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IHHOACHUTEJIBHASA 3AIITMCKA

[Iporpamma mo ¢usnke 0a30BOTO YPOBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pazpaboTaHa Ha OCHOBE IMOJIOKEHHUH 1 TPeOOBaHUMN K pe3yibTaTam
OCBOEHUSI OCHOBHOM 00pa3zoBaTeIbHOM MporpamMMel, mpeactabieHHbix B @I'OC
COOQO, a taxxe ¢ yu€toM ¢eaepanbHOil paboyeil mporpamMMbl BOCIUTAHUS U
KOHIICTILIMK TIperio/iaBaHusl yueOHoro npeamera « Pu3nka» B 00pa3oBaTEIbHbBIX
opranmsanusax  Poccmiickon ~— ®Denepanyy, — peaM3yKOLIIUX  OCHOBHBIC
oOpazoBaTebHbIEe TPOTPaMMBI.

Conepxanue mnporpaMMbl MO (U3MKE HaANpaBlIeHO Ha (POpMHUpOBaHUE
€CTECTBEHHO-HAYyYHOU KapTHUHBI MHpa oOyvaromuxcss 10-11 kmaccoB mnpu
oOyuyeHnH ux pu3uke Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHOJIEATEIBHOCTHOTO
noaxona. I[Iporpamma no ¢usuke coorBerctByeT TpedboBanusim GI'OC COO «k
[JIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METANpeIMETHBIM pe3ylbTraTraM
o0y4YeHHs, a TaKXKe YUUTHIBAET HEOOXOIMMOCTh pealn3aluy MEXIPEIMETHBIX
CBs3el (DM3MKU C €CTECTBEHHO-HAyYHbIMM Yy4eOHBIMM IpeameTamu. B Hel
OTIPENIETISIOTCS OCHOBHBIE LIETU M3YyYEHUsl (PU3UKU Ha YPOBHE CPEIHETO OOLIETO
o0pa3oBaHus, INIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3HUKU: INYHOCTHBIE,
MeTanpeIMeTHbIC, MpeMeTHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma no pusmke BKIHOUALT:

0 mIaHUpyeMbIE Pe3ybTaThl OCBOEHUS Kypca (PU3HKU Ha 0a30BOM YpPOBHE,

B TOM YHCJI€ TIPEAMETHBIE PE3ybTaThl IO ToJaM 00y4eHuUs; O cofepraHue

ydeOHoro npeamera «dusuka» mo rogam oOyUueHusI.

du3nuka Kak Hayka o Haubosee OOIIMX 3aKOHAX MNPUPOJbI, BHICTYIas B
Ka4eCTBE yU4E€OHOTO IpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIA/l B CUCTEMY
3HaHUM 00  okpyxaromiem  Mmupe. kombHblE  Kypc — pusukm  —
CUCTEeMOOOpa3ylomuid 711  €CTECTBEHHO-HAYYHBIX YYEOHBIX TIPEIMETOB,
NOCKOJIbKY (DM3MUYECKUE 3aKOHBI JIeKaT B OCHOBE IMPOIECCOB M SIBICHUM,
U3y4aeMbIX XUMHEH, Ouosioruei, (usndeckoil reorpadueit u acTpoHOMUEH.
Hcnonp30BaHNEe M aKTUBHOE NPUMEHEHUE (PU3NUYECKUX 3HAHUU OIpenesser
XapakTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUWA B cdepe HHEPreTUKH,
TPaHCIIOPTA, OCBOEHUSI KOCMOCA, TOJYyUYEHHUsI HOBBIX MAaTEPUAJIOB C 3aJaHHBIMU
cBOCTBaMU u Jpyrux. M3ydeHwme (U3MKM BHOCHUT OCHOBHOW BKJIaa B
(opMUpPOBAaHUE €CTECTBEHHO-HAyYHOM KAapTHUHBI MHpa OOydYarolmuxcs, B
dbopMupoBaHUE YMEHUH IPUMEHATH HAyYHbI METOJ1 TO3HAHUS MPU BHIMOJIHEHUU
UMU y4eOHBIX UCCIIEIOBAHUN.



B ocHOBy Kkypca ¢u3mku 1y ypOBHsI CpemHero oOmiero oOpa3oBaHUS
MOJIOKEH PsIA UACH, KOTOpPbIE MOYKHO paccMaTpHvBaThb KaK IMPUHLHMIIBI €ro
HOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTHUYECKHU
3aBEpIIEHHBIM, OH COACPKHUT MaTepuall U3 BCeX pa3aesioB (PU3UKH, BKIIIOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeWl Marepuan Kypca (U3HKH
0o0benquHEH BOKPYr (¢u3MYecKux Teopuil. Bemgyumm B Kypce sBisercs
(opMuUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzanus OpearonaraeT HCIOIb30BaHUE
TYMaHUTApHOTO MOTEHLIMala (PU3NYECKON HAyKU, OCMBICIICHHUE CBS3H Pa3BUTHUSA
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTUYECKUMHU MPOOIEMaMHU.

Hoess npuknaomnoii nanpasnennocmu. Kypc (usuku mnpenmnonaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUUYECKUX MPUIIOKEHUIH
U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peamuszyeTcsi MOCPEACTBOM BBEIEHHUS SJIEMEHTOB
COJIEp)KaHMsI, TIOCBAIIEHHBIX HKOJOTUYECKUM MPOOIEeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHKW U TEXHOJIOTHM, a TakKe OOCYKICHUS
npoOieM  palMOHAJIBHOTO  MPUPOJONOIB30BaHUA M IKOJIOTMYECKOU
0€30MacHOCTH.

CrepXKHEBBIMH dJI€MEHTaMU Kypca (DU3UKH HA YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus SABJISAIOTCA pu3HUecKue Teopur (GopMUpOBaHHUE PEICTABIECHUN O
CTPYKTYpE MOCTpOEHUS (PU3NIeCcKoil TeopuH, poiu (HyHIaMEHTAIbHBIX 3aKOHOB
U TPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUAX O TMPHUPOJAE, TpaHUIAX
MPUMEHUMOCTH TEOPUM, JJIS ONMUCAHUS E€CTECTBEHHO-HAYYHBIX SBICHUN W
IIPOIIECCOB).

CurcTeMHO-esITeIbHOCTHBIN TTOIXO0/ B Kypce (DM3HKHU peann3yeTcs Mpekae
BCETO 3a CYET OpPraHU3alui SKCIIEPUMEHTAIBHON NEATEIbHOCTH 00yHYarOIIUXCS.
st 6a30BOrO ypoOBHS Kypca (U3MKH — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U Ja0OpaTOpPHBIX pabdoT,
KOTOpBIE€ B MporpaMme 1o (Hu3ruke 0ObeTMHEHBI B OOIIUM CIUCOK YUYEHUUECKUX
NpakTUYeCKUX padoT. Boiaenenue B ykazaHHOM IepedHe J1abopaTopHbIX padoT,
MPOBOAMMBIX JIJII KOHTPOJST M OIECHKH, OCYIIECTBISIETCS YYaCTHUKAMU
0o0pa3oBaTeNIbHOTO TIPOIlECCa HCXOAsS W3 OCOOCHHOCTEW IUIAHWPOBAHUS U



ocHamleHusi kaOunera @usuku. Ilpu sTomM oOecreunBaeTcs OBJIAJACHHE
00y4aronMMHCS YMEHUSIMH TTPOBOJIUTH KOCBEHHBIE M3MEPEHMsI, UCCIIEIOBAHNUS
3aBUCUMOCTEH (U3NYECKHX BEIMYMH M IOCTAHOBKY OIBITOB IO TPOBEPKE
HPEATIOKESHHBIX TUIIOTES.

Bonbioe BHUMaHHE YIENsETCS PEUICHUIO PAcUETHBIX M KaueCTBEHHBIX
3agad. [lpu 3TOM 1711 pacu€THBIX 3a/a4 MPUOPUTETOM SIBJISIIOTCS 3a7a4M C SBHO
3aJJaHHOH (PU3HUECKON MOJIEIIBIO, TO3BOJISIONINE TPUMEHSTh U3yUEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTHU KaK M3 OJJHOTO pasfiena Kypca, TaKk U HHTETpUPYs 3HAHUS U3
pa3HbIX pa3zaenoB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIIIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKaHUsI (U3NYECKUX SIBICHUN U MPOLIECCOB B OKpYXKarollen
KU3HHU, TpeOyroue BbIOOpa (U3NYECKOM MOJENU Ul CUTyallud HpPaKTUKO-
OpPUEHTUPOBAHHOIO XapaKTepa.

B COOTBETCTBUU c TpeOOBaHUSIMU orocC COO K
MaTepuaJbHOTEXHUYECKOMY OOECIEUeHUI0 YyueOHOro mpolecca 0a30BbIH
ypOBEHb Kypca (PU3MKU HAa YPOBHE CpeIHEro oOImiero oOpa3oBaHUs JIOJKEH
U3y4arTbCsl B YCJIOBUSIX MPEIMETHOrO KaOMHeTa (PU3UKH WM B YCIOBUAX
UHTErPUPOBAHHOTO KaOWHETa TMPEAMETOB €CTECTBEHHO-HAyYHOrO IMKIa. B
KaOuHeTe PU3NKHU TOJKHO OBITh HE0OXOAMMOE JTa00paTopHOE 000pYAOBaHUE JIJIst
BBITIOJTHEHUSI YKa3aHHBIX B TIPOrpaMMe M0 (PU3HUKEe YICHUUECKUX MPaKTHICCKUX
paboT U JEMOHCTPALIMOHHOE 000PYI0BaHHE.

JleMoHcTpaniioHHOe  00opynoBanue GOpMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MWHHMAJIbHOH JIOCTaTOYHOCTH W OO0ECIEYMBAET IMOCTAHOBKY
MEPEYUCIICHHBIX B MpOrpaMMme MO (UBHMKE KITIOUEBBIX JIEMOHCTPAIUM ISt
UCCJICIOBAaHUSI M3yYaeMbIX SBJICHUA U TPOIECCOB, OHMIUPHUYECKUX U
(dyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYCCKUX MTPUMEHEHUH.

JlaboparopHoe oOopydoBaHHE i YYEHHYECKHX MPAKTUYECKUX padoT
dbopMupyeTcst B BUAE TEMAaTUUECKUX KOMIUIEKTOB M 00ECIIEUUBACTCS B pacuére
OHOTO KOMILJIEKTa Ha JABYX oOOydJaromuxcs. Temarndeckne KOMILIEKTHI
J1a00paTOPHOTO OO0OPYIOBAHUS JIOJDKHBI OBITH TMOCTPOCHBI HAa KOMILJIEKCHOM
MCIIOJIb30BAaHUM aHAJIOTOBBIX M MU(PPOBBIX MTPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJIC ITU(DPOBBIX JabOOpaTOpHii.

OCHOBHBIMHU LEJIIMH U3yUYeHUs (PU3UKH B 00IIEM 00pa30BaHUU SBISIOTCS:

« (opmupoBaHHe WHTEpeca M CTPEMJICHUS OOYYalOIUXCS K HAYYHOMY

W3YYCHHUIO TPUPOBI, PAa3BUTHE WX HHTEIDICKTYaJIbHBIX M TBOPYCCKHX
CIIOCOOHOCTEH;



- pa3BUTHE MNPEJICTABICHUM O HAYYHOM METOAEC IO3HAHUS U
dbopMupOBaHUE HCCIEAOBATEIBLCKOTO OTHOIICHUS K OKPY)KAIOITUM
SIBJICHUSIM;

« (opmupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3yibTara H3y4CHUS
OCHOB CTPOCHHUS MaTepUH B (PyHIaMEHTATbHBIX 3aKOHOB (hYU3HUKU;

- (opmupoBaHue yMeHUU OOBSICHATH SBJICHUS C MCHOJIb30BAHUEM
bu3HUeCKUX 3HAHWUN U HAYYHBIX JI0KA3aTeIbCTB;

 (opmupoBaHHe MpeACTABICHUN O pOM (PU3UKHU IS PA3BUTHUS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUM.

JlocTrKeHue TUX 11esieil 00ecredynBaeTCs pelIeHUEM CIIeIYIOMMX 3aad B

mporecce U3ydeHus Kypca (pu3MKu Ha YpOBHE CPETHETO 00IIero o0pa3oBaHus:

« mnpuoOpeTeHHe  CUCTeMbl 3HaHMM 00  o0mux  QusnUecKux
3aKOHOMEPHOCTSIX,  3aKOHAaX,  TEOpUsSIX,  BKJIOYash  MEXAHUKY,
MOJIEKYJSIpDHYI0 (DU3HKY, SJEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKYy U
AIIEMEHTHI aCTPOPU3UKH;

- (QopMHpOBaHME YyMEHUU MPUMEHATh TEOPETUUECKUE 3HAHUS IS
0OBbACHEHUST (PU3MUECKUX SIBICHUN B MOPUPOAEC U ISl TPUHSATUA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM KU3HU,

« OCBOGHHE CIIOCOOOB pEIICHHS PA3IMYHBIX 3aJa4 C SIBHO 3aJaHHOU
dbu3uYeckoll MoOIeNblo, 3a7ad, IMOAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3fanre (PU3NIeCKOr MOJIEIH, aJICKBAaTHON yCIIOBHUSAM 3a/auu;

+ TOHUMaHUE (PU3NYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U  TEXHOJIOTMYECKUX TMPOIECCOB, HX BIUAHUS Ha
OKPY>KaIOILYIO Cpeny;

*  OBJIaJICHHE METO/IaMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U ITPOBEACHUS
bU3UYECKUX IKCIIEPUMEHTOB, aHAIU3a U UHTEpIpeTalu HHopMaIuu,
OTIpeJIeSICHUsI TOCTOBEPHOCTH MOJYYEHHOTO pe3y/IbTara;

CO3JaHME YCIIOBUM JIJIA PA3BUTHSI YMEHUU ITPOCKTHOMCCIIEIOBATEIIBCKOM,
TBOPYECKOW I€SATEIBHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBonutcs 136 gacos: B 10 kimacce — 68 yacoB (2 daca B HECIIO),
B 11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemspiii B mporpamme Mo (U3MKE MepeuyeHb JIabOpaTOPHBIX H
MPAKTUYECKUX PAOOT SBISIETCS PEKOMEHJIOBAHHBIM, YUYUTENh JEJacT BBIOOD
MPOBENCHUS J1abOPaTOPHBIX PaOdOT M OMBITOB C YYETOM WHAMBUAYATbHBIX
0COOEHHOCTEN 00yJarOITUXCS.



COAEPKXAHUE OBYYEHUA
10 KITACC

Pa3z[e.11 1. ®u3uka u METOAbI HAYYHOI'0 ITO3HAHUSA

duznka — Hayka o npupoae. Hayunsie METObI MO3HAHUS OKPYKAKOLIETO
mupa. Ponb 3kciepuMeHTa 1 TEOpUM B IPOLIECCE ITO3HAHUS IPUPOJIBI.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (pU3NUECKUX SBJICHUHN U NpoleccoB. HayuHble runoTessl.
®u3znyecKue 3aKOHbI U TeOpUU. [ paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Posb m MecTto pu3nKM B (POPMUPOBAHMM COBPEMEHHON HAy4YHOW KapTHHBI
MUpa, B IPAKTUYECKOU IEATEIBHOCTH JIOACH.

Jlemoncmpayuu

AnanoroBple U LU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBuxkeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemenienue, ckopocTh (CpenHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHE MATEepHaIbHOW TOYKH, UX MPOCKIHH HA OCHU CUCTEMbI KOOPJUHAT.
CroxxeHue nepeMeleHuil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEWHOE MBIKeHuE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, Ty TH U MEPEMEILICHUS
MaTepuagbHON TOUYKU OT BPEMEHHU.

CBobogHoe mazeHre. YCKOPEHHE CBOOOTHOTO TaACHUS.

KpuBonuueitHoe nBukeHWe. JI[BUKEHHE MAaTrepuaIbHOM TOYKH TIO
OKPYKHOCTH C TIOCTOSSHHOM II0 MOIYJII0 CKOPOCTBIO. YIIIOBasg CKOPOCTb,
JUHEWHas ckopocTh. Ilepuom m wactora oOpamenus. lleHTpocTpeMUTEIbHOE
YCKOpEHHE.

TexHuYecKrne YCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIHUIOMETD,
JBI)KEHHUE CHAPSIO0B, IIEMTHBIE U PEMEHHBIE TIepeaayn.



Jlemoncmpayuu

Monenb cucteMbl 0OTCUETA, UIUTFOCTPAIIUS] KHHEMAaTUYECKUX XapaKTePUCTUK
JBUKCHUSL.

[IpeoOpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnionenue aBuxkeHHs Tesa, OpONIEHHOTO MMOJ YIIOM K TOPU30HTY U
TOPU3OHTAIIBHO.

N3mepenune yckopeHus: CBOOOTHOTO TMaJICHHUS.

Hamnpasnienne ckopocTy npu JBHKEHUH IO OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomuwl

N3yueHre HEpaBHOMEPHOTO JIBUKEHUS C IIEIBIO OMPEACICHUSI MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOUIEHUS MEXAY IYyTSAMH, NPOWICHHBIMH TEJIOM 3a
MOCJIEOBATEIbHBIC PaBHbIE TMPOMEXKYTKA BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBWKEHUH C HA4aJIbHOM CKOPOCThIO, PABHOM HYIIIO.

N3yueHne IBMKEHUS IAPUKA B BA3KOU KUJIKOCTH.

Nzyuenne nBuxeHus Teaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCcTH [anmunesa. Ilepseiid  3akoH  Herotona.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. lIpunuun cynepno3unuu cui. Bropoi 3akon HetoToHa
U1  MarepualibHOW  TOYKH. Tpernii 3aKOH Herotona g
MaTepHUaIbHbIX TOUEK.

3akoH BcemupHOro Ttarorenus. Cuia Ttskectu. llepBasg kocmuyeckas
CKOpPOCTb.

Cuia ynipyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (okosi, CKoJibskeHusl, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBLKEHUS U cuiia TpeHus nokost. KoaduimeHnt tpeHusl.
Cuita cOnpoOTUBIICHUS MPU JIBXKCHUU Teja B KUIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBIKEHHE a0COMIOTHO TBEPIOTO TeEa.

MoOMEHT cuJIbI OTHOCUTEIBHO OCH BpamieHus. Ilmedo cunbl. YcioBus
paBHOBECHUS TBEPIOIO TENA.

TexHUuecKkue yCTPONCTBA M MPAKTUUYECKOE MPUMEHEHHUE: MOJUIUITHUKH,
JBU)KEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepuuu.



CpaBHeHHE MacC B3aMMOJICHCTBYIOIINX TEJl.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JAe(hOpMaIIH.

HeBecomocts. Bec Tena nmpu yCKOPEHHOM NOIBEME U T1a/ICHUMU.

CpaBHeHUE CUJT TPEHUS MOKOS, KAYEHUS U CKOJIBKCHUSL.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul I3yuenue

JIBDKEHUST OpyCKa MO0 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pa3slie, OT UX JAePOpMalHH.

HccnenoBanue ycCloOBUKA PAaBHOBECHUS TBEPAOIO Tela, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cCOXpaHeHUs 6 MEXAHUKE

Nmiynbe MaTepraibHONW TOYKHU (Telia), CUCTEMbl MaTEpPHUAJIbHBIX TOUEK.
NMnynbc cuiibl 1 BI3MEHEHHUE UMITYJIbCA Tella. 3aKOH COXPaHEHUs UMITYJIbCA.
PeaktuBHOE NBUKEHHUE.

PaGota cusibl. MOIIHOCTD CUJTBI.

Kunernueckass sHeprusi marepuaibHOM Touku. Teopema 00 M3MEHEHHH
KUHETUYECKOW SHEPTUM.

[TorennumanbHas SHEPIusl. IToreHmanpHas SHEprus YIIPYTO
neopmupoBaHHON TNpyXuHBL. [loTeHIManbHas H2Heprus Tela BOIM3U
ITOBEPXHOCTH 3EMIJIN.

[ToTennumanpHpile W HEMOTCHIHaIbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTCHIUAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKON YIHEPTUU CUCTEMBI TEIL.
3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPIHUU.

Yhpyrue u Heynpyrue CTOIKHOBEHHS.

TexHMYeCcKrne yCTpOMCTBA U MPAKTHYECKOE MPUMEHEHUE: BOJIOMET, KOMED,
MPY>KUHHBINA TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCa.

PeaxkTuBHOE IBM)KECHHUE.

[Tepexon mOTeHIIMAIBHON YHEPTUN B KHHETHUECKYIO U OOPaTHO.



Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHnne aOCOMIOTHO HEYNPYTOoro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasSTHHUKOB.

UccnenoBanue cBsi3u pabOThI CUITBI C K3MEHEHUEM MEXaHUYECKOU SHEPTUU
TeJla Ha MMPUMEPE PACTSKEHUSI PE3UHOBOTO KI'yTa.

Paznen 3. MoJiekyasipHasi Gu3nKa 1 TEPMOAMHAMHUKA
Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUU U UX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmxeHue. uddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBHS YacTULl BellecTBA. MoJenu CTpOEHUs ra3oB, XUAKOCTEH U
TBEP/BIX TEJI U OOBSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mozeneil. Macca
u pa3zmepbl Monekyn. KonnuecTBo BemectBa. [loctosanas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ n3mepenue. lllkana remneparyp
Llenbcus.

Monenb UJEaJTbHOTO rasa. OcHoBHOE YpPaBHEHHUE
MOJICKYJIIPHOKMHETUYECKOM  TEOpUM  HWJeaJbHOTO  raza.  AOCOIIOTHas
TeMreparypa kKak Mepa cpeaHed KHHETUYECKOM PHEPTrUU TEIIOBOTO JIBUKEHUS
yactul rasza. lllkanma temmneparyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHEHHE
MenpaeneeBa— Knanelipona. 3akoH JlansroHa. M3omnpoiiecchl B Ui€aIbHOM Ta3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemiecTBa.  ['paduyeckoe  mpencraBiieHUE
M30MPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

Texnuyeckue ycTpolcTBa M TPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIONIME JUCKPETHOE CTPOEHHUE BellecTBa, (ororpaduun
MOJIEKYJI OPTaHUYECKUX COSTMHEHUH.

OnbiTel 10 U PY3UH KUIKOCTEN U Ta30B.

Monenb OGpOyHOBCKOTO ABUKEHUS.

Mopnens onbita LlTepHa.

OnBITHI, JTOKa3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aWMOJICHICTBUS.

Monenb, WITIOCTpUpPYIOIAs TPUPOAY JaBICHUS Ta3a Ha CTCHKH COCY/Ia.

OnbITh, WUTFOCTPUPYIONINE YpPaBHEHHWE COCTOSHUS HJICAIbHOTO Trasa,
M30IPOIECCHI.



Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

Omnpenenenue Maccsl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUN
00BbEMa KOMHATBI, JABJICHUS U TEMIIEPATYPHI BO3AyXa B HEM.

UccnenoBanne  3aBUCUMOCTH  MEXAy  [apaMeTpaMud  COCTOSIHUS
Pa3peKEHHOTO rasa.

Tema 2. Ocnoebl mepmoouHamuKku

TepmonunaMuueckas cucreMa. BHYTpeHHS SHEPIUs TEPMOIANHAMUYECKON
CUCTEMBI ¥ crtocoObI e€ n3mMeHeHus. KonmnyecTBo TeminoTel 1 padboTta. BHyTpeHHsis
DHEpPrusi  OJHOATOMHOIO  HJAEalIbHOTO  Ta3a. Buasl  Temionepenayu:
TEIJIONPOBOHOCTD, KOHBEKIIHS, U3IIyUeHHUE. YIeIbHas TEINIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMIOTHI PHU TEIUIONEpEaAaYe.

[lonsitTue 006 aauabatHoM mpouecce. IlepBblli 3aKOH TEPMOIWHAMUKH.
[IpuMeHeHre epBOro 3akoHa TEPMOJIMHAMUKYU K H3omporeccaM. [ papuueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh po1ieccoB B MPUPOJIE.

TennoBble  mamuHbl.  [IpuHIMOBI  OEWCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanus SHEpPruM B TEIUIOBBIX MamnHaX. KoaduiueHt mone3Horo
nerictBusl TerioBod MmammHbl. [ukn KapHo m ero koad@uImeHT Mone3HOoro
NEUCTBUA. DKOJIOTMYECKUE MPOOIEMbI TEIIIOIHEPTETHKH.

TexHuueckue yCTpOICTBA M NPAKTHYECKOE MNPUMEHEHHE: JBUTaTellb
BHYTPEHHETO CTOpaHus, OBITOBOI XOMOMUIHLHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MmeHeHne BHYTpEHHEH 3HEpPrUM Tejia MPpU COBEPIICHHH PaOOThl: BBUIET
npoOKU U3 OyTBUIKM TOJ JEHCTBHUEM CKaTOro BO3/AyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MmyTéM TpeHUSs (BUACOAEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPTUHU (TeMITepaTyphbl) Tea IpH TeIionepeaaye.

OnpIT 1O anuMabaTHOMYy paCUIMPEHHIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Monenun mnapoBoii  TypOMHBI, JBUTAaTelii BHYTPEHHETO CrOpaHMs,
PEaKTUBHOTO JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne yaenpHoN TEMI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeuwjecmea. Pazoevie nepexoovl

[TapooOpazoBanue u konAeHcauus. Mcnapenue u kunenue. AOCOMOTHAS U
OTHOCHTEJIbHAS BIIAJKHOCTH BO3AyXa. HachllleHHBIM mMmap. YiaenbHas TEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JIABJICHUS.



Teépnoe teno. Kpucramimuyeckue u amopdHbie Tena. AHU30TPONUS
CBOMCTB kpucTauioB. XKuakue kpuctamisl. COBpeMEHHbIE MaTepHAaIbI.
[1naBneHue u KpucTaM3alus. YaelbHas TemioTa miasieHus. Cyomumanusi.

YpaBHEHUE TEIIOBOTO OanaHca.

TexHuyeckne ycTpoOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHH MOJYYEHUS] COBPEMEHHBIX MaTepHaoB,
B TOM YHCJIE HAHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MApOB.

Kumnenve npu moHMKEHHOM JaBIICHUH.

CnocoObl U3MEpEeHUS BIAXKHOCTH.

Habmronenne HarpeBaHus U IJIaBJIECHUS KPUCTAINIMYECKOTO BEIIECTBA.

JleMOHCTpaIysi KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

H3mepeHne OTHOCUTETHHON BIaKHOCTH BO3TyXa.

Pa3zneu 4. DiekTpoaiHAMHUKA

Tema 1. Inexmpocmamuxa

DIIeKTpU3alus TeJl. JNEKTPUYECKUW 3apsia. JlBa BuIa JIIEKTPUUECKHUX
3apsiaoB. [IpOBOMHUKYN, TUANEKTPUKU U MOJTYNPOBOAHUKH. 3aKOH COXPAHEHUS
IIEKTPUYECKOTO 3apsja.

B3anmonerictBue 3apsinoB. 3akoH Kynona. TodedHBIM 3lEKTpUYECKUN
3apsa. Dnekrpudeckoe nose. Hanpsox€HHOCTh anekTpudeckoro noiist. [IpuHnun
CYyHEpHO3ULINN JEKTPUUECKUX TosIeH. JINHUM HaNPsSKEHHOCTH SJIEKTPUYECKOTO
OJISL.

Pabora cun oanexrpocratmueckoro mons. llorenmuan. PasHocTh
noteHuuanoB. [IpOBOAHMKM WM AMAJIEKTPUKUA B DSJIEKTPOCTATHUYECKOM TOJIE.
JlusnexTpuyeckas IpOHUIIAEMOCTb.

DIIEKTPOEMKOCT. Kounnencarop. DIIEKTPOEMKOCTh TLJIOCKOTO
KOHJIEHCATOpa. DHEPIrUs 3apsHKEHHOI0 KOHAEHCaTopa.

TexHUYeCcKrne yCTpOMCTBA U NPAKTHYECKOE IIPUMEHEHME: JIIEKTPOCKOIL,
AIIEKTPOMETP, INMEKTPOCTATUYECKAsl 3alluTa, 3a3eMJICHUE JJIEKTPONpHUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN alapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpOKCTBO M IPUHLIMUIT JEUCTBHUS JJIEKTPOMETPA.

B3anmonelicTBue HadIEeKTPU30BAHHBIX TET.



DIEKTPUUECKOE TOJIE 3apsHKEHHBIX TEI.

[IpOBOMHUKH B IMEKTPOCTATHUECKOM TIOJIE.

DNeKTpocTaTUIeCKast 3aluTa.

JIMDIIEKTPUKH B DJIEKTPOCTATHIECKOM TIOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOopa OT IUIONIAIN
MJIACTUH, PACCTOSTHHS MEXTY HUIMU U TUAJICKTPUICCKONU MTPOHUIIAEMOCTH.

DHeprus 3apsKeHHOTO KOHAeHcaTropa.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepenue 3MeKTpoEMKOCTH KOHICHCATOopa.

Tema 2. Ilocmosannwtit 21exkmpuueckuii mok. Toku 6 paznuunplx cpedax

DNEKTPUYECKHI TOK. YCIOBHUS CYILIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuita Toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 171 ydacTKa LETu.

DIEKTPUYECKOE COMPOTUBIICHUE. YIEIBHOE CONPOTUBJIECHUE BEILECTBA.
[TocnenoBarenpHOE, MAPALICIBHOE, CMEIIIAHHOE COCIMHEHNE TPOBOIHUKOB.

Pabora nsnmekrpuyeckoro Toka. 3akoH JDxoyms—JIenma. MonrHOCTb
ANEKTPUYECKOTO TOKA.

DIIEKTPOABMKYIIASI CHJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHHMKA TOKA.
3akoH Oma g1 mnonaHOM (3aMKHYTOM) siekTpuyeckoil uenu. KopoTkoe
3aMbIKaHUE.

DIIEKTPOHHAS MPOBOAMMOCTh  TBEPABIX  METAJLIOB.
3aBUCUMOCTb COMPOTUBJIEHUS] METAJJIOB OT TeMIeparypbl. CBEpXITPOBOAUMOCTD.

DNEKTpUYECKHI TOK B BakyyMe. CBOICTBA IEKTPOHHBIX ITYYKOB.

[TonynpoBognuku.  CoOcTBeHHas W MOpUMECHas  MPOBOAUMOCTH
noJTyripoBOoIHUKOB. CBoMcTBa p—n-niepexona. [lomynpoBogHUKOBEIE TPHOOPHI.

OJIEKTpUYECKU TOK B pacTBOpax M paciiaBax d3JIEKTPOJIUTOB.
DIIEKTPONIMTUYECKAsI AUCCOIUAIUA. DIEKTPOIIHU3.

DJIEKTPUUYECKHI TOK B razax. CaMOCTOSITEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monnus. [1nazma.

TexHUYeCKrne YCTPOMCTBA M TMPAKTUYECKOE MPUMEHECHHUE: aMIIEpMETD,
BOJILTMETP, PEOCTaT, MCTOYHUKH TOKA, JJICKTPOHArpeBaTelIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTUBICHUS, BaKyyMHBIN
JTNOJT, TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBINA O/, TaTbBAHHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAIIPSKEHMUS.



3aBUCUMOCTH CONPOTUBIICHUS LMJIMHAPHUYECKUX MPOBOJAHHUKOB OT JIJIMHBI,
IIJIOLIAH TIOIIEPEYHOrO CEYCHMS U MaTepuaa.

CMmelaHHOe COETMHEHNE ITPOBOIHUKOB.

[Ipsmoe w3MepeHne DJIEKTPOABUKYIIEW cwibl. KopoTkoe 3aMbIKaHuE
raJIbBAHUYECKOTO AIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHMUS.

3aBUCUMOCTb CONPOTUBIICHHS METAJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTE IIEKTPOIIUTOB.

HckpoBo# paspsia U IPOBOAUMOCTD BO3YXa.

OAHOCTOPOHHSISI NPOBOJUMOCTD TUO/A.

Yuenuueckuii sxkcnepumenm, nabopamopmwvie pabomer 3yuenue

CMEUIaHHOTO COEAUHEHUS PE3UCTOPOB.

N3mepeHne 3eKTpOABMKYILIEH CHIIbI UICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUSI.

Habmnronenue snekrpoiusa.

MesknpeaMeTHbIe CBA3U

N3yuenue kypca ¢pusnku 6a30Boro ypoBHsa B 10 Kiacce oCyliecTBIsETCS C
Y4ETOM COEpKATEIbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTreMaTHKH,
OMoNoTHHN, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowcnpeomemuvie nonsamus, CBI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBICHHE, HAyYHBIM (akT, rumnoresa, (u3uveckas BeITUYMHA, 3aKOH,
Teopusi, HAOMIOAEHHUE, FIKCIIEPUMEHT, MOAEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUe CHUCTEMbl YpPAaBHEHMM, JMHEWHAs QYHKIUA,
napabosa, runep0osia, ux rpauKy U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCHUHYC, TAaHI€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonoeus: mexanndeckoe ABUKEHUE B )KUBOU npupone, nuddysus, ocMmoc,
TEII000MEH KHUBBIX OPTaHU3MOB (BU/IbI TEIIONIEPEAauH, TEIJIOBOE PABHOBECHE),
ANIEKTPUYECKUE SBJIICHUS B dKUBOU MPUPOJIE.

Xumus: NTUCKPETHOE CTPOEHHE BEUIECTBA, CTPOCHHE aTOMOB U MOJIEKYII,
MOJIb BEILIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU
Y Ta30B, DJIEKTPUYECKUE CBOMCTBA METAIIJIOB, JIEKTPOIUTHYECKAs TUCCOIUAIISA,
rajbBaHHKa.

Teoepaghus. BTaXXHOCTh BO3yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: nmpeobpa3oBaHKe IBMKEHUHN C UCIIOJIIb30BAHUEM MEXaHU3MOB,
YYET TpPEHUsS] B TEXHHKE, MOMAIIUITHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakera, BOAOMET W JPyrue), JBUTaTellb BHYTPEHHErO



CropaHusi, mapoBasi TypOrHa, ObITOBOM XOJOAMIbHUK, KOHAUIIUOHED, TEXHOJIOTUU
IIOJIyYEHHsI COBPEMEHHBIX MAaTepHaloB, B TOM YHCIIE HAHOMATEPUAIIOB, W
HAHOTEXHOJIOTUH, JIEKTPOCTATHUECKAs 3alllUTa, 3a36MJICHHE 3JIEKTPOIPUOOpPOB,
KCEPOKC,  CTPYWHBIH  TNPUHTEp,  DIIEKTpOHArpeBaTelbHbIE  MPUOOPHI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajJbBaHUKA.

11 KUIACC

Pa3nen 4. JinekTpoaMHaAMHUKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[TocTostHHBIE  MarHUTHl. B3anMOIENWCTBHE TMOCTOSSHHBIX  MAarHHUTOB.
MarunutHoe mone. Bekrop MarHuTHOM WMHAYKUMHU. [IpuHIMN cyneprno3uuuu
MarHUTHBIX NoJed. JIMHUKM MarHuTHOM MHAYyKUMHU. KapTuHa JITMHUNA MarHUTHON
WH]IYKIIMH TI0JI MOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1noJjie TpoBOJHUKA C TOKOM. KapTuHa JTUHUNA UHIYKIIUU
MAarHUTHOTIO TOJIS JNIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIEBOTO
ITPOBO/IHMKA, KAaTylIKA  C TOKOM. OnebIT Opcrena.
B3aumoperictBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZyJib U HAalpaBJICHUE.

Cuna JlopeHna, €€ MoAynabp W HampapicHHE. J[BHIKEHHE 3apsiKEHHOU
YacCTHUIIbl B OTHOPOJIHOM MarHuTHOM mosie. Pabora cuibl Jlopenna.

SIBrieHnEe BNEKTPOMArHUTHOM WHAYKUMU. IIOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOABUKYIIAS CHla HHAYKIWUA. 3aKOH D3JIEKTPOMarHUTHOM
nHaykuuu Papanes.

BuxpeBoe snekTpuyeckoe mnojie. INEKTPOABUXKYIAS CUJIa UHAYKUUUA B
MIPOBOJIHUKE, ABUKYIIEMCS MMOCTYIATEILHO B OJTHOPOTHOM MAarHUTHOM TIOJIE.

[TpaBuno Jlenua.

NHaykTUBHOCTh. SIBIIEHHE CAMOMHIYKLUMH. OJIEKTPOABUXKYIIAS CHUJa
CaMOUHIYKITUH.

DHeprusi MarHUTHOTO MOJIsI KAaTYIIKA C TOKOM.

DNEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M TMPAKTHUYECKOE MPUMEHEHUE: MOCTOSIHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOJIBUTATENb, YCKOPUTEIU SIEMEHTapPHBIX
YaCTHIl, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.



OTKJIOHEHHE IIEKTPOHHOTO IMy4YKa MATHUTHBIM TOJIEM.

JIMHUY MHIYKIWA MAarHATHOTO TIOJISL.

B3anmonernicTBue AByX MPOBOIHUKOB C TOKOM.

Cuna Ammnepa.

J[enctBue cuibl JIopeHiia Ha HOHBI AIEKTPOJIUTA.

SIBiIeHUE ANEKTPOMATHUTHOM UHIYKIIHH.

[IpaBuno Jlenua.

3aBUCUMOCTD AJEKTPOJBIKYILEH CUIIBI MHAYKIIUA OT CKOPOCTH U3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne CaMOMHAYKITUH.

Vuenuueckuii akcnepumenm, 1abopamopmvie pabomwt Izyuenue

MArHUTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanne IeWCTBUA TOCTOSHHOTO MAarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3IEKTPOMATHUTHONW UHAYKIIHH.

Paspeu S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 371eKmpPOMAZHUMHbIE KONEOAHUA

KonebarenbHast cucrema. (CBOOOJHBIE MEXaHWYECKHE  KOJIEOAHMS.
["apmonundeckue konedanus. [lepron, yactora, amminTyna u dasza KoineOaHUi.
[IpyxMHHBIN MaATHUK. MareMaTn4yeCKUii MassiTHUK. YPaBHEHUE TAPMOHHYECKHUX
kosiebanuil. [IpeBpaiienre sHeprun Mpu rapMOHUYECKUX KOJIEOAHUSIX.

KoneGarenbupiii koHTYyp. CBOOOIHBIE 3IEKTPOMATHUTHBIE KOJICOAHUS B
UJeaJbHOM KOJIeOaTeIbHOM KOHTYpe. AHAIOTUS MEXAY MEXaHHUYECKUMU U
AIIEKTPOMArHUTHbIMUA KoJieOaHusiMu. @opmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUM B UJI€aJIbHOM KOJI€0aTEIbHOM KOHTYPE.

[IpencraBnenrie 0  3aryxaromux  KojeOaHusX.  BbIHYXXIeHHbIC
MexaHuueckue Kosiebanusi. Pe3oHaHc. BbIHyXIEeHHbIE 3IEKTPOMAarHUTHbBIC
KoJIeOaHusI.

Ilepemennpiii TOK. CHHYCOMAAQIBHBIM IEPEMEHHBIN TOK. MONIHOCTH
NEPEMEHHOTO TOKa. AMIUIUTYIHOE M JCHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa M
HaIpsKEHUS.

Tpauchopmarop. [IponsBoncTBo, nepenada u MOTPEOICHUE IICKTPUICCKON
SHEPruu. DKOJOTUYECKUE PUCKHU MPHU MPOU3BOACTBE AEKTpodHepruu. Kynbrypa
UCIIOJIb30BAHMS DJIEKTPOIHEPTUU B TOBCEAHEBHOM JKU3HHU.

TexHUYEeCKHnEe yCTPOMCTBA U MPAKTUUYECKOE NMPUMEHEHUE: AIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHUU AJIEKTPOIEpe1ay.



Jlemoncmpayuu

UccnenoBanue mapameTpoB KojeOaTeabHON CUCTEMbl (NMIPYKUHHBIA WU
MaTeMaTH4YECKUI MasiTHUK).

Habmronenue 3aryxarmomnux KojaeOaHu.

HccnenoBanne CBOKCTB BBIHYKJICHHBIX KOJIEOaHUM.

HaGmionenue pezonanca.

CBOOOIHBIE 3TIEKTPOMATHUTHBIE KOJIEOAHHUS.

OcuumiorpamMMsl (3aBUCUMOCTH CHJIBI TOKAa M HaNpsKEHUS OT BPEMEHH)
JUTSI 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu moOCIENOBATEIbHOM COEIUHEHUU PE3UCTOpa, KaTyLIKU
MHJIYKTUBHOCTHU M KOHJIEHCATOPA.

Monens JIMHAN IEKTPOIIEpPENAYH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomuwl

HccnenoBanre 3aBUCMMOCTH NIEPUOA MaJIbIX KOJIeOaHU rpy3a Ha HUTU OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBaHne MEPEMEHHOTO TOKA B LENH M3 IOCIEN0BaTEIbHO
COEIMHEHHBIX KOHJEHCATOpa, KaTylIK! U Pe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbLE GOIHbL

MexaHnuyeckue BOJHBI, ycloBHs pacnpoctpanenus. [lepuon. CkopocTh
pacnpoCTpaHeHus U JUIMHA BOJHBL. [lonepeunslie U MpOaOJIbHBIE BOJIHBI.
WNuTtepdepenuus u Auppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. | poMKkoCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMATrHUTHBIE BOJIHBI. YCIOBHS U3ITyUYE€HHUSI AIIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenranusa Bektopos E, B, V B anekrpoMmarautHol BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJH: OTpaXKeHUE, IPEJIOMIICHHE, MOJIsIpu3anus, TuppaKius,
uHTepdepeHuys. CKOpocTh AEKTPOMAarHUTHBIX BOJIH.

[IIkaJa 3eKTpOMarHuTHBIX BOJIH. [I[puMeHeHne 311eKTPOMAarHuTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUMIIBI paguOCBA3H U TeNeBUIeHNA. Panonokanus.

DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEN CPEIbI.

TexHudyeckne ycTpoOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, yIbTPA3BYKOBasi IMarHOCTHKAa B TEXHMKE W MEIULIMHE, pajap,
paguonpuEéMHHUK, TEIEBU30p, aHTeHHa, TenegoH, CBU-neup.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTPAHEHUE TOTIEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebutomieecs Teno Kak MICTOYHUK 3BYKa.



Habnionenve orpakeHus: U MPEIOMICHUS MEXaHUYECKUX BOJIH.
HaGmonenue nuateppepeHnu u q1udpakiui MEXaHUYECKUX BOJIH.
3BYKOBOM pE30HaHC.

HabnioneHve cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KoJIeOaHUH.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHUTHBIX  BOJIH:  OTpaXkKeHUE,
npesioMIIeHUe, oyspu3anus, Audpakuns, HHTephepeHIHs.

Tema 3. Onmuka

I'eomeTpuueckas onruka. IIpsMonuMHENHOE pacmpoOCTpaHEHHUE CBETa B
onHopoaHou cpene. JIlyd cBera. TOUEUHBIN UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoenue n3o0paxxeHuii B
IUIOCKOM 3€pKajie.

[Ipenominienne cBeTa. 3akoHBl MNPETOMIICHUST CBeTa. AOCOIIOTHBIN
nokasaresns npenomiieHus. [lonmHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroiu
IIOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBeta. CiaoxHbliA cocTaB Oenoro ceera. LIBer.

Cobuparonue u pacceuBarouiye JHUH3bl. ToHKas JuH3a. DOKycHOe
PACCTOSIHME W ONTHYECKas CHiia TOHKOM JInH3bL. [locTpoenune m3o0pakeHuil B
coOuparolux 1 paccenBaronux JuH3ax. opmyna TOHKOW JTUH3HI.

VBenuueHue, JaBacMoe JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBast ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOUHMKHU.
VYenoBus HaOMIOAEHUS MAaKCUMYMOB M MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTHHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YCIoBUe HaOIOACHUS
[JIJaBHBIX MAaKCUMyMOB TIIpU MaJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKIIUOHHYIO PEIIETKY.

[Tossipusanms ceera.

TexHuyeckne yCTpoiCTBA W MPAKTUYECKOE IMPUMEHEHHUE: O4YKH, JyIa,
¢oroamnmapar, MPOEKIIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPaKIIMOHHAS pEHIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPaHEHUE, OTPAKEHUE U MPETOMIIEHUE CBETA.
OnTuyeckue mpruoOpHI.

[TonHOe BHyTpeHHEe oTpakeHue. Mojienb CBETOBO/A.

HccnenoBanue cBOMCTB U300paKeHU B TUH3AX.



Monenn MEUKpPOCKOTIa, TEJIECKOMA.

Habmronenue nnrepdepeHiuu ceera.

HaGmronenue audpakiuu cBera.

HaGmronenue aucnepcun cBera.

[TomydeHue CieKTpa ¢ TOMOIIBIO PU3MBI.
[TonmydeHue CrieKTpa ¢ TOMOIIBIO TUGPAKITUOHHON PEIIETKH.
HabmoneHre nonspusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopmwvie pabomol
W3mepeHue mokasaress MpeIoMIICHHUS CTEKIIA.
HccnenoBanne CBOMCTB H300paKEHUH B TMH3AX.
HaOmtonenue aucnepcuu cBera.

Pa3zgesn 6. OCHOBBI ClielIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

['paHnipl OPUMEHUMOCTH  KJIacCMYeCKoM ~ MexaHukd. [locTynarel
CIIELIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTU: WHBAPUAHTHOCTb MOIYJIA CKOPOCTH
CBETa B BAKyyMe€, IPUHIIMI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCHUTENBHOCTh  ONHOBPEMEHHOCTH.  3aMEUIEHUE  BpPEMEHHM U
COKpAILECHUE JIJTNHBI.

OHeprus ¥ UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaCCBI C DHEPTHEN Y UMITYJIBCOM PEIATUBUCTCKON YaCTULIBI. DHEPTHS
TIOKOS.

Pazgen 7. KBantoBasi puszuka

Tema 1. Dnemenmot K6AHMOGOU ONMUKU

®oronbl. dopmyna Ilnanka cBs3u dHepruud (POTOHA C €ro YacTOTOM.
DOHeprusi 1 UMNyJIbC GOTOHA.

OtkpeiTiie u uccienoBanue ¢orodddexra. Onwvitet A. I. Cronmertona.
3akonbl dororddexra. YpaBHenue DunmTeitHa A Gorodddexra. «KpacHas
rpanuna» ¢orodddexra.

JlaBnenme cBera. OnbiTel 11. H. JIeOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue ycTpoicTBa M MPAKTUUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTUMK, coTHeUHas Oarapest, CBETOIUO/I.

Jlemoncmpayuu

®oTto3(ppexT Ha ycTaHOBKE C IIMHKOBOM IMJIACTUHOIA.

Uccnenosanue 3akoHOB BHEIIHETO (hoTo3PdeKTa.



Ceeroauon.
Conneunas Garapes.
Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnbiTel Pezepdopna nmo paccessHuio o -4acTuil.
[lmanerapuas moxpens aroma. I[loctynarel bopa. M3nydenue w mormonieHue
(OTOHOB MpHU TEpexoAe aroMa C OJAHOTO YPOBHSI SHEPrUU Ha Jpyroil. Bumasl
criekTpoB. CIEKTP YPOBHEW SHEPTUU aTOMa BOAOPOAA.

BonnoBsie cBolicTBa yactull. Bonnsl 1e bpoiins. Kopy ckyisspHOBOIIHOBOM
Ty aJIA3M.

CHoHTaHHOE U BBIHYX/ICHHOE U3IIyYEHUE.

TexHHUeCcKHne yCTpPOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: CIIEKTPaIbHBIN
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbiTa Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI JIa3epa.

HaGnronenue nuHeyaThiX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HaOmntonenue nuHeRyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEepUMEHTHI, JTOKa3bIBAIOIINE CIOKHOCTh CTpoeHUus siapa. OTKpbITHE
pagnoakTuBHOCTH. OmnbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
paanoakTUBHOTO u3nyuyeHus. CoiicTBa anbda-, 6eTa-, raMMa-u3aydeHuUs.
Binusinue pagnoakTUBHOCTH Ha YKUBBIE OPTaHU3MBI.

OTtkpeITHE TIPOTOHA U HeWTpoHa. Hykionnas monens siapa [eiizenoepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30tormsl.

Anbba-pacnaa.  DNEKTpOHHBIM W TIO3UTPOHHBIA  OeTa-pacmaj.
'ammanznyyeHnne. 3aKoH paiMOaKTUBHOIO pacnaja.

DHeprus CBS3M HYKJIOHOB B sifipe. SnepHbie cuibl. [{edexTt maccsl sapa.

SnepHble peakunu. JleneHue U CUHTES sIEp.

Anepnswiii peaktop. TepmosiaepHsiii cunte3. [IpobGiaeMbl M MEPCHEKTUBBI
SIEPHON SHEPIeTUKU. DKOJOTHUYECKHUE ACTIEKTHI SIIEPHON IHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTop1 HaOMIONEHUS U PETUCTPAITUN DIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHBIE B3auMOACUCTBUS. EAMHCTBO (u3mveckoil KapTHUHBI
MHUpA.



TexHHUeCKHe yCTpOUCTBA U MPAKTUYECKOE IPUMEHEHNE: TO3UMETP, Kamepa
Buiibcona, simepHbIii peakTop, aroMHasi 6omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YaCTHLL.

Vuenuueckuii akcnepumenm, nabopamopusie pabomul ccnenoBanue

TPEKOB YaCTHII (ITO TOTOBEIM (oTorpadusm).

Pa3nen 8. JiieMeHTBI aCTPOHOMUM U ACTPOPUINKH

OTtanbl pa3BUTUSL acTpoHOMHUHU. [IpukinagHOE U MHUPOBO33PEHUYECKOE
3HaUYE€HHUE ACTPOHOMHUHU.

Bup 3Béznnoro neba. Co3Be3ausi, sipKue 3BE3/bI, TUIAHETHI, UX BUAUMOE
JIBIDKCHHE.

ComnHeyHas cucTeMma.

Connne. ConHeyHass akTUBHOCTh. Mctounuk sHepruu ConHIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[MarpamMma «CHEKTpaJbHBIM KJacc —
CBETUMOCTBY». 3BE3IBI IJIABHON MOCJIEA0BATSIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3]T INIABHOM MOCJENOBATEIbHOCTH. BHyTpEeHHEe CTpoeHue
3B&371. COBpEMEHHBIE TPEACTABICHHUS O MPOUCXOXKACHUU U dBoMtoninu CoJiHIA U
3BE31. DTaIbl JKU3HU 3BE3.

Muieunbiii [Iyth — Hama I'anaktuka. [Tonoxxenue u aBuxenue CosHila B
lNamaxtuke. Tunel ranakTuk. Pagroranakruky u kBasapsl. UEpHBIE IBIPBI B iApax
rajgakTHK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa06ma. Pazberanue
ranaktuk. Teopus bonemoro B3psiBa. PennkroBoe nsiryyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranakruka.

Hepeménnpie npo6ieMbl aCTPOHOMMUHU.

Vuenuueckue nabnooenus

HaOmtonenust HeBOOPYKEHHBIM I1a30M C UCIIOIB30BAHHEM KOMITBIOTEPHBIX
MIPWIOKESHUH 111 OTIPEICIICHHS TTOJIOKEHUSI HEOSCHBIX 0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHbIE c03Be311s1 CEeBEPHOIo MOMYIIapus U IPKUE 3BE3BI.

HaGmonenus B teneckon Jlynsl, miianet, Mneunoro IlyTu.

O0o01maiee NOBTOpeHue

Ponp ¢u3uku ©U acTpOHOMHUM B SKOHOMHUYECKOM, TEXHOJIOTHYECKOH,
COLIMAJIbHOW W 3THUYEeCKOU cdepax AeATeIbHOCTH YeNOBeKa, POjb U MECTO
GU3MKKM U acTPOHOMHMHM B COBPEMEHHON HAaydyHOM KapTHHE MHpa, pOJb
¢usnueckoi Teopur B (POPMUPOBAHUM MPEACTABICHUN O (PU3UUECKON KapTUHE



MHUpa, MecTO (U3NYECKOW KApTHHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHHUI O MPUPOJIE.

Me:xknpeaMeTHbie CBA3M

N3zyuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kitacce oCyIecTBIsieTcs ¢
yu€TOM COfIep)KaTeNbHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTuKy,
OHoNIorun, XMMHUHU, Teorpaduu U TEXHOJIOTHH.

Medxcnpeomemuule nousamus, CBI3aHHBIE C U3YYCHUEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBIICHUE, HayYyHBIH (aKT, TUIIOTE3a, (pU3UUecKas BEIWYHHA, 3aKOH,
TeopHsi, HaOIIOIEHNUE, SKCIIEPUMEHT, MOJICIMPOBAaHKE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pelieHUe CHUCTEMbl YpPaBHEHWH, TPUTOHOMETPUYECKUE
(YHKLIMU: CHHYC, KOCUHYC, TAHT'€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPbl U MX MPOEKIMH HA OCHU KOOPJUHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIUH, TPU3HAKKM NOJ00USI TPEyTrOJIbHHUKOB,
orpeeseHue MIOAAN III0CKUX GUryp u oobéma Tel.

buonoeus: >mekTpudeckue SBICHHUS B JKUBOW NPHPOAE, KojeOaTeIbHBIC
JIBUKEHUS B )KUBOU MPUPOAE, ONTUUECKUE SIBJICHUS B KUBOU NPUPOJIE, NEUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKasl CTPYKTypa
TBEPABIX  TEN, MEXaHU3Mbl OOpa3OBaHUSI KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

Teocpagus: wmarHUTHBIE TIONMIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
(oToCchEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPICEHUIA.

Texnonoeus: NVHUM BIEKTPONEPENAad, TIEHEPATOpP IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENIb, MHAYKIUOHHAS ME€Yb, Pajgap, PaaIuoONpUEMHUK, TEICBU30D,
anTeHHa, tenedoH, CBU-neub, NpOEeKIMOHHBIN arapar, BOJOKOHHAsI ONTHKA,
cosiHe4Has Oarapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydebHoro Tpenmera «Du3nKa» Ha YpPOBHE CPEIHErO OOIIEero
ob6pazoBanus (6a30BbIN YPOBEHB) IOJDKHO 00€CIIEYUTh TOCTHXKCHHUE CJICTYIOIINX
JTUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3VYJIBTATbBI

JIugyHOCTHBIE pe3yabTaThl OCBOCHUSI ydeOHOro mnpeaMera «DuzuKa»
JOJKHBI ~ OTpaxarb  TOTOBHOCTH M CIIOCOOHOCTh  OOy4Yaromuxcs
PYKOBOJICTBOBAThCSI  C(DOPMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHUEHTAIMM, MO3UTUBHBIX BHYTPEHHUX YOCKICHUMH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA,
pacllMpeHue >KU3HEHHOIO OIbITA M OMNbITa JIESITEIbHOCTH B IIPOLIECCE
peanu3aiuyu OCHOBHBIX HAIPABIICHUM BOCIUTATEIBHOM AEATEIIBHOCTH, B TOM
YHUCJIC B YaCTHU:

1) rpamaaHCKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH IPAXKAAHCKOMN MO3UIIUHA O00YHAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4JI€HA POCCHUUCKOTO OOIIECTBA; MPHUHSATHE TPATUIIMOHHBIX
00111e4eT0OBEYeCKUX TYMAaHUCTUIECKUX U
JNEMOKPATUYECKHUX [IEHHOCTENH; TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTH B

UHTEPECAX IPAKIAHCKOTO
00111ecTBa, y4aCTBOBaTh B CAMOYIIpaBJIECHUU B 00pa30BaTeIbHON OpraHu3alluy;
YMEHUE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX
(GYHKIUSAMA ¥ Ha3HAYEHHEM; TOTOBHOCTh K TyMaHUTAapHOW M BOJIOHTEPCKOMH
NEATEIIbHOCTH; 2) MATPUOTHYECKOT0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTh POCCHMCKOU TpaKIaHCKOU UICHTUYHOCTH,
MaTPUOTH3MA;  LIEHHOCTHOE OTHOLICHUWE K TIOCYJapCTBEHHBIM CHMBOJIAM,
JTOCTUKEHUSIM
POCCUMCKUX YUEHBIX B 00JIaCTH (PU3UKHU U TEXHUKU; 3) IYXOBHO-HPABCTBEHHOT0
BOCNIUTAHMUSA: CPOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ATHUYECKOTO
MOBEACHUS; CIOCOOHOCTh OIEHWBATh CUTYAllMI0 W TPUHUMATh OCO3HAHHBIC
peLIeHUs, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B ACATEIIBHOCTHA YUYEHOIO;



OCO3HAHHWE JIUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMUMBOIO Oyay1ero; 4)
3CTETHYECKOT0 BOCTIMTAHUSA:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYAS] CTETUKY HAYYHOI'O
TBOPUYECTBa, MPUCYIIETO (U3UUECKOW HayKe; 5) TPYyI0BOro BOCHHUTAHMS:
MHTEPEC K pa3sNuvHbIM chepaM npoecCHOoHaTbHON AESTeIbHOCTH, B TOM YUCIIE
CBS3aHHBIM C (DU3UKOW M TEXHUKOH, YMEHHE COBEpILATh OCO3HAHHBIN BHIOOP
Oynymieid mpodeccuu W peaan3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHBL;
TOTOBHOCTH M CTIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHHIO B
o0nacTy GU3HMKHU Ha MPOTKEHUU BCEH XKU3HU; 6)
IKOJIOTHYECKOT0 BOCIIMTAHUA:
c(OpMUPOBAHHOCTH SKOJIOTUYECKON KYIBTYpbl, 0CO3HAHUE ITI00ATBHOIO
XapakTepa JKOJOTMYECKHX NpoOJieM;  IUIAHUPOBAHUE M  OCYILIECTBICHHE
JNEUCTBUM B OKPYXKAIOLIEN Cpelie Ha
OCHOBE 3HAHUS LEJEH YCTOMYMBOIO DPA3BUTHUS YEIIOBEUECTBA; PACIIMPEHUE
OIIBITA IESITENBHOCTH YKOJIOTUYECKON HAITPABIEHHOCTH HA
OCHOBE UMEIOIIMXCS 3HaHu 1o pusuke; 7)
HEHHOCTH HAYYHOT'O MO3HAHMSL:
c(OpMUPOBAHHOCTH MUPOBO33PEHMUSI, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS (PU3NYECKON HAyKH; OCO3HAHHME LIEHHOCTU Hay4yHOU
JesITeIbHOCTH, TOTOBHOCTh B TpOLECCe HU3yYeHUs (PU3MKU OCYLIECTBISThH
MPOEKTHYIO M UCCIIEI0BATEIbCKYIO AEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBare/ibHBbIC YHHMBEpPcaIbHbIe y4eOHbIe aeiicTBUsA ba3oBble
JOTHYeCKHe JeHCTBUA:

CaMOCTOSITENIbHO ~ (OPMYJIUPOBATH M AKTyaJIM3UpOBaTh  MpPOOIEMY,
paccMaTpuBarh €€ BCECTOPOHHE; OIpPEAENATh LUEIU JIEATEIbHOCTH, 3a7aBaTh
MapaMeTpbl U KPUTEPUU UX
JOCTH>KEHHUSI; BBISIBISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pacCMaTpruBaeMbIX
bu3nUecKuX SBIEHUSAX; pa3padarThiBaTh IJIAH PEIICHHUs] TMPOOIIEMBbl ¢ YYETOM

aHaJIn3a UMEIOIINXCS
MaTepHAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE



pe3yabTaTOB  LEJAM, OLEHWBaTh PUCKU  MOCJIEACTBUH  JEATEIIBbHOCTH;
KOOPAMHUPOBATH U BBITIOJIHATE PadoTy B YCIIOBHSIX
peanbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUSI; pa3BUBATh KPEAaTUBHOE
MBIIUICHUE TIPU PEIICHUU KU3HEHHBIX MPOOJIEM.

Ba3oBble ucciaenoBarejabcKkye 1eMCTBUSA:

BJIa/ICTh HAYYHON TEPMUHOJIOTUEHN, KIIOUEBBIMU MOHSATUSIMUA U METOJIAMU
¢u3nuecko HayKW; BIAJACTh HaBBIKAMHU Y4YEOHO-HCCIICNOBATCIIBCKOW U
IPOEKTHOMU JIESITEIbBHOCTU B 00J1aCTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY MTOMCKY METO/IOB PEIICHHS 3a1a4 (PU3NUECKOTO COAepKaHus,
MIPUMEHEHUIO PA3JIMYHBIX METOAOB TMO3HAHUS; BIAJCTh BUAAMHU JCATEIHHOCTH
[0 TOJYYEHHUIO HOBOTO 3HAHHWS, €r0 HWHTEPIpETalud, MPeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3JIMYHBIX yU4E€OHBIX CUTyallMsAX, B TOM YHUCJIE MPHU CO3JaHUU
y4eOHBIX TPOEKTOB B 00JIacTU (U3HMKHU; BBISBISATH MPUUYUHHO-CIICICTBEHHBIC
CBSI3M M aKTYaJM3UPOBATh 3ajady, BBIIBUTATh TUIIOTE3y €€ pEeIIeHUs, HaXOIUTh
apTyMEHTBI TSl TOKa3aTeIhCTBA CBOMX YTBEP)KICHWH, 3a7aBaTh MapaMeTphl U
KPUTEPUH PEIIEHUS; aHAM3UPOBaTh TOJYUYEHHBIE B XOJI€ PEIICHUS 3aJauu
pe3yabTaThl, KPUTUYECKU OIEHUBATh HMX JOCTOBEPHOCTb, IPOTHO3UPOBATH
M3MCHCHHE B HOBBIX YCIIOBHUSX; CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 33 1a4H
B 00pa3oBaTeIbHOM
NEeSTeILHOCTH, B TOM YHUCJIE MPU H3yuYeHUU (U3MKU; JaBaTh OLIEHKY HOBBIM

CUTYaIlusIM, OIICHUBATh MTPUOOPETEHHBIN OTBIT; YMETh MMEPEHOCUTH 3HAHUS
1o (pU3HKE B MPAKTHUECKYIO 00IACTh
KU3HEIEATSTLHOCTH; YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX
oOracTeil; BBIIBUTaTh HOBBIC UJIEH, TIPE/JIaraTh OPUTrHHAIBHBIC TIOAXO/bI U
pEIIeHUs; CTaBUTh MPOOIEMBbI U 3a/1a4H, JOMYCKAIOIINE aIbTePHATUBHBIC
perieHusl.
Pab6ora ¢ undopmanueii:

BJIA/ICTh HABBIKAMU TIOJTy4YeHUS MHPOPMAIUU (PU3UIECKOTO COMEPIKAHMS
U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIICCTBIISAThH IMONCK, aHAJU3,
CUCTEMaTH3aIlMI0 U WHTEPIPETANI0 HHPOPMAIIUU Pa3IMYHBIX BHIOB U (Gopm
MIPENCTABIICHUS;, OIICHUBATh JOCTOBEPHOCTh WH(POPMAIIUU;  HCIIOJIH30BAThH
cpencrtBa MHGOPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTMH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OPTaHU3AIMOHHBIX 33J1a4 C COOJIFOCHUEM
TpeOOBaHMIA APrOHOMUKH, TEXHUKH 0e30MacHOCTH, TUTHCHBI,
pecypcocOepekeHnsl, MPAaBOBBIX M ITHYECKUX HOPM, HOPM HH(POPMAITMOHHOM



0€30MMacHOCTH; CO3/1aBaTh TEKCThl (M3MYECKOTO COACPNKAHHUS B Pa3TUUHBIX
dopmarax ¢ y4€TomM Ha3HaYeHUS MHPOPMAIIMK U 1[EJIEBON ayIUTOPUH, BEIOMpas
ONTUMAJIbHYIO OpPMY MPEACTABICHUS U BU3yaTU3AIUH.

KomMMmyHukaTHBHbIE YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

OCYIIECTBIIATH OOIIEHNE HA YpOKax (PU3HKU U BO BHE-YPOUHOUH
JeSITeIbHOCTH; paclio3HaBaTh MPEANOCHUTKA KOH(PIUKTHBIX CUTYalli U
CMATYaTh
KOH(IUKTBI; pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3pEHHUS C

U CIIOJIb30BAHUEM
SA3BIKOBBIX CPEICTB;

IIOHUMATh U MCIOJb30BaTh IPEUMYLIECTBA KOMaHIHOW U UHAUBUYaJIbHON
paboThl; BHIOMpPATh TEMAaTUKY U METO/IbI COBMECTHBIX ACUCTBUN C YUETOM OOIINX
MHTEPECOB M BO3MOKHOCTEM Ka)XJOTO0 4ICHA KOJUIEKTHBA; INPUHUMATh ILENIH
COBMECTHOM JEATEIIBHOCTH, OPraHU30BbIBATH U KOOPAUMHUPOBATH JEUCTBUA 110 €€
JNOCTVIKEHUIO: COCTAaBJIATh IUIAH JEUCTBUM, PACHPENEIATh POJIA € Y4ETOM
MHEHHUW YYaCTHHKOB, 00CYK/IaTh PE3yJabTaTbl COBMECTHOW padOThI; OLICHUBATh
Ka4eCTBO CBOETO BKJIAJIA U KaXKI0TO YYaCTHHUKA KOMaH]IbI B
oOLIMii pe3ynbTar 1o pazpaboTaHHBIM KpUTEPUSM; IIpeiaraTh HOBbIE MTPOEKTHI,

OLICHUBATDH UJIEH C ITO3ULMN HOBU3HBI,

OPUTMHAIIBHOCTH, NPAKTUYECKOM 3HAYMMOCTH;  OCYIIECTBIATH ITO3UTUBHOE

CTPATErMYECKOE MOBEACHUE B PA3JIMYHbBIX
CUTYalUSX, IPOSBISATH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIMATUBHBIM.

PerynsiTuBHbIC YHHMBeEpcabHbIe y4eOHbIe AelcTBUs CaMooOpraHu3anms:

CaMOCTOSTENIbHO OCYIIECTBIISATh MO3HABATENIbHYIO JE€ATEIbHOCTh B 00JIaCTH
GU3NKM W aCTPOHOMHH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 33]1au; CAMOCTOSATEIBHO COCTABIATD IIJIaH PEIICHUS PACUETHBIX U
KaueCTBEHHBIX 3a/ay, IUIAH BBIMOJIHEHUS MPAKTUYECKOM paboThl ¢ y4y&ToM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHM M MPEINOYTCHUI; 1aBaTh
OLICHKY HOBBIM CUTYallHsIM;

pacuIMpsATh paMKH y4€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;
JieaTh OCO3HAHHBIN BBIOODP, apryMEeHTHUPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 3a PEIICHHE; OLICHUBATh MPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO SPYAUIINH B 00JacTH (HU3HKH,
IIOCTOSIHHO NOBBINIATh CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIM YPOBEHb.



CaMOKOHTpPOJIb, IMOUMOHAJILHBII HMHTENJIEKT: 1aBaTh OIEHKY HOBBIM
CUTYaIUsIM, BHOCUTH KOPPEKTHUBHI B ICSITEIILHOCTb,
OIICHWBATh COOTBETCTBUE PE3YJIBTATOB IIEJISIM; BIAJACTh HABBIKAMU
MMO3HABATEILHOW pedIieKcuH KaK  OCO3HAHMS COBEPIIAEMBIX ACHCTBUN U
MBICTUTEIBHBIX MPOIECCOB, MX PE3YJIHTaTOB U OCHOBAHMI; HCIIOIL30BATh
npuéMbI peICKCHUU JJIsl OIICHKH CUTYallMH, BRIOOpa
BEPHOTO pENICHUS; YMETh OIICHMBaTh PUCKH W CBOEBPEMEHHO NPUHUMATH
pEIICHUS TI0 UX
CHIDKEHUIO; IPUHUMATh MOTUBBI U apTYMEHTHI JIPYTUX TIPH aHATIU3€ Pe3yIbTaToB
NeATEILHOCTH; IPUHUMATh ce0s, TTOHMMAas CBOM HEIOCTAaTKU M JOCTOWHCTBA;
MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTHX MIPU aHAIH3E PE3yIhTaTOB
NEeATEeIIbHOCTH; IIPU3HABATh CBOE MPaBO M IIPaBO JIPYTHUX HA
OIITHOKH.
B mporecce mocTikeHUsT TMIHOCTHBIX PE3YJIETaTOB OCBOCHUS ITPOTPAMMBI
no (Qu3MKe 1 ypPOBHS CpPEIHEro OO0Iero oOpa3oBaHUs Yy OOyYarOIIUXCS

COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN WHTEJICKT, IIPEIITOTaratoInN
c(hopMHUPOBAHHOCTD:
CaMOCO3HaHHUs,  BKJIOYAIONIEr0  CIMOCOOHOCTh  TOHMMATh  CBOE

HSMOLIMOHAJIIBHOE COCTOSIHWE, BHJIETh HAIPABICHUS pPa3BUTHS COOCTBEHHOM
AMOIIMOHAJILHON c(depbl, ObITh yBEpPEeHHbIM B cebe; CaMOperyaupOoBaHMS,
BKJIFOYAIOILIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCThH 32 CBOE
MOBEJIEHUE, CIIOCOOHOCTh alaNTUPOBAThCSl K SMOLMOHAIBHBIM W3MEHEHUSM U
OPOSIBISITH  TMOKOCTb, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBalUW,
BKJIIOUAIOIIEH CTPEMJIEHHE K JOCTHXKEHUIO UEIM U YCHEXy, ONTHUMU3M,
UHULIMATUBHOCTh, YMEHHE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOYKHOCTEN;

SMMATHUH, BKJIIOYAIOUIEH  CIOCOOHOCTh MOHMMATh  SMOIMOHAIBHOE
COCTOSIHUE APYTUX, YUUTHIBATH €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CHOCOOHOCTh
K COUYYBCTBHIO M COIEPEKUBAHUIO; COIMAIBHBIX HABBIKOB, BKJIHOYAIOIIMX
CIIOCOOHOCTh BBICTpaWBaTh OTHOLICHHUS C APYTMMH JIIOABMH, 3a00THTHCS,
MPOSIBIISITH MHTEPEC U pa3peiaTh KOHQIUKTHI.

HPEAMETHBIE PE3VYJIBTATBI

K konmy oOyuenust B 10 kjacce mpeIMeTHBbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTpakaTb CHOPMUPOBAHHOCTH y OOYyYAIOIIUXCS YMEHUU:
JEMOHCTPUPOBATh Ha TPHUMEpPAX poib U MecTo (u3uku B (HopMUpOBaHUU



COBPEMEHHOW HAy4YHOW KapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHOW TEXHUKH M
TEXHOJIOTUM, B TNPAKTUYECKOM JEATEIBHOCTH JIIOAECH; YUYUTBHIBATh I'PAHULIBI
OPUMEHEHUS HW3YYCHHBIX (DU3MYECKUX MOJeNeil: MarepuaibHas TOUKa,
UHEpIHMaNbHas CUCTeMa OTCYETa, a0CONIOTHO TBEPJOE TEJIO, MICANbHBIN ras,
MOJIEJIM CTPOEHUS I'a30B, KUIAKOCTENU U TBEPABIX TEJI, TOUEUHBIN dJIEKTPUIECKUAN
3apsi[ IpU pelieHnr (U3MUECKUX 3a/ad; pacrno3HaBaTh (PU3UUYECKUE SBICHUS
(mpouieccbl) U OOBSCHATh MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-
KHHETUYECKOM TEOPUH CTPOEHHUSI BEIIECTBA U AICKTPOJUHAMUKH: PABHOMEPHOE
U PaBHOYCKOPEHHOE NPSIMOJMHENHOE JIBUJKEHHE, CBOOOIHOE MAaJIeHHE Tel,
JIBWKEHUE MO OKPY>KHOCTH, HWHEpPLMs, B3auMonencTtsue Tten, Aauddysus,
OpOYHOBCKOE JBUKECHHUE, CTPOCHUE JKUIKOCTEH M TBEPABIX TEJ, U3MEHEHHE
o0BbEMa TeJ MpU HArpeBaHUM (OXJIAXKACHHUH ), TEIJIOBOE pABHOBECHUE, UCTIAPEHHE,
KOHJICHCAllMs, IUIABJICHHUE, KPUCTAILIM3ALMs, KUIIEHUE, BIAXHOCTH BO31yXa,
IIOBBIIICHUE JABJICHUA Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBA3b
MEXIy I[apamMeTpaMu COCTOSHUS Ta3a B H3O0MPOLIECCaxX, JJIEKTPU3ALUs Tell,
B3aMMOJICMCTBUE 3apAJIOB; OINKCHIBATH MEXAHUYECKOE JBHKECHHUE, HCIOJIb3YS
(u3nuecKkue BEIMYMHBI: KOOPJIWHATA, IyTh, NEPEMEIIEHHE, CKOpPOCTb,
YCKOpEHME, Macca Tella, CUujla, HUMIIYJIbC Tejld, KUHETHYECKas DJHEpIus,
NOTEHIMaIbHAs SHEPTHsl, MEXaHW4YecKas padoTa, MeXaHU4eCcKasi MOITHOCTh; IIPU
OMKMCAaHUU MPABUIBHO TPAKTOBATh (PU3HMUECKUN CMBICI UCTIONb3YEMbIX BEJIMYUH,
uX OOO3HAYEHMS] W EJIMHHULIBI, HaXOAUTh (OPMYIbI, CBS3BIBAIOIIME JIAHHYIO
(U3MYEeCKyl0 BEJIWYMHY C JPYIMMHM BEJIMYMHAMHU; OIUCHIBATh HU3yUEHHBIE
TEIUIOBbIE CBOWCTBAa TE€JN M TEIJIOBBbIC SIBJICHUS, MCHONb3YysA (pu3nueckue
BEJIMYMHBL: JABJIEHUE Tra3a, TEMIEpAaTypa, CPeOHss KWHETHYECKas DHEprus
Xa0THYECKOTO JBMIKEHUS MOJIEKYJ, CPEIHEKBAIPATUYHAS CKOPOCTh MOJIEKYIL,
KOJTMYECTBO TEIUIOThI, BHYTPEHHSS OHeprusi, pabora rasza, KodPPUIUEHT
IIOJIE3HOTO JIEWCTBUSA TEIUIOBOIO JBUIaTelNlsl; IIPU ONMCAHUM IPABUIIBHO
TPakTOBaTh (PM3MUYECKUN CMBICH MCIOJB3YEMBIX BEJIMYMH, UX OOO3HAYEHUS U
€IMHUIIBI, HAXOUTh (OPMYJIbI, CBSI3BIBAIOUIUE TAHHYIO0 (DU3UUYECKYIO BETUUUHY
C JOpyI'MMH BEIWYMHAM; OIIMCHIBATH W3YYEHHBIC OJIIEKTPUYECKUE CBOMCTBA
BEIIECTBA U JJIGKTPUUECKUE SABJIEHUS (IPOLECCHI), HCIONB3Ys (PU3HUECKHUE
BEJIMYMHBI: DJIEKTPUYECKHUM 3apsil, dIEKTPUUECKOE T0JIE, HAPSHKEHHOCTD IOJI,
NOTEHIMAJ, Pa3HOCTh NOTEHUMAJOB; NPHU ONHCAHWUW NPABUIBHO TPAKTOBATh
(¢u3nyecKkuil CMBICI UCHOJIb3yEeMbIX BEIUYMH, UX OOO3HAYEHHS] U EIUHHIIbI;
yKa3bIBaTh ()OpMYJIbl, CBA3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEIUYUHY C APYTUMU
BEJIMYMHAMM; AaHAJIU3UPOBAaTh (U3MUECKUE MPOLIECChl U SIBJICHUS, HCIIOJIb3Ys
dbu3udYeckue 3aKOHbI M MPUHIMIBL: 3aKOH BcemupHoro Tsrorenus, I, 11 u III



3aKkoHbl HbBIOTOHA, 3aKOH COXpAaHEHUS MEXAHMYECKOM DSHEpPruM, 3aKOH
COXpaHEHHUs] UMITYJIbCa, IPUHIMI CYNEPHO3ULUU CUJ, NPUHLHUII PABHOIPABUS
WHEPUUAIIBHBIX CHCTEM  OTCUETa, MOJIEKYISIPHO-KMHETUYECKYIO  TEOPHIO
CTPOEHUS BEILIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPENHEN KMHETHUYECKOW SHEPruu
TEIJIOBOTO JIBMXKEHHSI MOJIEKYJI ¢ a0CONIOTHOW TeMIepaTypoil, IEpBbId 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3aps/a, 3akoH KynoHa, npu
ATOM pa3iuyarh CIOBECHYI0 (QOpPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIPAKEHHWE M YCIOBUA (TpaHUIlbl, O0JIaCTU) TNPUMEHUMOCTH; OOBSCHATH
OCHOBHBIE TTPUHIIUIIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pasnuyarh yCJIOBHs UX O€30MaCHOTO HCIONb30BAaHUS B MOBCEIHEBHOW KU3HU;
BBITIOJIHATh DKCHEPUMEHTBl 110 HCCICAOBAHUIO (PU3NYECKUX SBICHUN U
MIPOLIECCOB C MCIMOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX HM3MEPEHHM, IPH ITOM
dbopmynupoBarh mpoOiemMy/3anadyy U TUIOTE3Y Y4YEOHOTO HJKCIIEPHUMEHTA,
coOuparh YCTAHOBKY M3 IPEJIOKEHHOT0 00OpYIOBaHHUS, MPOBOAUTH OMBIT U
(dbopMynUpOBaTh BBIBO/BI; OCYIIECTBIATH MPSMbIE W KOCBEHHBIE H3MEPEHUS
(pU3HYECKUX BEIUYHH, PU 3TOM BBIOMPAaTh ONTUMAJIBHBIN CITOCOO U3MEPEHUS U
HCIIOJIb30BaTh W3BECTHBIE METO/ABl OLIEHKM TOTPEIIHOCTE HW3MEpPEHUN;
UCCJIeIOBaTh ~ 3aBUCUMOCTH  MEXIy  (DU3MYECKMMH  BEeIUYMHAMHU  C
UCIIOJIb30BAHUEM TPSMBIX U3MEPEHUH, IPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(uKCcUpOBaTh Pe3yNbTaThl MOJIYUYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYUH B
BUJE TaOmuil M TpaduKoB, NenaThb BBIBOJbI MO pe3ylbTraTaM HCCICIOBAHMUS;
coOmofarh npaBujia O€30MacCHOTO Tpyda HpU MNPOBEACHUU HCCIENOBaHUM B
pamMKax ydeOHOro 3KCIEepUMEHTa, y4eOHO-HCCIEe0BaTeIbCKOM M IMPOEKTHON
NEeSATEIBHOCTH C UCIIOJIB30BAHUEM U3MEPUTENbHBIX YCTPONCTB U 1aO0OPAaTOPHOTO
0o0Opy/nOBaHus; pemiarh pacy€THbIE 3ajaud C SBHO 3aJaHHOW (U3NUYECKOU
MOJIEJIbIO, UCTIONB3YS (PU3MUECKHE 3aKOHbI M MPUHLUIBI, HA OCHOBE aHaJIM3a
YCJIOBHS 3a7add  BBIOMpaTh (PUBMUECKYIO MOJENb, BBIACIATh (PU3NUECKUEC
BEJUYMHBI U (POPMYJIbI, HEOOXOAUMBIE JIJIsl €€ peleHUs, TPOBOAUTH PACUEThl U
OLICHUBATh PEaJIbHOCTh MOJYYEHHOIO 3HAYEHUS (PU3UUECKOM BEJIMYUHBI,

pelaTh KaueCTBEHHbIE 3a1a4u: BBICTPANBAaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO 1IEMIOYKY PACCYKJIEHUU C OMOPOW HAa M3YyUYEHHbIE 3aKOHbI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SBJICHUS;

UCIIONb30BaTh  MPU  pEIIEHWH  yuyeOHBIX  3a7ad  COBpPEMEHHbBIE
UH(OPMALIMOHHBIE  TEXHOJOTUU TUTSE MOMCKA, CTPYKTYpUpPOBaHUS,
UHTEpNpETallud U TPEACTaBICHUS y4yeOHOM UM Hay4YHO-NOMYJSPHOU
uHopMaIK, TONYYCHHOW W3  Pa3IUYHBIX HMCTOYHHUKOB, KPUTHYECKU



aHAJIM3UPOBATh TMOMyYaeMyl0 HH(POPMAINIO; MPUBOIUTH TNPUMEPHI BKJIA/Aa
POCCHICKHX U 3apyOeKHBIX YUEHBIX-

(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH; HCIONB30BaTh TEOPETUYECKUE 3HAHUS IIO
¢uszvke B TIOBCETHEBHOW KHU3HM JJs oOecriedyeHUs O€30MacHOCTH TpHU
oOpamieHuu ¢ npuOopamMu M TEXHUYECKUMHU YCTPONCTBAMM, JUIS COXPAaHEHUS
37I0POBbS U COOJIONEHHSI HOPM SKOJIOTHYECKOTO TOBEACHUS B OKpYXKaromien
cpene; paboTarh B TPYIIE C BBIMOJHEHHEM Pa3jMUYHBIX COLHUATBHBIX POJIEH,
IUIAHUPOBATh PAa0OTy TPYIIIBI, PAaMOHATBHO pPACTIpEeAesiTh OOS3aHHOCTH U
IUTAHUPOBATH JESATEIILHOCTh B HECTAHIaPTHBIX CUTYallUsIX, aIEKBaTHO OLIECHUBATh
BKJIQJ KaXJOr0 M3 YYaCTHUKOB TpYyNNbl B pEIIEHUE paccMaTpuBacMoOn
pOOJIEMBI.

K xoniy oOyuenus B 11 Kjacce mpeaMeTHbIE pe3yabTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxkaTb C(HOPMUPOBAHHOCTh Yy OOyYaromIUXCsl YMEHHIL:
JE€MOHCTPUPOBAaTh Ha IpUMEpax pojib U MecTo (PU3MKu B (HOopMHpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHUPA, B PA3BUTHH COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIOAECH, HETOCTHOCTh U €AUHCTBO
(u3nyeckol KapTUHbI MHpPA; YUUTHIBATh T'PAaHULBl MPUMEHEHUS H3YyYEHHBIX
(bU3HUECKUX MOJIENIEeH: TOUCUHBIN JIEKTPUICCKUNA 3apsiil, Jy4d CBETa, TOUYCUHBIN
VCTOYHMK CBETA, IACPHAs MOJIENIb aTOMA, HYKJIOHHAsI MOJIENIb aTOMHOTO $/1pa IIPH
pelieHnn GU3NYECKUX 3aja4; paclio3HaBaTh (pU3NUEeCKue sBIEeHUs (TIPOLECCHI) U
OOBSICHATh UX Ha OCHOBE 3aKOHOB D3JIEKTPOAMHAMUKHM U KBAHTOBOM (PHU3UKU:
AIIEKTPUYECKAsT MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE
NEUCTBUA TOKAa, B3aUMOJICHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAas WMHIYKIIHS,
JEHUCTBAE MAarHUTHOIO IOJII Ha IPOBOAHUK C TOKOM M JBHKYIUMKCS 3apsi,
AIIEKTPOMArHUTHbIE KOJIeOaHUS M BOJHBI, MPSIMOJMHEHHOE pacHpOCTpaHEHHE
CBETa, OTpakeHHE, pesIoMIIeHHEe, MHTepPepeHLns, ubpakiuus U NoasIpu3anus
CBeTa, Aucnepcus cBera, ¢potoanekrpuueckuit 3¢dexT (hotorddexr), cBeToBOE
JaBJIE€HUE, BOSHUKHOBEHHE JIMHEMUYATOTO CIIEKTPA aToMa BOJOPO/Ia, €ECTECTBEHHAs
Y UCKYCCTBEHHAs PaJiMOaKTUBHOCTh; OIIMCHIBATH N3y4YEHHBIE CBOMCTBA BEILIECTBA
(aneKkTpuYecKre, MarHuTHbIC, ONTHUYECKHE, HIIEKTPUUECKYIO0 MPOBOJUMOCTH
Pa3IMYHBIX CpEeA) M DIEKTPOMATHUTHBIE SIBJICHUS (MPOIECCHI), HCIOIb3YS
(¢u3nyeckre BETUYMHBL: SJIEKTPUUYECKUN 3apsij, CUJla TOKA, AJIEKTPUUYECKOe
HanpspDKEHUE,  DJIEKTPUYECKOE  CONPOTHUBIIEHHE, Pa3HOCTh  IOTEHIMAJOB,
AIIEKTPOABMKYILAsL cuja, paboTa TOKAa, MHAYKIMS MarHMTHOTO MOJs, CHIIa
Awmrniepa, cuia JlopeHna, MHIYKTHUBHOCTb KaTyIIKH, SJHEPTUs IEKTPUYECKOTO U



MarHUTHOIO TOJIEH, MEPUOJ M YacToTa KoseOaHWW B KoieOaTeabHOM KOHTYPE,
3apsA]l U CHJIa TOKa B MPOLECCE FAPMOHMYECKUX 3JIEKTPOMATHUTHBIX KOJIEOAHUIH,
(OoKyCHOE pacCcTOSIHHE M ONTHYECKas Cujla JMH3bl, IPU ONUCAHUU NPABUIBHO
TPaKTOBaTh (PU3NYECKUN CMBICI HCIOJB3YEMBIX BEIMYUH, UX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIOLINE TaHHYIO (U3NYECKYIO BETHUUHY
C JApYyTMMH BEJIMYMHAMH; OIKCHIBaTh HW3yYECHHbIC KBAHTOBBIE SIBIICHUSA U
IPOLECCH, UCHONb3Ys (PU3NYECKNUE BEIUYUHBL: CKOPOCTH AJIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, SHEPrus U HUMIYJIbC (DOTOHA, MEpPHOA
noJiypacrnazia, SHEpPrus CBSI3UM aTOMHBIX SAEp, NpPU OINHUCAHHHM MPABUIBHO
TPaKkTOBaTh (PM3MUYECKUN CMBICH MCIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U
€IMHULBI, YKa3bIBaTh (DOPMYJIbL, CBA3BIBAIOLIUE TaHHYIO (PU3NYECKYIO BEIMUUHY
C JpYrMMH BEJIMYMHAMH, BBIYUCISATH 3HAYCHHE (DU3UUECKON BEITUUYMHBL
aHAJIU3UPOBaTh (PU3UYECKHE MPOLIECChl W SIBJIEHUS, UCHONB3Yys (PU3HUECKUE
3aKOHBI M TPUHIMIIBL: 3aKOH OMa, 3aKOHBI ITOCIIEA0BATEIBHOTO U NApAJLIEIbHOTO
COECIMHEHHUsI NPOBOJHUKOB, 3aKOH Joyns—JIeHna, 3aKOH JIEKTPOMarHUTHON
MHIYKIWU, 3aKOH MPSMOJIMHENHOTO paclipoCTPAHEHHSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMJICHUS CBETA, YpaBHEHUE DUHINTENHA 151 poTodddekra,
3aKOH COXPAaHEHHMsI SHEPIHH, 3aKOH COXPAHEHUs UMITYJbCA, 3aKOH COXPaHEHUs
AJIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHEHHUSI MACCOBOTO YHCIIa, IOCTYNAThl bopa,
3aKOH pPaJMOAKTUBHOTO pacmaja, MOpu 3TOM  pas3iidyarb  CIOBECHYIO
(OpMYIUPOBKY 3aKOHA, €T0 MaTEMaTUYeCKOE BBIPAKEHUE U YCIOBUS (TPAHMIIBI,
o0nacTi) NPUMEHHUMOCTH; OINpPEAENsATh HaNpaBleHUE BEKTOpa WHAYKIHUU
MarHuTHOTO IOJIs

MPOBOJHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIOpeHIa; CTpPOUTh M ONUCKHIBATH

n300pakeHue, CO31aBaeMoe MIIOCKUM 3€PKaJIOM,

TOHKOM JIMH30M; BBIMOJHATH SKCIEPUMEHTHI IO MCCIEAOBAHUIO (PU3NYECKUX
SIBJICHUI ¥ TPOLIECCOB C UCIMOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI: TTPU
3ToM (popMynupoBaTh MpoOIeMy/3aady U THUIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOuparh YCTAHOBKY U3 NPEUIOKEHHOTO0 OOOpYyHAOBaHUs, MPOBOAMUTH OMBIT U
(opMynHpOBaTh BBIBOJbI, OCYLIECTBIISATH MPSIMbIE W KOCBEHHbIE H3MEPEHHUS
($u3HUECKUX BEJIUMYHH, PU 3TOM BBIOMpATh ONTUMAJIbHBIN CIIOCO0 U3MEPEHUS U
WCIIOJIB30BaTh W3BECTHBIE METOABl OLIEHKM TOTPEIIHOCTEH HW3MEpPEHUN;
MCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEITUYMH C MCIOJIB30BAHUEM IPSIMBIX
U3MEpPEHUI: MPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJAbTaThl
NOJTyYeHHON 3aBUCUMOCTH (DU3MYECKUX BEJIIMYMH B BHJE TAOMUI U TpadHKOB,
JenaTh BBIBOIBI [0 pe3yabTaTaM HCCIEIOBaHUS; COONIOAATh IpaBuiia
0e30MmacHOro TpyZna MpH MPOBEIECHUU HCCIEAOBaHUNH B paMKax ydeOHOTro



DKCIEPUMEHTA, Y4eOHO-UCCIIENOBATENBCKOM M IPOEKTHOM JEATEIbHOCTH C
MCIIOJIb30BaHNEM HM3MEPUTENIbHBIX YCTPOUCTB U TaOOPaTOpHOTO 000PYIOBAHNUS;
pelaTh pacuéTHbIE 3a7a4M C SIBHO 33JaHHON (PU3UUECKON MOJENbIO, UCIOB3YS
(pu3nYecKre 3aKOHBI M PUHIUIIBIL, HA OCHOBE aHAJIN3a YCIOBHSI 3a7ja4 BEIOUpaTh
¢u3znyecKyr0o MoJenb, BBIACHATh (PU3HUECKHE BEIUYUHBI U (HOPMYIIBL,
HEO0OXOIUMBIE JUIsl €€ PElICHUs, POBOJUTH PACUEThl U OLICHUBATh PEATBHOCTD
HOJYYEHHOTO 3Ha4€HUs (PU3NUECKOM BETUUHHBI;

pemarb Ka4eCTBEHHbBIE 3aJ1aui: BBICTPAUBAaTh JIOTUYECKH
HEIPOTUBOPEUMBYIO LEMOYKY PACCYKIECHUW C OMOPOWA HA M3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh ~ IPH  PEIICEHHH  Y4eOHBIX  337a4  COBPEMEHHBIE
MH(OpPMAIIMOHHBIE  TEXHOJOTMH  JJId  IIOMCKAa, CTPYKTypHUpPOBaHUS,
UHTEPIpPETAllUd W MPEACTABICHUS Y4eOHOM UM HAyYHO-TIOMYJISIPHOM
uHpOpMAIMM, TIOIYYEHHOM M3 pa3iIMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3MPOBATH MOJy4aeMYI0 HHPOPMALIHIO;

OOBSICHATh HPUHLMIIBI JEHCTBHUS MAIIMH, NPUOOPOB U TEXHUYECKHUX

YCTPOMCTB, pa3iuyarh YCIOBUA MX O€30IaCHOrO  HCIOJIb30BaHUS B
MOBCEAHEBHOM JKU3HU; MPUBOIUTH TPUMEPHI BKJIaJla POCCUMCKUX U 3apyOeKHbIX
YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO MHpa, B
pa3BUTHE TEXHUKM U TEXHOJOTHH; MCIOJIb30BaTh TEOPETHUUYECKUE 3HAHUS IO
¢u3rKe B TOBCEIHEBHOM KU3HM [UJIsi oOecredeHus: Oe30MacHOCTH IpHU
oOpallleHuu ¢ MpUOOpaMM M TEXHUYECKUMHU YCTPONCTBAMH, JJISI COXpaHEHUS
30pOBbSl U COOJIIOCHHUS HOPM SKOJOTMYECKOTO TMOBEACHMSI B OKpY’KaIOLIEH
cpene; padoTarb B TPYyIIE C BBIMOJIHEHUEM PA3NTMYHBIX COLMATIBHBIX POJIEH,
IJIaHUPOBATh PabOTy TPYIIbI, PALMOHAIBHO PACIPEAENITh OOS3aHHOCTU U
IJIAHUPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYALUSIX, aI€KBaTHO OLICHUBATh
BKJIaJl KaXJOTO0 M3 YYaCTHHKOB TpyHNbl B PEIICHHE paccMaTpuBaeMOun
poOJIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
No 1/ HaumeHoBaHMe pa3iesioB U TeM (un¢posrre)
» IPOrpaMMeblI Beero Kontpoasunie | IlpakTuueckune o0pa3oBare/bHbIe
r
padoThI padoTsI pecypcesl
Paznen 1. ®PU3UKA U METOAbI HAYYHOI'O IIO3HAHUA
bu6muoreka [IOK
1.1 ®du3nka 1 METOAbI HAYYHOT'O MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
HUroro no pazgeny 2
Pazgen 2. MEXAHUKA
bubmoreka [IOK
2.1 Kunemarrka > 0.5 https://m.edsoo.ru/7f41bf72
bu6muoreka [IOK
2.2 Apmamuxa 7 0.5 https://m.edsoo.ru/7f41bf72
bu6muoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 https:/m.edsoo.ru/7f41bf72
Hroro no paznemy 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubmuoteka [JOK
3.1 TEOPUH 9 0.5 1 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
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https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

bubmuoreka [IOK

3.2 OCHOBHI TePMO/HHAMIKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperarHbie COCTOSIHUS BEIIIECTBA. 5 0.5 bubmoteka [JOK
@Da30BbIe NEPEXOIbBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JJIEKTPOAUHAMUKA
bubnamoreka [IOK
4.1 IIeKTpOCTATHKA 10 I https://m.edsoo.ru/7f41bf72
[TocTosiHHbIM M1eKTpUYeCcKui TOK. Toku B bubnmnoreka [JOK
42 pa3sIuYHBIX cpeaax 12 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68 6

[NPOT'PAMME



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

KosanuyecTBo yacoB DJIeKTPOHHbIE
Nont/ HaumeHoBaHHe Pa3/1eJioB H TeM (udposrre)
s IPOrpaMmbl Beero Konrtponbnbie | Ipaktndeckne | ©0PasoBaTeibHble
paboTnl paboTnl pecypenl
Paznen 1. JJIEKTPOAUHAMUKA
MarnuTtHoe noje. JIeKTpOMarHuTHas bubmuotexa [IOK
L1 WHIYKIUSA 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4ecKkre U JEKTPOMarHUTHhIE bubnuotexa [IOK
2.1 KoJie0aHus 9 0.5 1 https://m.edsoo.ru/7f41c97¢c
MexaHn4ecKkre U NEKTPOMarHUTHhIE bubnuotexa [IOK
2.2 BOJIHBI S 1 https://m.edsoo.ru/7f41c97¢c
bubmoreka [IOK
2.3 Onmrruxa 10 1 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIIBHOCTH

OCHOBBI crIelIUaIBHON TEOPUH
OTHOCHUTEIIBHOCTH

3.1

0.5

bub6moreka [IOK
https://m.edsoo.ru/7f41c97¢



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Nroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 DNeMeHThl KBAaHTOBOM ONTHUKHU 6 0.5 bu6muoreka [IOK
https://m.edsoo.ru/7f41c97¢c
bubmuoreka [IOK
4.2 Crpoenne aToma 4 0.5 https://m.edsoo.ru/7f41c97¢c
bubnamoreka [IOK
4.3 ATOMHOE A71pO 3 0.5 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pazgen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

bubmuoreka [IOK
5.1 DeMeHTHI aCTPOHOMHUH U acTPOYU3UKU 7 1 https://m.edsoo.ru/7f41¢97¢c
Hroro no paszneny 7
Pasznen 6. OBOBIIAIOLIEE ITIOBTOPEHUE
bubnunoreka [IOK
6.1 Obobmazomee nosTopenie 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PeszepBHOE Bpems 3



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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OBILIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME







INOYPOUYHOE IIVIAHUPOBAHUE 10 KJIACC

KosunuyecTBo yacoB JJIeKTPOHHbIE
No uudposbie
Tema ypoka oOpa3oBareJibHbIE
n/n B Konrpouabnbie | IlpakTuueckue
cero
padoTbl padoTbl pecypeel
®usuka — Hayka o npupozae. Hayunble bubmmorexa [JOK

1 METO/bI ITIO3HAHUS OKPYKAIOLIETO MUpa 1 https://m.edsoo.ru/ff0c32e2
Pons 1 Mecto ¢usuku B GopMUpOBaHUT

2 COBPEMEHHOI HayYHON KapTHHBI MUPA, B 1 bubnmoreka [IOK
IIPAKTHYECKOM JeATeNLHOCTH JIoei https://m.edsoo.ru/ff0c33e6
MexaHnueckoe JIBUKECHUE.

; OTHOCUTETBLHOCTh  MEXaHUYECKOTO . Bu6muotexa [JOK
nerkenns. Ilepemenienne, ckopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 . bubmuoteka [JOK
PaBHOMEpHOE IPAMOIIMHEWHOE JBUYKEHUE 1 https:/m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE TTPSIMOSIMHEHOE bubmuoreka [IOK

S JIBYKEHUE 1 https://m.edsoo.ru/ff0c372¢
CBobomHOE masienne. YCKopeHrue cBOOOTHOTO bubmmoreka [JOK

6 HageHUs 1 0.5 https://m.edsoo.ru/ff0c39cc
KpuBonuueiinoe  aBwxenuwe.  JIBuxkeHue bubmuoteka [JOK

7 MaTepPUAIILHON TOYKH 110 OKPYKHOCTHU 1 https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
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[IpuHnun orHocutensHOCTH ["anumnes.

bubnaunoreka I[IOK

8 WNuepuuaneHble cuctemsl oTcuera. [lepBbiit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [Ipunuun cynepno3unuu

9 cun.  Bropoii  3akon  HelootoHa  mns bubmorexa [IOK
MaTepuaTbHON TOUKH https://m.edsoo.ru/ff0c3be8
Tperuii 3akoH HproTOHA 111 MarepuaabHbIX bubmuotexa LIOK

10 TOYEK https://m.edsoo.ru/ff0c3be8
3akoH  BcemupHOro  Ttarorenus. Cuia bubnmnorexa [IOK

1 TsoKeCTH. [lepBast KocMuYecKas CKOpPOCThb https://m.edsoo.ru/ff0c3d00

12 C 3 r B bubmuoteka [JOK

HI1a YHpYroCcTH. SaKOH 1 yKa. Bec Tela https://m.edsoo.ru/ff0c3el8

Cuna tpenus. Koadpduuument tpenus. Cuna

13 COMNPOTHBJIEHHS TIPH JIBUKCHUH TeJa B 05 Bubmioreka [IOK
JKUITKOCTH HJIM Ta3e https://m.edsoo.ru/ff0c3{76
[locTtynmarenpHOE U BpalaTeIbHOE
JIBIDKEHUE aOCOJIIOTHO TBEPIOTO Tena. Bu6mioreka [JOK

14 MowmenT cunsl. [1nedo cumnbl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIA
PaGora u momrHOCTh cumnbl. Kunetudeckas

15 SHEPTHsl MaTepHaIbHOi Touku. Teopema 006 Bubmmorexa [IOK

W3MEHEHUHN KHHETUIECKONH OHEPIruun

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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[TorenuunanbHas sueprus. [lorennuanbHas
SHeprusi  ympyro  JedhopMHUpOBaHHOI

bubnaunoreka I[IOK

16 npyxunbl. [loTeHIMaNbHAs SHEPTUS TeNa https://m.edsoo.ru/ff0c461a
BOJIM3HU TIOBEPXHOCTH 3EMJIU

0 [ToTeHIUAbHBIE U HENOTEHIMAJIbLHBIE CHIIBL. Bubnuoreka IJOK
CBs13b paOOThI HEMOTEHIIMATIBHBIX CHII C https://m.edsoo.ru/ff0c478c
M3MEHEHHEM MEXaHHYECKOi SHEPIUM
CHCTEMBI TeJI. 3aKOH COXpPaHEHHS
MEXaHMYECKON SHEPTHH
JlaGopatopnast pabora «lccnemoBanue
CBA3U pabOThl CHIbl C H3MEHEHHEM

18 MEXaHMYECKO SHEPTHH Tella Ha pUMepe
PaCTSKEHHsS] PE3UHOBOTO JKIyTa»

HIMITyJIbC MaTepUaIbHON TOUKH, CHCTEMBI
MaTepHaabHbIX TOUeK. IMITyJIbC CHITBL. 3aKOH Bu6nuorexa LJOK

19 COXpaHeHHs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBMKEHUE
KourponsHas pabora 110 Teme «KuHeMaTuKa.

20 JluHamuKa. 3aKOHBI COXPAaHEHNS B brbmiorexa LIOK
MEXAHHKEY https://m.edsoo.ru/ff0c4b74
OCHOBHEIE TIOJIOKEHHS

21 MOJIEKYJIIPHOKMHETUYECKON TEOPHH. brbmiorexa LIOK

BpoynoBsckoe nBuxenue. uddysus

https://m.edsoo.ru/ff0c4dc2
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XapakTep ABWKEHHUS W B3aUMOJCHCTBUSA

22 4yacTull BeuiecTBa. Moaenu CTpoeHus ra3os,
JKUJIKOCTEN U TBEPABIX TEI

’3 Macca monekyi. KonnuecTBo BemecTsa.
[Tocrosinnas ABoraapo

o4 TeruoBoe paBHoBecue. Temneparypa u e€
usmepenue. lllkana remneparyp Llenscus
HUneanpusiii raz B MKT. OcHoBHOE bu6muoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoIroTHasI TeMIIepaTypa Kak Mepa

26 CpeAaHEeN KUHETUYECKON SHEPTUH JIBUKEHUS Bbubmoreka [JOK
MOJIEKYJ. YpaBHeHUE MeHieneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona

27 3akoH JlansToHa. ["a30BbIE 3aKOHBI 0.5
JlaboparopHas pabota «HccienoBanue

28 3aBUCHMOCTH MEXAY NapamMeTpamu
COCTOSIHUSI Pa3pEKEHHOIO ra3ay

20 H3onporeccsl B HaealbHOM Ta3e HU  HX bubnmnoreka [IOK

rpaduveckoe MpeacTaBIeHue

https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4fde
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BHyTpeHHss sHeprus TepMOIuHAMUYECKON

CHCTEMBI M CIIOCOOBI €€ M3MEHEHUS.

bu6muoreka [IOK
30 KonmngecTBo TernoTs! u padota. BHyTpeHHss https:/m.edsoo.ru/ff0c5952
SHEPTHUs OTHOATOMHOTO UCaTbHOTO raza
bu6muoreka [IOK
31 Brget Tenmonepesam https://m.edsoo.ru/ff0c5c36
VienbHas TEIIOEMKOCTH BEIIECTBA.
32 KonuyecTBo TEmIOTH Npy TeTIONEepeaaye. Bubmorexa LHOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIi TIporece
IlepBblli 3aKOH TEPMOAMHAMMKHA U €TI0 bubnuotexa LIOK
33 NPUMEHEHUE K U30IIpolieccam https://m.edsoo.ru/ff0cSefc
4 HeoOpaTtuMocTh MpoIeccoB B MPUPOIE. bubmuoteka [JOK
3 BTopoi 3ak0H TEpPMOINHAMUKH https://m.edsoo.ru/ff0c6230
[Tpunuun neiictuda u KIIJ{ remnoBoit bubmuoreka [IOK
35 MalllHbI https://m.edsoo.ru/ff0c600a
36 Huxkn Kapuo u ero KITJ|
DKoJoruueckre npooiemMbl
37 TEIJIOHEPTETUKU
18 O6o6marmuii ypok «MomnekymspHas bubmuoteka [JOK

(I)I/I3I/IKE[. OcHOBEI TCPMOJUHAMUKN

https://m.edsoo.ru/ff0c6938
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KontponbHas pabora 1o reme

bubnaunoreka I[IOK

39 «Monekynsipaas pusuka. OCHOBBI 1
TePMOIHAMUKI https://m.edsoo.ru/ff0c6a50
[TapooOpazoBanue 1 KOHACHCAIUSI. bubmoteka [JOK

40 Hcnapenue u KureHue https://m.edsoo.ru/ff0c63b6
AOcCoINIOTHAasE W OTHOCHTENbHAsl BIAXKHOCTh bubmuoteka [IOK

41 BO3yxa. HacelleHHbIM nap https://m.edsoo.ru/ff0c64d8
Tépnoe Tteno. Kpucrammmueckue u

" amopdHbIe Tena. AHH30TPOIHS CBOHCTB Butnmnorexa LIOK
KpuCTAIIO0B. JKUIKHEe KPUCTAILIBI. https://m.edsoo.ru/ff0c650
CoBpeMeHHbIE MaTepHaIb
[InaBnenue u KpucramuM3anus. YiaeabHas bubnmnorexa [IOK

43 TemoTa miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708

44 bubmoreka [IOK
YpaBHEHHE TEIIIOBOTO OanaHca 0.5 https://m.edsoo.ru/ff0c6820

4 DnekTpu3amus Tej. DIEKTPUISCKUi 3aps. bubmuoreka [IOK

> JIBa BU/1a JIIEKTPUYECKUX 3apA10B https://m.edsoo.ru/ff0c6bcc

[IpoBOIHUKH, TUAIEKTPUKHU U

46 TIOJTYIPOBOIHUKH. 3aKOH COXpaHEHHs Bubmmorexa [IOK
AIIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0c6bee

47 B3aumoneiictBue 3apsaoB. 3akoH Kynona. bubmuoteka [JOK

ToueuHbIl WIEKTPUUECKUN 3aps]T

https://m.edsoo.ru/ff0c6ced
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Hanpsk€HHOCTD  3IIEKTPUYECKOTO ITOJIS.

48 [IpHUHLKII CYTIEPIIO3ULIUH IIEKTPHIECKHUX 05 bubmmorexa LIOK
nosieit. JInHuM Hanps>KEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabota cuit aieKkTpocTaTuuecKoro moJis. bubmoteka [JOK
IMorennuamn. Pa3HocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6£00
[IpOoBOMHUKM ¥ JHUIJICKTPUKHA B
50 3JIEKTPOCTATUYECKOM noJe. Brbmioreka LIOK
JlusneKTprdeckas IPOHULAEMOCTD https:/m.edsoo.ru/ff0c7018
51 3 . X bubnmoreka [IOK
JICKTPOCMKOCTE. ROHCHCATOP https://m.edsoo.ru/ff0c7126
5 DNEeKTPOEMKOCTD MIOCKOTO KOHAEHCATOPA. 0.5 bubmuoteka [IOK
DHeprust 3apsKEHHOr0 KOHIeHcaTopa : https://m.edsoo.ru/ff0c72c0
; JlaGopatopHas paborta "Uzmepenne
5 AIIEKTPOEMKOCTH KOHIeHCcaTopa"
[IpuHIMIT NEWCTBUSA U IPUMEHEHUE
KOH/ICHCAaTOPOB, KOMUPOBAJIILHOTO anmnapara,
>4 CTPYWHOTO IPUHTEPA. DIEKTPOCTATHIECKAs
3amuTa. 3a3eMIIeHIe IEKTPOopuOopoB
DONeKTpUYeCcKHii  TOK,  YCJIOBHS  €rO
cymectBoBanud. lloctostHubiii Tok. Cuita
>3 toka. Hanpspkenue. ConportuieHne. 3aKoH
Owma 1751 yyacTka 1emnu
[TocnenoBarenpHOE, MapaiedIbHOE,
56 CMEIIaHHOE COETMHEHNUE MMPOBOTHUKOB. Bubmorexa LHOK

JlaGoparopHas pabora «3yuenue

https://m.edsoo.ru/ff0c7410
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CMCHIAHHOT'O COCAUHCHHA PE3UCTOPOB»

57

PaboTa 1 MOLITHOCTB AIEKTPHUYESCKOTO TOKA.

3akon [Ixoynsa-Jlenna

bubaunoreka I[IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMma i TOJIHOM (3aMKHYTOM)
AIIEKTPUYECKOMN 11(S1178 Kopotkoe
3ambikanue.  Jlaboparopnas  pabota
«M3mepenune DJIC UCTOUHMKA TOKA U €ro
BHYTPEHHETO COITPOTUBIICHUSDY

0.5

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

59

DNEeKTpOHHAsI TMPOBOAUMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METaJIIOB OT TEMIIEPATyPHI.
CBepXIpoBOIUMOCTh

60

OnexTpuueckuii Tok B Bakyyme. CBoiicTBa
ANIEKTPOHHBIX ITyYKOB

61

[HonynpoBogHuku, uX COOCTBEHHass W
npuMecHasl nmpoBoAUMOCTh. CBoMCTBA p—
nnepexofa. [lonynpoBonHUKOBBIE TPUOOPHI

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

62

ONeKTpUYeCcKMd TOK B  pacTBopax H
paciaBax 3J1€KTPOJIUTOB.
DNEKTPONIUTHYECKAS AUCCOLALIMS.
DnekTponn3

bubmoreka [IOK
https://m.edsoo.ru/ff0c82ba
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DNEeKTPUYECKUI TOK B razax.

. . bubmotexa [JOK
63 CaMOCTOSTEbHBIA U HECAMOCTOATEIbHBIN 1
https://m.edsoo.ru/ff0c84ae
paspsia. Monnus. [lnazma
DneKkTpuuecKkue NpudOpbl U yCTPOHCTBA U
64 WX MpaKkTH4ecKoe npumenenue. [Ipasuna 1 brbmiorexa LIOK
TeXHUKH 6e30acHOCTH https://m.edsoo.ru/ff0c86fc
. bub6muoreka [IOK
65 O6006mamui ypok «IeKTPOAUHAMUKA» 1 https://m.edsoo.ru/fl0c88be
KontponbHas padora o reme
«Qnekrpocraruka. [locrosHHBIN Bubmuoreka LOK
66 IEKTpUUYECKUM TOK. TOKHM B pasiM4HbIX 1 https://m.edsoo.ru/ff0c8a8a
cpenax»
PesepsHblil ypok. KontponbsHas pabora no bubnuotexa [IOK
67 TeMe "DieKTpoauHaMuKa" 1 https://m.edsoo.ru/ff0c8c56
PesepBHeIil ypok. O600mammui ypok mo bubmuoteka [IOK
68 temam 10 knacca 1 https://m.edsoo.ru/ff0c8f6¢c
OBUIEE KOJIMYECTBO YACOB I10 63 3.5

[NPOT'PAMME
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11 KUIACC

KosnuecTBo 4 JJIeKTPOHHBbIE
e uudposbie
/i Tema ypoka o0pa3oBare/ibHbIE
Beero Kontpoabubie IIpakTuyeckue pecypebl
padoTsbI padoTsI
[TocrosinubIC MarHuThI u 170'¢

| B3auMojelicteue. Maruutnoe nose. Bekrop | Butimnorexa LIOK
MAarHuTHOM WMHAYKUWU. JIMHUM MarHUTHOU https://m.edsoo.ru/ff0c9778
WHIYKIAW
MarnuTHoO€ 10JI€ MPOBOIHUKA C TOKOM.

) Oneit  Dpcrena.  Bsaumoneiictue 1 bubmmorexa LIOK
MPOBOHUKOB € TOKOM https://m.edsoo.ru/ff0c98fe
JlabGopatopnas pabota «M3yuenue bubmuoreka [IOK

3 MarHUTHOTO ITOJISt KaTYIIKH C TOKOM) 1 1 https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJIHUK C

A TokoM. Cuna Amnepa. JlabopatopHas | . Bubnmoreka LIOK
pabora «MccneoBanne 1HCTBHS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHMWTa Ha PaMKy C TOKOM)»

JlelicTBME MArHUTHOTO TIOJISI HA
5 JBIKYIIYIOCS 3apshKeHHYI0 yacTtuily. Cuia 1 Bubmmorexa OK

Jlopenua. Pabora cuiibl Jlopenna

https://m.edsoo.ru/ff0c9df4
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OnexTpomaruutHas uHAykuus. [ToTok
BEKTOpa MarHUTHOM WHAyKIuu. D1C

6 WHIYKUWW. 3aKOH 3J€KTPOMarHUTHOMN
unaykunu Papanest

7 Jlabopatopnas padota «VccinenoBanue bubmoteka [JOK
SBJICHUSI 3JIEKTPOMArHUTHON UHAYKIUN https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTG. fIBIEHUE CAMOMHIYKIIHUH.

o OJ1C caMoMHAYKUIMU. DHEPrUsi MAarHUTHOTO Bu6miorexa [JOK
MOJISI KATYIIKU C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/f0ca600
nojue
TexHUYecKkne ycTpoicTBa U UX
MPUMEHEHHUE: TOCTOSIHHBIE MAarHUTHI,

9 3JIEKTPOMArHUTHI, ANEKTPOABUTATENb,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHAS 11€Yh

10 O6o6maromuil ypok «MarautHoe mnosie. bubmuoteka [JOK
DNeKTpOMarHuTHAsE MHAYKIUS https://m.edsoo.ru/ff0cab82
KontponpsHas pabota no teme «MarHutHoe bubnuotexa [IOK

1 noJie. DIEKTPOMArHUTHAS WHTYKIIHS https://m.edsoo.ru/ff0cad58
CB0OOOIHBIE MEXaHUYECKUE KOJIEOaHUSI.

. l'apmonunyeckue konebanus. YpaBHEHUE Bubmuotexa IIOK

rapMoHu4Yeckux konebanuii. [IpeBpamienune
SHEPTrUHn

https://m.edsoo.ru/ff0caf06
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13

Jlabopatopnas pabota «VccinenoBanue
3aBUCHUMOCTH TIEPHUO/Ia MAJTBIX KOJICOAHHIA
rpy3a Ha HUTHU OT JIJTMHBI HUTH U MacChl
rpy3a»

14

Konebarenbublii koHTYp. CBOOOIHBIE
SJICKTPOMArHUTHBIC KoseOaHus B
U/IeaIbHOM KOJIeOaTeIbHOM KOHTYDE.
Amnanorust MCKAY MEXaHUYCCKUMHU U
SJICKTPOMAroHMTHBIMHU KoJieOaHHUsIMU

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

15

®opmyna TomcoHa. 3aKOH cOXpaHEHUS
SHEPrUM B HJICATHHOM KOJIeOaTeIIbHOM
KOHTYypeE

bu6muoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue 0 3aTyXarIHX
KoJIEOAHUAX. BI)IHY)KJIGHHI)IG MEXaHUYCCKHUEC
konebanusd. Pe3onanc.  BeiHyXIeHHBbIE
SJICKTPOMAriuTHBIC KoJIeOaHus

bu6muoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

ITlepemennbii  TOK.  CHHYCOMZAJIBHBIN
[IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUINTYIHOE U  JEHCTBYIOLIEE
3HAYEHHME CUJIbI TOKA U HANIPSKEHUS

bu6muoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoncTBo, nepenaya u
noTpeliieHNe AEKTPUYECKON SHEPTUH



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

YCTpPONUCTBO U IPAKTUYECKOE IIPUMEHEHUE

bu6muoreka [IOK

19 ANIEKTPUUECKOT0 3BOHKA, FEHEpaTopa
TIepeMEHHOT0 TOKA, JIUHUIA HIeKTpoIrepead https:/m.edsoo.ru/ff0cc324
OKOJIOTMUECKNE PUCKHU NPH POU3BOICTBE

20 anekTposHepruu. KynpTypa ncnoab30BaHus 0.5
AJIEKTPOIHEPTUU B IOBCEIHEBHOM JKNU3HU
MexaHuyeckue  BOJHBI,  YCJIOBUSA
pacnpoctpanenus. Ilepuon. Cxopocts Bu6muorexa [JOK

21
paclpoCTpaHeHus M JUIMHA BOJIHBL https://m.edsoo.ru/ff0cca54
[Toriepeunble U MPOJOIBHBIE BOJIHBI

5 3Byk. CkopocTs 3ByKa. [ pOMKOCTB 3ByKa. bubmorexa [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHHIE BOJIHBI, IX CBOMCTBA U bubmuoreka [IOK

23 ckopocTb. IlIkana 231eKTpOMAarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0

4 [TpyHIMIIBI pagUOCBSI3U U TEIEBUIACHMUSL.

PazButue cpencts cBsazu. Pagnonokanus
Kontponbhas padora «KoneOanust 1 BOJTHBI» bubnuotexa [IOK

25 1 https://m.edsoo.ru/ff0cc6f8
[IpssMonMHEHOE pacpOCTpaHEHNE CBETA B

26 OIHOpPOIHOM cpenme. TOYEHHBI HMCTOYHMK Bubnuoreka IIOK

ceera. JIyd cBera

https://m.edsoo.ru/ff0cd350
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OtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS

27 ceera. ITocTpoenue nzo0pakenuii B bubmuorexa IIOK
IUIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue ceera. IlonHoEe BHyTpeHHEE

28 oTpaxkerue. [IpesesbHbIA yroi MOJHOTO bubsnmoreka IIOK
BHYTPEHHETO OTPaKeH s https://m.edsoo.ru/ff0cd 76
JIunssl. [TocTpoenne n300pakeHui B TUH3E.

29 ®opMyIia TOHKOM JIMH3BL. YBeInUeHHe bubmorexa [IOK
JIHA3EL https://m.edsoo.ru/ff0cddle
JlaGopatopnass  pabora  «VccnemoBanue

30 CBOMCTB M300paKEHUI B IMH3aX»

Hucnepcus cBera. ClI0XHBIH cocTaB 6e10r0

31 csera. Lser. JlaboparopHas pabota
«Habmronenue aucnepcuu cBeTa
Wntepdepennus cera. udpakuus cera. bubmorexa [JOK

32 JudpaxkuonHas pemeéTka 0.5 https://m.edsoo.ru/ff0ced22
JlaGopatopHas paborta «3mepenue bubmmoreka [IOK

33 IOKa3aTes MPETOMIIEHUS CTEKIIA https://m.edsoo.ru/ff0cd67a

34 IToriepedyHOCTh CBETOBBIX BOJIH. bubmnorexa [IOK
[Tonsipuzanus ceeta https://m.edsoo.ru/ff0cf02e

35 Ontuueckue npuOOPHI U YCTPOICTBA U

YCJIOBUSA UX 0e30I1acHOro IPHUMCHCHUSA
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I'paHuIbl IPUMEHUMOCTH KJIACCHYECKOU

36 MexaHMKd. IlocTynarsl CHElUaIbHON Bubmiorexa LOK
TEOPHH OTHOCHTENBHOCTH https://m.edsoo.ru/ff0cf862
OTHOCUTEIBLHOCTH OJJHOBPEMEHHOCTH.

37 3aMeIeHHEe BPEMEHU U COKPAIICHUE JITHHBIL bubnmoreka IIOK

https://m.edsoo.ru/ff0cfa42
DHeprusi 1 UMIYJIbC PEISITUBUCTCKON

38 gacTunpl. CBI3b Macchl C SHEPTUEH 1 Bubmioreka [IOK
MMITYJIbCOM. DHEPIHS IOKOS https://m.edsoo.ru/ff0cfc68
Kontponsnass pabora «Omntuka. OCHOBBI bubmuotexa [IOK

39 CIleIIMaIbHON TEOPUU OTHOCUTEIbHOCTH https://m.edsoo.ru/ff0cf6£0
®oronbl. ®opmyna [Inanka. JHeprus u bubnuotexa LIOK

40 UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTtkprITHE U HccaenoBanue Gporo3ddexra. bubnuotexa [IOK

41 Omneitel A. I'. Cronerosa https://m.edsoo.ru/ff0cffc4
3aKoHBI dotorddexra. YpaBHeHUe

42 Ditnireitna 1st porodsdderra. «KpacHas bubmmorexa [IOK
rpannna» Gotordexra https://m.edsoo.ru/ff0d015e
Hasnenue ceera. Onbitel [1. H. JIeGenena. bubnnoreka [IOK

43 XuMHuUecKoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYeCKHe yCTPOMCTBA U MPAKTUYECKOE

44 npuMeHeHue: GpotosnemeHT, (POTOAATUHK,

COJIHCYHAas 6aTape${, CBETOOMNO
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Pemntennie 3amadu  mo  TeMe  «DJIEMEHTHI

bubaunoreka I[IOK

45 KBAaHTOBOM OITTHKI 0.5 https://m.edsoo.ru/ff0d0302
Mozenrs atoma TomcoHa. OIBITBI
46 Pesepdopaa no paccesHuro a-4yactu butmmorexa [JOK
POOPA p It https://m.edsoo.ru/ff0d091a
[LnanerapHas Moaenb aToMa
A bubmuoreka [IOK
7 Toctynarst bopa https://m.edsoo.ru/ff0d0Oafa
Wznyuenue u nomonienue (GOTOHOB MPU
48 Mepexo/ie aTomMa C OAHOTO YPOBHS S3HEPTrUU 0.5 bubnmoreka [IOK
Ha ApyToit. B! CIIEKTPOB https://m.edsoo.ru/ff0d0Oafa
BomnHoBeIe cBoiicTBa yacTun. BomaHEI ne
bpoins. KopnyckymnspHO-BOIHOBON Bu6muorexa [JOK
49 nyanusM. CIIOHTaHHOE U BBIHYKJEHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy4eHUE
OTKpbITHE PAAMOAKTUBHOCTU. OTIBITHI
50 Pesepdopaa 10 onpeieaeH o cocTapa brbmmorexa LIOK
PATTHOAKTHBHOIO H3/TyHeHHs! https://m.edsoo.ru/ff0d0fd2
CsaoiicTBa anbda-, 6era-, raMma-u3JIydeHUs.
51 Brnustaue panroakTHBHOCTH HA KUBBIS
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMEI.
5 Anpda-pacna. DneKTpOHHbIA 1 Bu6mmorexa LIOK

MO3UTPOHHBIN OeTa-pacma.
l'ammanznyuenue

https://m.edsoo.ru/ff0d1162
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53

OHeprus cBA3M HYKJIOHOB B siipe. SlnepHble
peaxiun. Snepusiii peakrop. [Ipodiemsr,
IIEPCIEKTUBBI, IKOJIOTUYECKUE ACTIEKTBI

0.5

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

AJIEPHOUN SHEPreTUKU

54

OnemeHTapHble YacTULIbl. OTKpPBITHE
no3utpoHa. Merobl HaOIIONCHUS U
pErucTpanuy 3IEMEHTAPHBIX YaCTHLI.
Kpyrbiii cronn «@yH1aMeHTaIIbHbBIE
B3auMojeicTBus. EnuncrBo dpusznueckoit
KapTUHBI MUPa»

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

55

Bun 3Bémnoro Heba. Cos3Be3gus, sSpKUe
3BE3bI, IIAHETHI, HX BUANMOE IBUKECHUE.
CoiHeuHas cUcTEMA

56

Comnnue. ConHedHasi akTUBHOCTb.
HcTtounuk 3neprun ConHua u 3BE371

57

3Bé3,[[BI, HUX OCHOBHBIC XapaKTCPUCTUKH.

3BE3/1bI INIABHOM MOCIIEI0BATENBHOCTH.
Bnytpennee CTPOCHHUE 3BE3 L.
CoBpemeHHbIE IIPEICTaBICHUS 0
IIPOUCXOXKACHUU U 3Bosmonny ComHIa u
3BE3]



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

58

Mieunsiii [IyTe — Hama ['anakTuka.
IMonmoxenne u nBuxeHue CoyHIA B
l"anakrtuke. ['anakrvku. YEpHbIE ObIPHI B
A/1pax rajJakTUK

59

Bcenennas. Pasberanue ranakruk. Teopus
bonbworo B3psiBa. PenmmkroBoe nsiryueHue.
Meraranaktuka

60

Hepemenabie mpo6iieMbl aCTPOHOMHH

61

KonTponpshas pabora «1eMeHTHI

ACTPOHOMHU U aCTPOPUZUKI»

62

O6o6mmaromuii ypok. Ponb pusuku u
aCTPOHOMUHU B SKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COITUATIbHOM U STUYECKOM
c(epax nesTeIbHOCTH YeIOBEeKa

63

O6o6maromuit ypok. Ponb u Mecto pusmku
Y aCTPOHOMHUH B COBPEMEHHOUN HAYyYHOM
KapTUHE MUpa

64

O6o6maromuii  ypok. Ponbs ¢usnyeckoit
TeoprH B (HOPMUPOBAHUU TIPEICTABICHUI O
(bu3nUecKoil KapTHHE MUPA




O6o06matromuii ypok. Mecto usndeckoit
KapTUHBl MHpa B  oOmieM sy
65 COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
NpeACTaBICHUN O IPUPOJIE
PesepBHbIi ypok. MarautHoe mnose.
66 DneKTpoMarHuTHAsE MHIYKIUS I
PesepBubriii ypok. Ontuka. OCHOBBI
67 CHEeNHATBHON TEOPUH OTHOCHTEIBHOCTH !
Pesepnsiit ypok. KBanroBas ¢usuka. bubmuorexa LIOK
68 DNeMEeHTHI aCTPOHOMUU M aCTPOUUKU 1 https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 68 6.5

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

. ®dusuka, 10 xmacce/ Mskummes I.4., byxosnes b.b., Corckuit H.H. mox
penaknueit [lapdentreBoit H.A., AkiinonepHoe obiiectBo «M3nareabcTBo
«IIpocBemenne»

. ®dusmka, 11 kmacc/ Mskumes INJI., byxosuer b.b., Uapyrua B.M. nox
penaknueit [lapdentreBoit H.A., AkiinonepHoe ooiiectBo «3nareabcTBo

«HpOCBCHIGHI/IG»

METOAUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. PaGouas mporpamma k auauu Y MK IS Mskumes, M. A TleTpoBoii.
®duszuka 6a3oBbii ypoBeHb 10-11 kiaccer (aBropst M.A. Tletposa, .T.
Kymuxkosa), -M.: Ipoda, 2011.

2. @uzuka. 10 -11 knacc. J{upaktuueckue KapTouku-3aaanus (aBropsl M.
A.

VYmaxkos, K. M. Ymaxkos), M.: JIpoga, 2011.



3. A.Il. PeimkeBuy, 3amaunnk «®uszuka 10-11», -M.: Jlpoda, 2019. 4.
®dusuka 11 kmace. Metonuueckoe nocobue k yueonuky 1.5 Mskumea, M.A
[Terposoii, -M.: IIpocsemenue, 2021.

5. ®usuka 10 kmacc. Meronuueckoe nocodue k yueOunky B.A.KacesaHoBa -
M.: dpoda, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

1. http :// school - collection . edu . ru / - enunas xomiexuus [{OPoB
2. www . ege .edu.ru - mHbopmMannoHHbIi moptan EI'D.

3. http://www.fizika.ru/ - caiit ny1s yuurenei pU3NKU U UX YUEHHUKOB.
4. http://www.physics.ru/ - MmaTepuaisl no Gpu3uke.

5. http://nsportal.ru - connanbHasi ceTb paOOTHUKOB 00pa30BaHUSI.

6. http://markx.narod.ru/pic/ - pusuka B mkosne.






