicTBa
MIPAKTUIECKOE TPUMCHCHUE:
dboTosneMenT, GOTOATIHK,
CONTHEYHas OaTapesi, CBETOUO/T

Pemenne 3aga4 1mo reMe «JIEMEHTHI
KBaHTOBOM ONTHUKI

Mogens atoma ToMmcona. ONbITE
Pesepdopna no paccesHHIO 0-4acTHIL.
[TnanerapHas MoJenb aToMa

IToctynatel bopa

W3ny4enue u noriomeHue GoToHOB
IIpY IEPEXO0JI€ aTOMa C OAHOT'O YPOBHS
SHEPIUM Ha Apyrou. Buasl ciekTpos
BoimoBble cBoMcTBa YacTHIL. BOITHEBI
ne bpoins. Kopnyckynsipro-
BOJIHOBOM yanu3M. CIIOHTaHHOE U

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcfel6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0d04a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d091a

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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
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51

52

53

54

55

56

BBIHYKACHHOC U3JIYUCHUC

OTKpBITHE PaANOAKTUBHOCTU. OIBITHI
Pesepdopaa no onpenenennio cocrasa
PaaOaKTUBHOI'O U3TYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
n3JIy4eHus. BiausHue
PaJIMOAKTUBHOCTH HA KUBBIC
OpraHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anba-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usiryuenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHblit
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMYECKHE aCIEeKThI IAEPHOI
JHEPreTUKU

OnemeHTapHbIe YacTULIBI. OTKpPBITHE
no3UTpoHa. MeTo/ bl HaOmo1eH!s U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHL.
Kpyrusiit cton «®@yHaameHTanbHbIe
B3auMozecTBusA. EAMHCTBO
(bu3nuecKoil KapTUHBI MUPa»

Bun 3Bé3anoro neba. Co3sesus,
SIpKUE 3BE31bl, IIJIAHETHI, UX BUIUMOE
nemwkenne. ComHeyHas cucreMa
Connue. ConHevyHast akTUBHOCTb.
Ncrounuk sHeprun CosHIa U 3B€31

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1162

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1356

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d0e38



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

57

58

59

60

61

62

63

64

3BE3/1bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
II0CJIeI0BAaTENbHOCTU. BHyTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
IIPEICTABIECHUSI O IPOUCXOXKIECHUH U
sBotounu CoJiHIA U 3BE3]

Muneunsbiit [1yte — Hama ["anakTuka.
[Tonoxenue u nBuxenue CosHua B
lNanakTuke. 'anmaktuku. YépHble
JBIPBI B SIAJpax rajakTHK

Bcenennas. Paz0oeranue rajgakTuK.
Teopus bosbmoro B3peIBa.
PenukToBO€ nM3nydenue.
MeraranakTuka

Hepemennsie mpoOaeMbl aCTpOHOMHUHT

KontponbHas pabota « 3eMeHThI
aCTPOHOMHU U acTPOPUIUKM»

O6o06matomuii ypok. Ponb pusmku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax NesaTeTbHOCTH
YyeJoBeKa

O6o6maromuit ypok. Pois u Mmecto
(U3HUKN 1 aCTPOHOMHH B
COBPEMEHHOM HAYYHOW KapTHHE MHpa

O6o0maromuii ypok. Pois
¢buznveckoit Teopun B GOpMUPOBAHUA
MPEJCTaBICHUN O PU3MUECKON
KapTHHE MHUpa



65

66

67

68

Ob6o06maromuit ypox. Mecto
(bU3UYIECKOI KapTHUHBI MUpa B 00IIEM
psIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O IPUPOE

PesepBHbIil ypok. MaruutHoe nose.
DneKTpOMarHuTHast HHIyKIIHs

PesepBHblii ypok. Ontrka. OCHOBBI
CIeLMaJIbHON TEOPUH
OTHOCHUTEJIbHOCTH

Pesepnbrii ypok. KBanToBas ¢pusuka.
DneMeHThl aCTPOHOMUU U
acTpo(U3HUKH

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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



https://m.edsoo.ru/ff0d1784




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

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






