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HHOACHUTEJBHAA 3AIIMCKA

[Tporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YpOBHE cpegHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOMU
oOpasoBarenbHON Tporpammsl, npeacTaBieHHbIX B PI'OC COO, a Takke ¢ yuéroMm denepaibHOM
paboueil mporpaMMbl BOCITUTaHUS W KOHIICTIIMU IpenojaBaHus yueOHoro mpeamera «®dusuka» B
oOpa3oBaTenbHbIX  opranmsauusx  Poccuiickoit ~ ®depepauuu, peanu3ylolMX  OCHOBHBIE
o0pa3zoBaTeNnbHbIC TPOTPAMMBI.

Copneprkanue nporpammsl 110 (pU3KMKe HaIpaBIeHO Ha (JOPMUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTuHBI Mupa oOy4aromuxcs 10—11 kmaccoB mpu oO0ydeHnn ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-/IESITEIbHOCTHOr 0 noaxoja. [Iporpamma no ¢usnke cooTBETCTBYET TPEOOBAHUAM
OI'OC COO K niIaHUpPyEeMbIM JIMYHOCTHBIM, IMPEAMETHBIM M METalpeIMETHbIM pe3yJbTaTaM
o0y4yeHHs, a TaKXKe YYUThIBaeT HEOOXOAMMOCTb pealM3alluid MEKIPEIMETHBIX CBs3e (PU3MKU C
€CTECTBEHHO-HAYYHbIMU Yy4eOHBIMU IIpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIE LIEU U3YYEHUS
¢u3uKN Ha ypoBHE CpeAHEero ooIero odopa3oBaHMs, IUIAHUPYEMbIE PE3yJbTaThl OCBOCHHUS Kypca
(U3MKU: TUYHOCTHBIE, METAIIPEIMETHBIE, IPEeAMETHBIC (Ha 6a30BOM YpOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

o IUTAHUPYEMbIE Pe3ybTaThl OCBOCHHs Kypca (Qu3uku Ha 0a30BOM YpOBHE, B TOM
YHUCJIe PEMETHBIE PE3yJIbTAThI 110 T0/1aM 00yUYeHUS,
o cojepxanue yueoHoro npeamera «Ou3nkay 1mo rojgaM o0ydeHusl.

dusmka Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYIAs B KayecTBE y4eOHOro
IperMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKIJIaJ B CHCTEMY 3HAHHUNW 00 OKpYXKarolleM MHpE.
[HIkonbHBINH Kypc PU3MKH — CHCTEMOOOPa3yOLIHil IS €CTECTBEHHO-HAYYHbBIX y4EOHBIX MPEIMETOB,
MIOCKOJIbKY (M3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHMM, M3ydaeMbIX XHUMHEH,
Ouosiorueil, pusndeckoil reorpaduei u actpoHomueit. Vcnonb3oBaHue U aKTUBHOE NMPUMEHEHUE
(¢u3NUeCKUX 3HAHUU ONpeJeNsseT XapakTep MU pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
JHEPreTUKH, TPAHCIIOPTa, OCBOEHHS KOCMOCA, IOJIYYEHUs HOBBIX MaTepUaOB C 3aJaHHBIMU
cBoiicTBamMu U Jpyrux. 3yduenne pu3anku BHOCUT OCHOBHOM BKJaJ B OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHUpa oOydaromuxcs, B (OpMHUPOBAHHE YMEHUI NMPUMEHSATh HAYYHBIH METO[
MO3HAHUS MPYU BHINOJIHEHUHU UMHU YYEOHBIX HCCIIEI0OBaHUI.

B ocHoBy kypca (pu3MKH 11 YpOBHS CpeiHEro o0Iero o0pa3oBaHUs MOJIOXKEH Psii UICH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypcC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHuall U3 BCeX pPa3/lenoB (M3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOW, TaK U
COBPEMEHHOW (PU3UKH.

Hoes eenepanuzayuu. B coOOTBETCTBUU ¢ HEll MaTepuan Kypca GU3UKH OObEIUHEH BOKPYT
¢usnueckux teopuid. Benynmm B Kypee siBiisieTcst GOpMHUPOBaHUE MPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaT€puH, BEIIECTBE U MOJIeE.

Hoea eymanumapuszayuu. EE peanusanus NpearnosaracT HCHIOIb30BaHHE T'yMaHHTapHOTO
MoTeHIMada GU3NYECKOW HayKH, OCMBICIEHUE CBS3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA, a
TaKXXe C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH MPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3nku npeanonaraeT 3HaKOMCTBO € IIHPOKUM
KPyroM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIJIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocusayuu peanusyercs IOCPEICTBOM BBEAEHUS D3JIEMEHTOB COJEpXKaHMS,
MOCBAIIEHHBIX 3KOJOTMYECKUM Ipo0sieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pPa3BUTHEM
TEXHUKH U TEXHOJIOTUH, a TaKkkKe OOCYKIEHHs MpOoOJIeM PAaLMOHATIBHOIO MPUPOJONOIb30BAHUS U
9KOJIOIMYECKOH OE30IaCHOCTH.



CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3UMKH Ha YPOBHE CpPEIHEro oOLero odpa3oBaHMs
ABISIOTCS  u3Mueckue Teopun (PpopMHUpOBaHHE TMPENCTABICHUH O CTPYKType MOCTPOCHUS
¢busnyeckoil Teopuu, posn (PyHIAMEHTAIbHBIX 3aKOHOB M IPUHLMIIOB B COBPEMEHHBIX
NPEJCTaBICHUAX O MPHUPOJIE, T'PAHHUIAX NPUMEHUMOCTH TEOPHM, A ONHCAHUS €CTECTBEHHO-
Hay4HbIX IBJICHUH U NIPOLIECCOB).

CucTeMHO-IEITENPHOCTHBIN MOIX0A B Kypce (pU3MKHM peanu3yeTcs MpexkJe BCEro 3a Cuér
OpraHu3alKi SKCIEPUMEHTAIBHON AedATeNnbHOCTH oOywaromuxcs. [l 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCIOJIB30BaHUE CHUCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTOpHBIX pPaboOT, KOTOpBIE B MporpamMme Mo (U3HKE OOBCAMHEHBI B OOIIMNA CIIMCOK
YUCHHYECKUX TPAKTHUECKUX paboT. BrigeneHne B yka3aHHOM IepeyHe JIabopaTOpHBIX padoT,
IPOBOJUMBIX JUISI KOHTPOJIA U OLIGHKH, OCYILECTBIISETCS YYacCTHUKAMH 00pa3oBaTeIbHOIO
mporecca UCxXo/sl U3 0COOCHHOCTEH IUIAHMPOBAHMS M OCHamIeHus kabunera ¢usuku. [Ipu sTOM
obecrieynBaeTcsi OBJIAJICHHE OOYYAIOUMMHUCA YMEHMSIMU HPOBOJUTH KOCBEHHBIE W3MEPEHMS,
WCCIICIOBAHMS 3aBHUCHUMOCTEH (DU3MYECKUX BEIMYMH U TIOCTAHOBKY OIBITOB 110 TIPOBEPKE
IIPEUIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yAESEeTCS PEUICHUI0 PAcYETHBIX M KauyeCTBEHHBIX 3anad. [lpu sTom
JUI pacu€THBIX 3aJad MPUOPUTETOM SIBISIFOTCA 33Ja4yM C SIBHO 33JaHHOM (U3MYECKONl MOenbo,
MO3BOJISIONINE PUMEHSTh W3YYE€HHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca,
TaK U UHTETpUPYs 3HAHUS U3 pa3HbIX pa3zenoB. /i1 KaueCTBEHHBIX 3ajay IPUOPUTETOM SIBIISIOTCS
3aJjaHus Ha OOBSICHEHUE MPOTEKAaHUS (PU3NUECKUX SBICHUH M MPOIECCOB B OKPYXKAIOIMICH KHU3HH,
TpeOyrolye BbIOOpa GU3NIECKON MOIENH Il CUTYallui PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusiMu @OI'OC COO k MaTepuasbHO-TEXHHUUYECKOMY
obecrieyeHnto yueOHoro npoiiecca 6a30Bblil ypoBeHb Kypca (PM3MKHM Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHMs JOJDKEH M3y4aThbCs B YCIOBHUSX TNPEIMETHOrO KaOWMHeTa (DM3WKH WM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOWHETa MpPEeIMETOB €CTECTBEHHO-HAayyHOro Iukia. B kaOuHere ¢usuku
JOJDKHO OBITh HEOOXoIMMOe J1abopaTOpHOE 00OpYyJOBaHME [UUIsl BBINOJHEHMS] YKa3aHHBIX B
nporpamMMe 1o (pu3MKe yYeHMYECKUX MPaKTUYECKUX paboT U IEMOHCTPALMOHHOE 000py/JOBAHUE.

JemMoHcTpaniioHHOe  oOopynoBaHue (opMupyercs B COOTBETCTBHH C TPUHIUIIOM
MUHUMAJIBHOM JIOCTaTOYHOCTH M OOECIeyrMBaeT MOCTAHOBKY IEPEUMCIIEHHBIX B IMpOrpamMme o
¢u3nKe KIIOYEBBIX JEMOHCTpAIMKA ISl HWCCIEIOBAaHHMS W3y4aeMbIX SBJICHHH W TPOIECCOB,
SMIMPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaboparopHoe 06opy1oBaHUE ISl YYEHUUECKUX MPAKTHUYECKUX paboT popMupyeTcs B BUJE
TEMAaTUYECKUX KOMIUJIGKTOB M o0ecreuynBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha JIBYyX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1abopaTOpHOro 0OOpyHOBaHUS JIOJKHBI  OBITh
MOCTPOEHBl Ha KOMILJIEKCHOM HCIOJB30BAaHUM AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUI€ IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3y4YeHHUs (PU3UKU B 00IIEM 00pa30BaHUHU SBISIOTCS:

o (dbopMupOBaHHE HHTEpECa U CTPEMIICHUS OOYYAIOMIMXCS K HAaydYHOMY H3YUEHUIO
IMpUPOABI, Pa3BUTUC NX UHTCIICKTYAJIbHBIX 1 TBOPYCCKUX CHOCO6HOCT€I>1;

. pa3BUTHE TIPEICTaBICHUM O HAyyHOM METOJE TMO3HaHUS U (OPMHUpPOBAHUE
HCCIIeIOBATENIECKOTO OTHOIICHUS K OKPYXKAIOITUM SIBJICHUSIM;

o (dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3ylbTrara WU3Y4EeHUS OCHOB
CTPOCHUSI MaTepUU U PYHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

. dbopMUpOBaHHE YMEHUM OOBSICHATH SIBJICHUS C WCIOJIL30BAHHEM (PU3HUECKUX
3HAHUW U HAYYHBIX JOKa3aTEIbCTB,;

. (dbopmMHUpoBaHKE TPEACTABICHUI O POJIM (GUIUKHU ISl pa3BUTHS IPYTUX €CTECTBEHHBIX

HAyK, TCXHUKHU U TEXHOJIOTHH.



JlocTrkeHue STHX Lened o0ecreyrBaeTCs pPEUICHHEM CIEAYIOIUX 3aaad B IIpoIecce
M3Yy4eHHS Kypca (GU3UKU HA YPOBHE CPEIHEr0 O0IIero 00pa30BaHuUs:

o npuoOpeTeHne CUCTEMBI 3HAaHUK 00 00IMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSX, BKIOYAs MEXAHUKY, MOJCKYJISPHYIO (PH3HKY, JIEKTPOJANHAMUKY, KBAHTOBYIO (DU3HKY U
3JIEMEHTHI aCTPOPUUKH;

o ¢dbopMHupoBaHHE YMEHHH MPHUMEHSATh TEOPETHUYECKHE 3HAHUS IS OOBSICHEHHS
Gbu3MUECKUX SBJICHUH B HPUPOAE W JUISl NPHHATHS MPAKTUYECKUX DPEHICHHH B ITOBCEIHEBHOMN
KHU3HH;

o OCBOCHHE CIIOCOOOB pPEIICHHS Pa3IMYHBIX 3a7ad C SBHO 33JaHHOM (PHU3UUECKOU
MOJIETIbIO, 3a/1a4, MOJPa3yMEBAIOLIMX CaMOCTOSTENBHOE CO3JMaHHe (U3UUECKOH MOJEIH,
aJICKBAaTHOW YCJIOBHUAM 33/1a4U;

. MOHUMaHKe (PU3MYECKNX OCHOB M NMPHHIMUIOB IEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSAHMS Ha OKPYKAIOLIYIO CPENY;
. OBJIA/ICHUE METOJIaMH CaAMOCTOSITEIIHHOTO TUIAHUPOBAHUS U TIPOBEICHUS (PH3UIECKUX

SKCHEPUMEHTOB, aHaIW3a MW MHTEpIpeTauud HH(OpMAIMM, ONpEAEICHUsl JOCTOBEPHOCTU
IIOJIyYEHHOT'O pe3yJbTara;

o CO3/IaHHE  YCJIIOBUM Uil  pa3BUTHS yYMEHUH IPOEKTHO-HCCIIEN0BATENbCKOMH,
TBOPYECKOH /1€ TEILHOCTH.

®opmsbl yuera paboudeit mporpaMMbl BOCTIUTAHUSL:

- VYcraHOBIIEHHE JOBEPUTENBHBIX OTHOLIEHUM MEXIy IeJaroroMm u oOydaroluMucs,
CMOCOOCTBYIOIIMX TMO3UTHUBHOMY BOCHPHUATHIO OOydaromMMHUCSA TpeOOBaHUNH M MPOCHO yduTens,
MPUBJICYEHUI0 HX BHHUMaHUs K 0OCyXJIaeMoil Ha ypoke HH(OpMalMM, aKTUBU3ALUU HX
IIO3HABATEIbHOM NEATEIbHOCTH;

- TloOyxnenue oOyuarouxcs cOOJI0/1aTh HAa YpOKE OOILENPHUHSITHIE HOPMBI MOBEICHUS,
npaBujga OOLIEHMS CO CTapIIMMU M CBEPCTHHUKAMH, MPHUHLUMIB Y4eOHOM IUCHMIUIMHBI U
CaMOOpraHU3al|H;

-[IpuBnedyenne BHUMaHMs OOy4aromMXCs K [IEHHOCTHOMY acleKTy HM3ydaeMbIX Ha ypokax
SIBJIGHUH, OpraHu3alys ux paboThl ¢ MOJIy4aeMoil Ha ypoKe COIMaIbHO 3HaYMMON MH(popManuen —
WuununpoBanue ee 00CYACHUS, BBICKAa3bIBaHUS 00YYalOIUMUCS CBOETO MHEHHUS IO €€ MOBOAY,
BBIPaOOTKH CBOETO K HEH OTHOIIEHUS;

-Mcnonbp3oBaHne BOCIUTATEIbHBIX BO3ZMOXKHOCTEH COZlepKaHusl yd4eOHOro mpenMeTa yepes
JEMOHCTpAlMI0  OOy4arolUMCsi IPUMEPOB  OTBETCTBEHHOTO, T'PaXXJAHCKOTO  IOBEACHMS,
MIPOSIBJICHUS YEeJIOBEKOIIOOUS U T0OPOCepACYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIUX TEKCTOB IS
YTEeHHUSI, 3a]1a4 JUIs pEIeHUs, TPOOJIEMHBIX CUTYalluil 17151 OOCYXJACHUS B KJIacCe;

-[Ipumenenre WHTEPaKTHUBHBIX (OpM pabOThHl ¢ OOYYarOIIMMUCS: WHTEIUIEKTYyalbHBIX,
CTUMYJIMPYIOIIMX T103HABATEIbHYI0O MOTHBALIMIO, JWJAKTUYECKOTO TeaTrpa, HIPOBBIX METOIUK,
JTUCKYCCHM, KOTOpbIE JalOT BO3MOXXHOCTh OOYYalomUMCs TNPHOOPECTH ONBIT BEACHUS
KOHCTPYKTHUBHOT'O AMAJIOra; IPYNIOBOM pabOThl, KOTOpasi Y4UT CTPOUTH OTHOLIEHUS U IEHCTBOBATh
B KOMaH/Ie, CIOCOOCTBYET Pa3BUTUIO KPUTUYECKOTO MBIIIIICHHUS;

- Bxitoyenune B ypoK UTPOBBIX MPOILEAYp, KOTOpPbIE MOMOTAOT IMOAJEPKaTh MOTHBAIMIO
o0yJaromuxcs K TOJNyYeHHIO 3HAHUM, HaJaKMBAHHIO B KJIACCE MEXKIMYHOCTHBIX OTHOIICHMH,
MIOMOTAIOT YCTAHOBJIEHUIO 10OpOKeNaTeIbHON aTMOC(EPHI Ha YPOKE;

-Opranmzanust medcrBa MOTHBUPOBAaHHBIX M APYIMPOBAHHBIX OOy4arOMIMXCS HaZ
HEYCIECBAIOIIMMHU  OJHOKJIACCHUKAaMM, B TOM 4YHCI€ C OCOOBIMM  00pa30BaTEIbHBIMU
NOTPeOHOCTSAMH, JAIOWEro OOy4YaloMMMCS COLMATbHO 3HAUYMMBIA OMBIT COTPYIHHYECTBA U
B3aMMHOM IOMOIIM KaK OCHOBBI JUIsl OBJIQZICHUS TTI00aJIbHBIMU KOMITETEHIIUSAMU;



-lnuuuupoBanre W MOJJEPKKA  MCCIENIOBAaTENbCKOW  AesITeNbHOCTH B (dopMme
WHIVUBUAYAIBHBIX ¥ TPYMIOBBIX TPOEKTOB, YTO JaeT BO3MOXXHOCTh MPHOOPECTH HABBIKU
CaMOCTOSITENIFHOTO ~ PELICHUS] TEOPETHUECKONM MpoOJieMbl, TeHEpUPOBaHUA U  OGOPMIICHUS
COOCTBEHHBIX WJCH, YBOKUTEIHHOTO OTHOIICHHUS K YYXKHM HIESIM, MyOIWMYHOTO BBICTYIUICHUS,
apryMEeHTHPOBAHUS U OTCTAaMBaHUs CBOCH TOUKH 3PEHUS;

-PerynupoBanue nosesneHus 00ydaromuxcs;

-Peanuzanusa BocnuTaTeIbHBIX BO3MOKHOCTEH PA3IMUHBIX BUAOB JEATEIILHOCTH PEOCHKA,

-[IpoextupoBanue cutyanuii ¥ COOBITHI, PA3BUBAIOUIMX 3MOIMOHAIBHO-IIEHHOCTHYIO
chepy pebeHka;

-PazButne 'y oOydaromuxcsi 1O3HaBaTE€IbHOM  AKTUBHOCTH, CaMOCTOSTEIbHOCTH,
WHUIUATUBBI, TBOPUECKUX CIOCOOHOCTEH, (hopMHUpOBaHHE IPaXKTAHCKOW MO3UIMH, CTIOCOOHOCTH K
TPYAY W KM3HH B YCIIOBHSIX COBPEMEHHOTO MHpa, (pOpMHUpOBaHHE y OOYUYAIOMIMXCS KYJIbTYpHI
3JI0pOBOTO 1 0e30macHoro odpas3a >KU3HHU;

-O01eHue ¢ AeThbMHU, IPU3HAHUE UX JTOCTOMHCTBA, TOHUMAHUE U TIPUHSITHS X

-MopenupoBanue cuTyaui aist BbI0Opa MOCTynKa 00y4arouMUCs;

-Opranusanus A 00y4Jarouxcs CUTyaluil KOHTPOJIS U OLIEHKH, CAMOOLIEHKH

-Bxitoyenne cuctemMbl MOOLIPEHUS YUeOHOW/COIMAIbHON YCHEIIHOCTH U MPOSBICHUS
AKTUBHOM >KU3HEHHOM MO3UIIMU O0YYaIOIINXCS,;

-Opranuzanus GopM UHIUBUIYATLHOU U TPYNIOBOI pabOTHI

- Onopa Ha [IEHHOCTHBIE OPUEHTUPHI 00YHarOIIUXCS;

-Pemienue HeTUNMUYHBIX 33124 IO (HOPMUPOBAHHIO PYHKIIMOHATBHON TPAMOTHOCTH;

-Opranu3zanust paboThl 00YJaIOMMXCSl HA YPOKE C COIMAIbHO 3HAYMMOM MH(pOpMaIue, ee
o0CyX/leHUe, BbICKa3bIBAaHUE CBOETO MHEHMSI 10 €€ TIOBOJY, BEIpaOOTKa CBOET0 K HEl OTHOLIEHHUS

-BkitoueHre B ypOK WIrPOBBIX MPOLEAYp, MOAACPKUBAOIIMX MOTHUBALMIO JACTEH K
¢dbopMupoBannio (YHKIIMOHATHLHOW TPaMOTHOCTH: TOUCKY M OCBOCHHUIO 3HAHW, HalaKHUBaHHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHUI B KOMMYHHUKAIIMHU, YCTAHOBJICHUIO JOOPOKETATEILHOTO
B3aUMOJCHCTBUS ISl KOOTIEpALUU B UTPE

-Opranuzanusi THANBUAYAJIbHBIX W TPYNIOBBIX MPOEKTOB ISl (POPMUPOBAHUS TTPOCKTHOM
KyIbTYpbl Kak TJIO0ATbHOM KOMIETEHIIMH B COCTaBe (YHKIIMOHAJIBHOW TpPaMOTHOCTH —
CaMOCTOSITEJIbHOE ~ KpEaTUBHOE  pelIeHHe NpodiieM U JKU3HEHHO-NIPAKTHUYECKMX  3ajad,
TeHepUpOBaHUE U OPOpPMIICHHE COOCTBEHHBIX WJIEH, YBOKEHUE UYXKHX UJCH, OMBIT MyOIUYHOTO
BBICTYIUICHHUSI 1 KOMMYHHUKAIIMH C OMITOHEHTAMH, apTyMEHTUPOBAHUS M KPEATUBHOTO OTCTAaMBAHUS
CBOEH TOYKU 3pPECHUSA

Ha wusydyenme ¢usuku (0a30BBII ypOBEHb) Ha YPOBHE CpeaHero ooOmiero oOpa3oBaHUS
orBoauTcs 136 wacos: B 10 kiacce — 68 yacos (2 vaca B Heziento), B 11 kmacce — 68 gacoB (2 yaca B
HEJIEIIO).

[Ipennaraemsiii B mporpamMme 1o ¢Gu3MKe mnepedeHsb Jab0paTOpHBIX U MPAKTHUYECKUX padoT
SIBJIIETCS PEKOMEH/I0BaHHBIM, YUUTENb JeNIaeT BHIOOP MpOBEACHUS JIaOOPaTOPHBIX PadOT U OIBITOB
C y4€TOM UHIMBUIYAIbHBIX 0COOEHHOCTEH 00yJaromuxcs.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka O npupone. Hayunble mMeTonbl NO3HAHMS OKpyKawolero mupa. Pousb
HKCIEPUMEHTA U TEOPUH B IIPOLECCE MO3HAHUS PUPOJIbl. DKCIIEPUMEHT B (DU3UKE.

MonenupoBanue (hU3NYECKHX SIBIEHUH W mpoueccoB. Hayunwie rumores3sl. Ousnueckue
3aKOHBI ¥ TeopuH. ['paHUILIbI TPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.

Ponmp m mecto ¢u3uku B (GOpPMHPOBAHHMM COBPEMEHHON HAyYHOH KapTHHBI MHpa, B
IIPAKTUYECKON AESATEIbHOCTH JIFOIEH.

Jlemoncmpayuu
AHanoroBble U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxkeHHE. OTHOCHUTENBHOCTh MEXaHUYECKOro JBmxkeHusa. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, cKOpocTh (CpeqHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) M YCKOpEHHE
MaTepUuaIbHON TOYKH, MX MPOEKIMU Ha OCHU CHCTeMbl KoopauHar. CJIOXKEeHHE TMepeMElIeHUN H
CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE W PAaBHOYCKOpPEHHOE MPSAMOJUHEHHOE ABMXEeHHE. ['paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NepEMEIICHUSI MaTEPUAIIbHOM TOUKU OT BPEMEHH.

CBoOoaHOe majieHne. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuueiinoe paBuxkeHHe. JIBH)KeHHE MaTepuasbHOM TOUYKM 10 OKPYKHOCTH C
MOCTOSSHHOW MO MOJAYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAsA CKOopocTh. [lepron u yacrora
oOparieHus. LleHTpocTpeMHUTeNbHOE YCKOPEHHE.

TexHu4ecKknue ycTpocTBa M MPAKTUUECKOE TPUMEHEHUE: CITUOMETP, ABM)KCHHUE CHAPSIIOB,
LIETIHBIE U PEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, MIUTFOCTPALINS KUHEMATHUECKUX XapaKTEPUCTUK JBHXKCHHUS.

[TpeoOpa3zoBanre ABMKEHUIN € UCIIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHre HEpaBHOMEPHOIO ABUKEHHUS C LENbIO ONPEIeIeHUs] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIIEHUSI MEKY MYTSAMH, IPOMICHHBIMU TEJIOM 3a MOCJIEeI0BATEIbHbIE
paBHBIE TPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBI)KEHUU C HAYAJIBHOM CKOPOCTHIO, PABHOM
HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun orHocutenbHOCTH ['amunes. Ilepseiil 3akoH HeroToHa. MHEepLManbHbIE CUCTEMBI
OTCYETa.

Macca Ttena. Cwuna. IlpuHnun cynepnosunuu cuin. Bropoit 3akon Helorona i
MaTtepraibHOM TOUKHU. TpeTuit 3akoH HploTOHA 11711 MaTepHaIbHBIX TOYEK.



3aKkoH BceMupHOro TsaroreHus. Cuna tsxectu. IlepBast kocMuuyeckas CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, CkoabxeHus1, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUSI CKOJNIBXKEHHA M cuia TpeHus nokos. Kosdounment tpenus. Cuna CONpOTHBICHHS TpU
JBYKCHHMHM TENA B KUAKOCTU WIH rase.

[ToctynarenpHoO€e 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBl OTHOCHTEIBHO OCH BpaiieHus. [limedo cuibl. Y cnoBusa paBHOBeCUs TBEPAOIO
Tena.

TexHHuecKkne yCTpOWCTBa W MPAKTUYECKOE IPUMEHEHHE: IOALIUIIHUKY, IBU)KCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLIMH.

CpaBHeHue Macc B3aMMOJEHCTBYOIINX TEJl.

Bropoii 3akon HeroTona.

N3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opmMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJCHUH.

CpaBHeHuE CUII TPEHUS IIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHue ABMKeHUs OpycKa 10 HaKJIOHHON TJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
oOpasiie, OT ux aedopmaruu.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAICHHUS.

Tema 3. 3akoHbl cOXpaneHUusn 6 MeXaHuke

Hmnynbe MaTepuanbHOM TOYKH (Tena), CUCTEMbl MaTepHANIbHBIX TOYeK. MIMITylIbC CHIIBI U
M3MEHEHNE UMITyJIbca Tejla. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pab6oTta cunbl. MOLITHOCTH CHJTBI.

Kunernyeckass sHeprus MmaTepuaibHOW Touku. Teopema 00 W3MEHEHMH KHHETUYECKOU
JHEPTHUH.

[TorenunanbHas sHeprus. [loTeHnuanbHas 3Heprus ynpyro J1eopMUPOBAHHON MPYKUHBI.
[TorennuansHast SHEprys Tesia BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHunanbHble W HEMOTEHIMAIbHbIE CUJbl. CBs3b paOOThl HEMOTEHIUMAIbHBIX CHII C
U3MEHEHUEM MEXAHUUYECKON SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: BOJOMET, KOIEP, NPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE nBMXKEHNE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yueHne aOCONIOTHO HEYNpPyroro yzaapa C IOMOLIbIO JABYX OAMHAKOBBIX HMTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3M pabOThl CHJIBI C W3MEHEHMEM MEXAHWYECKOM SHEepruM Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTIO JKI'yTa.



Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE TMOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOpUM U UX OMBITHOE 0OOCHOBAHHE.
BpoynoBckoe nemxenue. Auddysus. Xapakrep NBUKEHUS U B3aUMOACHCTBHS YaCTHIl BEIECTBA.
Mopenu cTpoeHus ra3oB, JKUJIKOCTeH U TBEPIBIX Teld U OOBSICHEHHE CBOICTB BELIECTBA Ha OCHOBE
9THX Mozeneil. Macca u pazmepsl MoJiekyil. KonnuectBo Bewectsa. [loctosinHass ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETHUUECKON TEOpUH
UJealIbHOTO Tra3a. AGCOIIOTHAS TeMIepaTypa Kak Mepa cpeHeil KHHETHUECKOI SHEPTUU TEIIOBOTO
NBKeHHs dactul rasa. Illkama temmneparyp KenbBuna. ['a30Bble 3aKkOHBL. YpaBHEHHE
MenneneeBa—Knanelipona. 3akon JlanpToHa. M3omponeccsl B HI€albHOM Tra3e C IOCTOSHHBIM
KOJIMYECTBOM BelecTBa. [ 'paduueckoe MpPeACTaBICHHE HW30IPOIECCOB: HM30TEpMa, H30X0pa,
nzobapa.

TexHUYECKHE YCTPOUCTBA U MPAKTUUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, TOKA3bIBAIOIIUE JUCKPETHOE CTPOCHHE BemlecTBa, ¢ororpaduu MOJeKyd
OpPraHUYECKUX COCIUHEHUM.

OmnpiTe! 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHSL.

Monens, WUTIOCTpUPYIOLIAs MPUPOLY JaBJICHUS ra3a Ha CTEHKH COoCy/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpPOLECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

OmnpezneneHue Macchl BO3JyXa B KJIacCHOW KOMHAaTe Ha OCHOBE H3MeEpeHuH o0béma
KOMHAThI, JaBJICHUS U TEMIIEPATypbl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pPa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMonuHaMuueckass cuctemMa. BHYTpPEHHsII 3HEpPrusi TEPMOIMHAMUYECKOM CHCTEMBI H
criocoObl €€ u3meHeHus. KomnuecTBo TemyioTsl U pabora. BHYTpeHHSAs 3HEprusi 0JHOATOMHOTO
UJEAIBHOTO raza. Buasl Temonepenaun: TEIIONPOBOIHOCTb, KOHBEKIINS, U3IyUCHHE. Y IeIbHAs
TEII0EMKOCTH BemiecTBa. KonnuecTBo TEIUIOTHI MU TerIonepeiaye.

[Tousitue 06 agunadaTHoMm npouecce. [1epBolii 3akoH TepMoauHamMukH. [IpuMeHeHne nepBoro
3aKOHA TEPMOAMHAMMKH K H3ompolieccaM. ['papuueckast uHTepnpeTanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B Mpupoe.

TemoBeie MamuHbl. [IpuHIMIBEL NeiicTBUS TemIoBbIX MamuH. [IpeoOpa3zoBaHus 3HEPTUU B
TerIoBbIX MamnHax. Koagdumuent nonesnoro aeiictsus TemnoBoil Mammnel. [ukn Kapao u ero
KO3 (HULIMEHT MOJIe3HOro AEHCTBUSA. DKOJIOrHUECKre TPOOIeMbl TETJI0IHEPTEeTHKY.

TexHuueckue YCTpPONCTBA M MPAKTUYECKOE IPUMEHEHHWE: JIBUraTellb BHYTPEHHETO
Cropanus, ObITOBON XOJOJMIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEH SHEpruM Tejla IMPH COBEPIICHUHM pabOThI: BBUIET MHPOOKU U3
OYTBUIKH TIOJ] ISMCTBUEM C)KAaTOTO BO3JyXa, HarpeBaHue 3(¢upa B JATyHHOH TpyOKe MyTEM TpEHHS
(BuICOIEMOHCTpAITHS ).

M3MeHeHne BHYTpEHHEHN dHEpruu (TeMIepaTypsl) Tea Ipu TeIIonepeaaye.

OnebIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTaTeNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO JIBUTaTEJIsl.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



N3Mmepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazosvie nepexoont

[TapooOpa3oBanue u KoHaeHcanus. Mcnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIIbHAS
BJIQKHOCTh BO3/ayxa. HacwimeHHslii map. YaenpHas TemoTa MapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.

Teépmoe Teno. Kpucramnuueckre u amopdubie Tena. AHU30TPONHS CBOMCTB KPUCTAILIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenwe w Kpuctamuzauus. Y aelbHas
TerioTa masienus. Cyoiumanus.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHu4yeckue yCTpPOWCTBA W MPAKTHUYECKOE NPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU MTOJIYYEHHUSI COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCII€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MEpEHUs BIAXKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Pasnen 4. DaekTpoanHaMuKka

Tema 1. Dnekmpocmamuxa

OnexTpuzauusi Teld. OJEKTpUYeckuil 3apsa. J(Ba Buaa 3IEKTPUYECKUX — 3apsoB.
IIpoBOAHMKY, TUANEKTPUKH U NOJYNIPOBOJHUKH. 3aKOH COXPAHEHHUS HIEKTPUUYECKOTO 3aps/a.

BzaumoneiictBue  3apsgoB. 3akoH Kymona. ToueuHblil  ayieKTpuyeckuil  3apsa.
Onexrpuueckoe mose. Hampspk€HHOCTH  anekTpudeckoro mons. IlpuHmmn cynepno3unmn
ANEKTpUYECKUX Mosiel. JINHUN Hanps>KEHHOCTHU AJIEKTPUYECKOTO MOJIS.

Pabota cun snexrpocrarnueckoro nois. [lorenuunan. Pasnocts notenuunanos. IIpoBogHuku
U AUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM ToJe. [{usdnekTpuueckasi MpOHUIIAEMOCTb.

OnextpoéMkocTs. KoHneHcaTop. OneKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OJHEeprus
3apsHKEHHOT0 KOHAEHCATOopa.

TexHnueckue yCTpPOHCTBA M NPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKOIN, 3JIEKTPOMETD,
ANEKTPOCTaTUYECKasl 3allUTa, 3a3eMJIEHUE JJIEKTpPOnpuOOpOB, KOHIEHCATOpP, KOMUPOBAIbHBIN
anmnapar, CTpyWHBIH IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anMozeiicTBrue HadIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHYeCcKast 3allnTa.

JIM3IIEKTPUKN B DIIEKTPOCTaTUYECKOM ITOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCATOpa OT IJIOLIAAM IUIACTUH, PACCTOSHUS
MEXIY HUIMH U JUDJIEKTPUYECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mmepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31exkmpuveckuii mok. Toxu 6 paziuunvix cpedax
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DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOYHUMKH TOKAa.
Cuiia Toka. [TocTossHHBIN TOK.

Hanpspkenue. 3akon Oma Jyist yyacTka Lenu.

DIIEKTPUUYECKOE COMTPOTHUBIICHHE. Y IeJIbHOE COMpOoTUBIICHHE BemecTBa. [locnenoBarenbHoe,
napajiebHOE, CMEIIAHHOE COCIMHEHUE ITPOBOHUKOB.

Pabota anexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTh 31€KTPUYECKOTO TOKa.

DJIEKTPOABMIKYIIASl CHJIA U BHYTPEHHEE CONPOTUBIICHUE MUCTOYHMKA TOKa. 3akoH Oma mjist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAs MPOBOAMMOCTDH TBEPABIX METAUIOB. 3aBUCUMOCTDH CONPOTHUBIICHUS METAJIIOB
oT Temreparypbl. CBepXIPOBOIUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TonympoBonuuku. CoOCTBEHHass W MPUMECHas MPOBOJAMUMOCTD IOJYIIPOBOIHUKOB.
CgoiicTBa p—n-niepexona. [lomynpoBoJHIKOBBIE TPHOOPHI.

DJeKTPUYECKHI TOK B pacTBOpaXx M paciulaBaX »dJEKTPOJMTOB. ODIJIEKTPOIUTHYECKAsS
Jyccoumanus. JIEKTPOIH3.

OnexkTpuueckuil Tok B razax. CaMOCTOATENbHBI U HECAMOCTOSTENbHBIN pa3psia. MoHus.
[Ina3ma.

TexHu4yeckue ycTpoiCcTBa U MPaKTUUECKOE MTPUMEHEHUE: aMIIEpMETP, BOJIBTMETP, PEOCTaT,
HCTOYHUKHA TOKa, OJJICKTpOHArpeBaTe/IbHbIC TMPHOOPHI, AJIEKTPOOCBETHTEIBbHBIE MPUOOPHI,
TEPMOMETP  COTNPOTHBIICHUS,  BaKyYyMHBIH  JUON,  TEPMHUCTOPBI M  (DOTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN MO/, TalbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS I[MJIMHJIPUYECKUX TPOBOAHUKOB OT JUIMHBI, ILJIOIIATN
MONEPEYHOI0 CEYEHUSI U MaTepHuana.

CwmenanHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue HNIEeKTPOJABHKYIIEH cuiibl. KopoTkoe 3amblkaHUE TalbBAHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHBIICHUSI.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[1poBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yuenne cMenmaHHOTO COSTMHEHHS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYIIEN CUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUS.

Hab6nronenue anexTpomnusa.

Me:xnpeamerHbie CBA3H

Nzyuenne kypca ¢usmku 0a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS € Y4ETOM
COJIEP>KATENBHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOIOTUH, XUMHH, Teorpaduu
1 TEXHOJIOTHH.

MeosicnpeOomemuovle nouwsimusi, CBS3aHHBIE C HW3YUYEHHEM METOJOB HAYYHOTO TO3HAHMUS:
SBJICHUE, HAY4YHBIM (akT, THUMore3a, (Qu3nueckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHUEe CUCTEMbl YpaBHEHUH, JIMHEHHAs QyHKIWA, Tapaboia, runepoona,
UX rpaduKu U CBONCTBA, TPUTOHOMETPpUUYECKUE (YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTaHTEHC,
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX MPOEKIMH Ha OCH KOOPAMHAT,
CJIO’KE€HHE BEKTOPOB.
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buonocus: mexanuueckoe OBUKEHHE B KHUBOW mpupoze, nuddysus, ocMoc, Temioo0OMeH
JKUBBIX OPraHU3MOB (BHbI TEIUIONEPEAaud, TEIUIOBOE PABHOBECHUE), IIEKTPUUYECKUE SIBJIICHUS B
YKUBOU MIPUPO/IE.

Xumus: NACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHAsl Macca, TEIUIOBbIe CBOMCTBA TBEPBIX TN, KHUAKOCTEH U ra3oB, SJIEKTPUUYECKHUE CBOMNCTBA
METaJUIOB, JEKTPOJIUTUYECKAS TUCCOIMALINSI, TalbBaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeusn: npeoOpa3oBaHuE ABIKEHUI C UCIOIB30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHHUKE, TOAIIUIHUKY, HCIOIb30BAaHUE 3aKOHA COXpPAaHEHMsI HMITyJibca B TEXHUKE (pakera,
BOJOMET U JIPYTHE), IBUTATEIh BHYTPESHHETO CTOPAHHUS, TapoBasi TYpOWHA, OBITOBOM XOJIOAHIBLHUK,
KOHUIIMOHEP, TEXHOJIOTUH MOJIYYCHUsI COBPEMEHHBIX MaTEPHAIOB, B TOM YHCIIe HAHOMATEepUAJIOB,
U HaHOTEXHOJIOTUH, DHJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHHE JJEKTpPOIpuOOpOB, KCEPOKC,
CTpYHHBIA MPHUHTEp, OdIIEKTPOHArpeBaTeNbHbIE NPUOOPHI, SJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
raJibBaHUKA.

11 KJIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

IlocTosiHHBIE MAarHWTHL. B3auMMoIeHCTBHE TNOCTOSHHBIX MarHUTOB. MarHuTHoe IOJIE.
Bekxrop MarHuTHON MHAYKUUH. [IpyUHIMI Cynepno3MLUMM MarHUTHBIX IOJIeH. JIMHUM MarHUTHOU
nHAykuuu. KapTuHa TuHUE MarHUTHONW MHAYKLMU TOJISl IOCTOSIHHBIX MarHuTOB.

MarautHoe moje NpoBOJHUKA C TOKOM. KapTWHa nMHMI MHAYKIUMM MarHUTHOTO IOJIA
JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT
Opcrena. BzanmonelicTBre MPOBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, €€ wMonayinp | HampasieHue. JIBI)KEHHME 3apsDKEHHOM 4YacThULbl B
OJIHOPOJHOM MarHuTHoM mnosie. Pabora cuiel Jlopenna.

SIBeHME DJEKTPOMAarHUTHOM MHIAyKOUH. [lOTOK BekTOopa MarHMTHOM MHIYKLUH.
DNEeKTPOABMKYIIAs CUla MHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON UHAyKIuu Papajes.

BuxpeBoe anekTpuueckoe mose. OJEKTPOABMKYIAs CWIAa HMHIAYKIUM B IIPOBOJHHUKE,
JBAKYILIEMCS IOCTYNIATEIBHO B OJJHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHudyeckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHUE: IIOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATENb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHIL], WHIYKIIHOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO MOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[enictue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBNIeHME SJIEKTPOMArHUTHOW MHAYKIUH.

IIpaBuno Jlenna.
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3aBUCHUMOCTh 3JIEKTPOJABUKYIICH CHUJIbI MHAYKUUU OT CKOPOCTH H3MEHEHUS MarHUTHOIO
IIOTOKA.

SIBieHure caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydyeHre MarHUTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanue eiCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBiIeHUS JIEKTPOMArHUTHOM WHYKIIHH.

Pa3pean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHumHble KoJ1e0anus

KonebGarenpnas cuctema. CBOOOJHBIE MeXaHUYECKHME KojeOaHus. [apMOHHYECKHE
konebanusa. Ilepmon, wacrora, ammumtyga u  ¢asza konebanuil. I[IpyXKWHHBIH MasTHUK.
MareMaTuyecKkrii MasTHUK. Y paBHEHHWE rapMOHHMUYECKHX KosieOaHuii. [IpeBparenue sHeprun npu
rapMOHUYECKHX KOJICOaHUSX.

Konebartenbupiit  koHTyp. CBOOOAHBIE SJIEKTPOMAarHUTHbIE KoJeOaHUsS B HJICATHHOM
KOJIeOaTeIbHOM  KOHTYpe. AHJIOTHS MEXAY MEXaHWYECKMMH ¢ 3JIEKTPOMarHUTHBIMH
koneOanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HJICATBHOM KojeOaTelnbHOM
KOHTYDE.

[IpencraBienne o 3aTyXawIIUX KoJieOaHUAX. BbIHYXIEHHbIE MEXaHUYECKUE KOJICOAHMS.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUSI.

IlepemenHnbiii Tok. CHHyCOUJIAIbHBIN MEPEMEHHBIM TOK. MOIIHOCTH MEPEMEHHOTO TOKa.
AMIUTATYIHOE U JACHCTBYIOIIEE 3HAUYEHNE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpousBomcTBo, mepegaua U MOTpeONICHHE DICKTPUUYECKOW DHEPIHH.
DKOJIOTHYECKHUE PHUCKH TPU TMPOU3BOJCTBE AJeKTpodHepruu. KynbTypa ucnonb3oBaHUS
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HHU.

TexHudyeckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: DJJIEKTPUYECKUHA 3BOHOK,
Tre€HEPATOp MEPEMEHHOTr0 TOKA, JUHUU AJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojebaTeabHOW CUCTEMBI (MPYKUHHBIM WM MaTeMaTHYeCKHA
MasITHUK).

Habmronenue 3aryxaronux KoaebaHuu.

HccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusl.

OcmumorpaMmbl — (3aBUCHMOCTH ~ CHJIBI  TOKAa W HANpsOKEHUST OT  BPEMEHH) s
AJIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3onanc mpu mocienoBaTeNbHOM COEIMHEHMHM PE3UCTOpPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJIEHCcaTopa.

Mogenb TUHUU 3AEKTPOIIepEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccrnenoBanue 3aBUCHMOCTH MEPUOJIa MAIIbIX KOJIEOaHHH Irpy3a Ha HUTU OT AJUHBI HUTH U
MacChl Tpy3a.

HccnenoBanne TmepeMEHHOTO0 TOKa B LENA M3 MOCJIENO0BATEIbHO COCAMHEHHBIX
KOHJEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUmMHbLE 60JIHbL

MexaHndeckue BOJIHBI, yClIoBHs pactipocTpanenus. [lepuoa. CkopocTs pacipocTpaHeHUs U
JutiHA BONHEL. [lomepednsie u mpoaonbHbIe BOMHBL MHTEepdepeHnns u qudpakius MEeXaHUuIeCKIX
BOJIH.
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3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHbIE BOJIHBL. YCJIOBUS H3JIyYEHUS JIJIEKTPOMArHUTHBIX BOJH. B3anMHas
opueHTanus BekTopoB E, B, V B anexTpomaruutHoil BosnHe. CBONCTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpaXEHHWEe,  TpeloMIIeHWe,  mnojsipuzauus, audppaxaus,  uHTepdepeHnus.  CKOPOCTbH
ANEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMMeHEHME SIEKTPOMAarHWTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIUIIBI paIuOCBA3U U TelleBUACHU. Panronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHuueckue yYCTpPOHCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi JIMarHOCTUKA B TEXHUKE M MEIUIMHE, pajgap, pPaguonpuEéMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habumonenne otpaxkeHus U IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenue nntepdepeHny U AuPpakiui MEXaHMUECKUX BOJH.

3BYKOBOM pE30HAHC.

Habmtonienue CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYAOH W YacTOTOU
KoJeOaHuH.

HccnenoBanue  CBOMCTB  DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXKCHHME,  IPEJIOMIICHHE,
nosispu3anus, 1udpakuus, HTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsimonnHeiiHOe pacnipocTpaHeHHE CBETa B OJHOPOIHON Cpejie.
JIyud cBera. ToueuHblii HCTOUHUK CBETA.

OtpakeHue cBeTa. 3aKkoHbBl OTpaxkeHHs cBeTa. [locTpoeHue u300pakeHUH B IJIOCKOM
3epKaje.

[Ipenomnenne cBeTa. 3akoHBI MpEIOMIIEHHUS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenowiieHus. IlonHoe BHyTpeHHee oTpaxenue. IlpenenbHbIi yroa MOJHOTO BHYTPEHHETO
OTpakKEeHU.

Hucnepcus ceera. ClnoxxHbIM coctaB 6eoro csera. L{Ber.

Cobuparoniue W pacceuBarouiye JHH3bL. ToHKas JuH3a. DOKyCHOE pacCcTOsSHUE U
ONTHYECKasi CWiia TOHKOHM JmH3blL. [locTpoeHne m300pakeHUl B COOMpAIOIUX U PacCEUBAIOIINX
nuH3ax. PopMyna TOHKOW JUH3BL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonnoBass ontmka. WnaTepdepenmus cBera. KorepeHTHbIE HUCTOYHUKHA. Y CIOBHS
HaOItO/IeHNs] MAKCUMYMOB U MUHHUMYMOB B MHTE€P(GEPEHIIMOHHOW KapTHHE OT JABYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB.

Hudpakmus  cBera. dudpaknuonHas pemeérka. YcIoBHe HAONIOJACHUS  TIJIABHBIX
MaKCHMYMOB IIpH TMa/IeHUH MOHOXPOMaTHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoiicTBa M MNpPAKTUYECKOE IMPUMEHEHHe: OYKM, Jyma, (oToammapar,
MPOSKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOT, BOJIOKOHHASI ONMTHKA, AU(paKIMOHHAS PEIIéTKa,
MOJIIPOUI.

Jlemoncmpayuu

[IpamonuHEeiHOE pacnpoCTpaHEHUE, OTpaKE€HHWE U MpesioMiieHHe cBeTa. OnTudyeckue
pUOOPBHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Moielib CBETOBO/IA.
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HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.
Mopenu MUKpOCKOIIa, TEJIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.

HaGmonenue nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[TomrydeHue CeKTpa ¢ TOMOIIBIO PU3MEI.
[Tomyuenue crniekTpa ¢ MOMOIIBIO TU(DPAKINOHHON PEIIETKH.
Habmronenre nonsipu3aiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
W3mepenue mokasaress mpeoMIICHHUS CTEKIIa.
HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.
HabGmonenue nucniepcuu certa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH

['paHuIel NMPUMEHUMOCTH KJIacCUYecKol MexaHukd. [locTynaTel chenuanbHOH TEeOopHH
OTHOCUTENILHOCTH: WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B  BaKyyMmMe, [MPUHIUII
OTHOCUTEJIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIEHUE JJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHULIBI.

CBs13b MaccChl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TOKOSI.

Pa3zpnen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. Popmyna [lnanka cBsi3u 3Heprun (POTOHA C €ro YacTOTOW. DHEPrusi U UMITYJIbC
¢doroHa.

OtkpeiTue u uccnenosanue porordpdexra. Oneitel A. I'. Cronerona. 3akoHbl GpoTodPdexTa.
VYpaBHenue DiinmreitHa i poroaddexra. «KpacHas rpanuna» hororddexra.

JaBnenune cBera. OnwiTel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue ycTpOHCTBa W NpPAKTHUECKOE NpUMEHEHHue: (OTOANEMEHT, (OTOAATUUK,
COJIHEYHas Oatapes, CBETOAUOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3aKk0HOB BHENTHET0 poToddexTa.

Cseroauos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pesepdopna mo paccesHuro o -gactuil. [lmanerapHas
mojenb aroma. [locrynmatel bopa. M3nydyenue u morsouieHue (OTOHOB NpH TEepexoje aroMa ¢
OJIHOTO YPOBHS SHEPTuU Ha Apyroi. Buasl cnextpoB. CriekTp ypoBHEH SHEPTrUU aToMa BOJIOPO/aA.

Bomnnossle cBolicTBa yactull. Bosnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyaan3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: CHEKTpPaJbHBIM  aHAINU3
(cmexTpockom), Jazep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenne MMHEHYaThIX CIIEKTPOB H3TyUCHUS.
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Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabomul

Hab6nronenue mMHEHYaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, T0Ka3bIBAIOIIUE CI0KHOCTb CTPOCHUS Anpa. OTKpBITUE PAIMOAKTUBHOCTH.
OmnbiTel Pezepdopna mo onpeneneHuio COCTaBa paJnOaKTHBHOTO H3inydeHus. CpoiicTBa anbpda-,
Oera-, raMMa-u3iydeHus. BiausHue paJuoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.

OtkpeiTue nipoToHa U HelTpoHa. HyknonHas monens snpa ['eitsendepra—lBanenko. 3apsin
anpa. Maccosoe uncio sapa. M3oromnsl.

Anbda-pacniaa. DIEKTpOHHBIA W TMO3UTPOHHBIA OeTa-pacmaj. ['amma-usmydenue. 3aKoH
paZgMoOaKTUBHOIO pacnaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Macchl spa.

SAnepHele peakuuu. [leneHne u cuHTE3 A1€p.

SAnepubiii  peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl W TEPCHEKTHBBI  SACPHON
JHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBhI AICPHON SHEPIETUKH.

OnemMeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHLI.

@yHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpoHcTBa M IPAKTUYECKOE INPUMEHEHME: NO03UMETp, Kamepa BuibcoHa,
STICPHBINA PEaKTop, aTOMHast bomoOa.

Llemoncmpayuu

CuéTurK MOHU3HPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadpusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oranel pa3BUTHA acTpoHOMHUH. [IpuKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Connue. ConneyHast akTMBHOCTh. Mcrounuk »sHepruum ConHua u 3BE3A. 3BE3ABI, MX
OCHOBHBIE XapaKTEPUCTUKH. J(MarpaMMa «CHEKTPaJIbHBIM KJIacC — CBETUMOCTBY. 3BE37bI INIABHON
IIOCJIEIOBATEIPHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» Uil 3BE3N  TJIaBHOM
IIOCIIE0BATENBHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE IPEACTABIEHUS O
MPOUCXOXKACHUU 1 3BOJIIOIMK CoJIHIIA U 3BE3]T. DTambl )KU3HU 3BE3]T.

Mnineunsiii [lyts — Hama 'anaktuka. [lonoxxenue u npmxenne Connua B [Nanaktuke. Tums
rajlakTuk. Pagnoranaktuky n kBa3zapel. YEpHBIE ABIPHI B A/1pax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akoH Xa06ma. PasOeranue ramaktuk. Teopust
Bonpmioro B3peiBa. PennkroBoe n3nyueHue.

MacmtaOHas cTpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOnroneHuss HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAaHMEM KOMIIBIOTEPHBIX MPUIIOKEHUI
JUIs. OTIpENIEJICHUs] TIOJIOKEHUsI HEOEeCHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3JUS
CeBepHOro nosymapus U sipKue 3BE3/bI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

Oo6o0maree NOBTOpeHne

Ponp ¢u3uku u acTpoHOMHH B DJKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON W
THUYECKON cepax NesTeTbHOCTH YEJI0BEKA, POJb U MECTO (PU3UKU U ACTPOHOMHUU B COBPEMEHHOMN
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HAay4yHOM KapTHHE MHUpa, poib (¢u3nueckoil Teopur B (GOPMUPOBAHUU MPEJICTABICHUM O
¢u3nvecKkoil KapTHHE MHpa, MECTO (U3UYECKON KApTHHBI MUpa B OOIIEM pSAY COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEACTaBICHUHN O IPUPOJIE.

Me:xknpeameTHble CBSI3U

Wzyuenune kypca ¢usuku 0Oa3zoBoro ypoBHS B 11 Kkiacce ocyiecTBisieTcs € Y4ETOM
COJIep KaTEIbHBIX MEXKIIPEIMETHBIX CBs3€l ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu
Y TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusi, CBA3aHHBIE C HM3YYEHHUEM METOJOB HAyYHOTO IIO3HAHMS:
SBJIGHUE, HAY4HbIH (akT, runore3a, (u3MUecKkas BEIUYMHA, 3aKOH, TEOpHs, HalJIo/eHue,
AKCIIEPUMEHT, MOJIEIMPOBAHHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHHE CHUCTEMbl ypaBHEHUH, TPUTOHOMETpHUYECKHE (PYHKIHMH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOXKEHHE BEKTOPOB, MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIIMIA,
MPU3HAKH MTOJ00MS TPEYTOJIbHUKOB, OTPEICICHNE TUIOMIAIN TUIOCKUX GHUTyp 1 00BEMa Tell.

buonocus: >nekTpudeckue SBJICHUS B )KUBOUM MpHUpojie, KojebaTenbHbIe TBUKECHHS B )KUBOI
MIPUPO/IE, ONITUYECKUE SIBJICHUS B )KUBOM NPUPOJE, NEHCTBUE paAHallUU HA )KUBbIE OPTaHU3MBI.

Xumus: CTpoe€HHME aTOMOB M MOJIEKYJ, KpHUCTALIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pEIETKY, CIIEKTPaJIbHbIN aHAIH3.

l'eocpaghus: MarHUTHBIE TONIOCa 3€MITH, 3aJIEKU MAarHUTHBIX pyl, (GoTochEMKa 3eMHOMN
MIOBEPXHOCTH, IIPEJICKA3AHNE 3EMJIETPSCEHUH.

Texnonozus: TUHUM DJIEKTPOIEpeNayd, T'€HEPATOpP MEPEMEHHOTO TOKA, 3JIEKTPOJBUIATEIb,
WHIYKIIMOHHAs Te€4yb, pajap, paguoNpuEMHHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenune yuebHOro mpeamera «®dusuka» Ha ypOBHE CpeAHEro oO0mero o0Opa3oBaHUs
(6a30BbIil YPOBEHb) JOJIKHO 00ECTIEUUTh JOCTHXKEHUE CIIEIYIOMIMX JTMYHOCTHBIX, METAlIPEIMETHBIX
U TIpEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE pe3ynabTaThl OCBOCHUS y4deOHOro mnpeamera «Dus3uka» JOKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXcsi PyKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTpPEHHEU
MO3UIMEHN TNYHOCTH, CUCTEMOI [IEHHOCTHBIX OPHUEHTALUN, TO3UTHUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIMX TPAIUIMOHHBIM IEHHOCTSM POCCUUCKOTO 00IIEeCTBa, PAaCIIUPEHUE )KU3HEHHOTO
OTIbITa W OMBITA JESATEILHOCTH B MPOILIECCE PEeaTnu3allid OCHOBHBIX HANpPaBlIEHUN BOCIHUTATEIbHON
NEeSTEIbHOCTH, B TOM YHUCJIEC B YACTH:

1) rpa:xnaHCcKoOro BOCIIMTAHUSA:

c(hOPpMUPOBAHHOCTh  TPAXKAAHCKOM  MO3UIMH  OOYYaIOIIErocs Kak AaKTUBHOTO |
OTBETCTBEHHOTO YJIeHa POCCUNCKOr0O OOIIEeCTBa;

NPUHITHE TPAJAUIUOHHBIX OOIICUCITOBEYSCKUX TYMAHHUCTHYECKUX U JIEMOKPATHYCCKHX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEpPECax TIPaKJaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAIBHBIMH MHCTHUTYTAaMH B COOTBETCTBHH C HX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MAaTPHOTU3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHUXKEHUSM POCCHUHCKHUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIMIO U MIPUHUMATh OCO3HAHHBIC PEUICHHS, OPUESHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas 3CTETUKY HAy4HOrO TBOPYECTBA, MPHUCYILETO
¢bu3nueckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

WHTEpEC K pa3IMuHbIM chepaM nmpodhecCHOHATBHON ASSITEIHPHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ ¢u3MKOW W TEXHUKOW, YMEHHE COBepIIaTh OCO3HaHHBIA BEIOOp Oynymeil mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BaHHIO B 00NACTH (U3HMKU Ha
MPOTSKEHUU BCEU JKU3HH;

6) 3K0JI0rM4ecKOro BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh JKOJOTMYECKON KYJIbTYphl, OCO3HaHHWE TJ00AJIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

MJIAHUPOBAHUE U OCYIIECTBICHUE ACHCTBUI B OKPYKAIOIIEH Cpeie Ha OCHOBE 3HAHUSA LIeJIei
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;
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pacIIMpeHHe OIbITa JCATCIIBHOCTH  OSKOJIOTMYSCKOW  HANpPaBJICHHOCTH Ha  OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PHu3uKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(U3HYECKOI HAYKU;

OCO3HAHHE IICHHOCTU HAYYHOH NEATEIHHOCTH, TOTOBHOCTH B MpOIECCe M3Y4YCHHsS (DU3UKU
OCYIIECTBIIATH MPOCKTHYIO M HCCIIEIOBATEIIbCKYIO JISATSIIBHOCTh HHIMBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe AelcTBUS

ba3oBble 1ornyeckue geicTBU:

CaMOCTOSITENIbHO (OPMYITUPOBATh W aKTyalU3UpoBaTh MpolieMy, paccMaTpuBarh €&
BCECTOPOHHE;

OTIPEAEIIATh LENH AeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabaThIBaTh IUIaH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONINXCA MaTepPHAIIbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OIICHMBATH COOTBETCTBHE pPE3YyJIbTATOB IIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUMN AEITEIbHOCTH;

KOOPJMHUPOBaTb U BBIIOJHATH PabOTy B YCIOBUSAX pPEaJbHOrO, BUPTYAJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBAaTh KPEaTHMBHOE MBIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble nccienoBarejbckme 1eiCTBUSA:

BJIAJICTh HAyYHOM TEPMHHOJIOTHEH, KIIOYEBBIMH IMOHATUSAMH M METOAAMHU (U3UYECKOIl
HayKH;

BJIaJIeTh HaBbIKAMHM Y4eOHO-HMCCIEI0BATENbCKOM M TNPOEKTHOW JesTeIbHOCTH B 00JacTh
($uU3KUKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIBHOMY IOMCKY METOJOB pEIICHUs 3a/ady
(U3NYECKOTo coiepKaHus, IPUMEHEHHIO Pa3InYHbIX METOJ0B ITO3HAHUS;

BJIQJIETh BHUJAMU JEATEJBHOCTH IO MOJYYEHMIO HOBOI'O 3HAHUS, €ro HHTEpIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsiX, B TOM YHCJE MPH CO3AaHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh IPUYUHHO-CIIEJICTBEHHBIE CBSA3U U aKTyaJIU3UPOBATh 337a4y, BbIIBUTaTh TUIIOTE3Y
e€ pelleHus, HaX0AUTh apTyMEHTHI JJIs JOKa3aTeIbCTBA CBOMX YTBEPKIEHUH, 3a7aBaTh MapaMeTphbl
U KPUTEPUU PELICHMUS;

AQHAIM3UPOBATH MOJTYUYECHHBIE B X0JI€ PEUICHUs 3a/laui Pe3yJabTaThl, KpUTUUECKU OLIEHHWBATH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 3a/1aul B 00pa30BaTeNbHOMN NEATENIbHOCTH, B TOM
qucie MpHU U3y4eHUH (PU3MKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASITEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIC UJIEU, IPEAIaraTh OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

Pabora ¢ nnopmanmeii:

BJIaJIETh HaBBIKAMH MOJydeHUs HMHPOpMAIUK (PU3MUECKOrO COIEpKaHUs U3 HCTOYHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEIBHO OCYLIECTBJIATH IIOUCK, AaHAIU3, CUCTEMAaTH3alUI0 U
MHTEpIpeTaHio HHPOPMAIIMK Pa3IMYHbIX BUJOB U (HOPM MpEICTaBICHHUS;
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OLICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCTIOJIB30BaTh CPEACTBAa NH()OPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OPraHHM3aIlMOHHBIX 3a7ad C COOJtoJIeHueM TpeOoBaHUMN
SPrOHOMHKH, TEXHHKH O€30MacHOCTH, TMTHEHBI, PeCcypcocOepekeHMs, MPAaBOBBIX M ATHYECKHX
HOPM, HOPM HHPOPMAIIMOHHOM 06€30aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COICPIKAaHUS B pa3IMuHbIX (hopMaTax ¢ yu€TOM Ha3HAUYCHUS
uHdopMallMd U 1IeJIeBOM ayAUTOpUM, BbIOMpas ONTUMaNbHYIO (OpMY TMpEACTABICHUS U
BU3YyalIU3al1H.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe JelcTBHA:

OCYILECTBIIAThH OOILIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOI IEATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIHH U CMITYaTh KOH(IUKTHI;

pa3BEPHYTO M JIOTMYHO M3JaraTb CBOK TOYKY 3PEHHUS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB;

IOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW Y MHMBHU1yaIbHON paboThI;

BBIOMPATh TEMAaTHUKy W METOABI COBMECTHBIX ICHCTBUU C y4€ToM OONIMX HHTEPECOB H
BO3MO’KHOCTEH Ka)K0I0 4ieHa KOJUIEKTHUBA;

NPUHUMATh LEIH COBMECTHOM JEATENbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JeUCTBUSA 1O €€ TOCTUKEHUIO: COCTAaBIIATh IUIaH ACWCTBUH, paclpeeaTh poiau ¢ y4€TOM MHEHUN
YYaCTHHKOB, OOCYKIIaTh PE3yIbTaThl COBMECTHOU PaOOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/J1a M KaKIOr0 yJYaCTHUKA KOMaH/Ibl B OOIIMI pe3ysbTaT o
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ylaraTb HOBBIE IPOEKTHI, OLEHWBATh WJEH C TO3ULUU HOBHM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJCHHE B PpA3JIUUYHBIX CHUTYalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, OBITh NHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh I103HABATENbHYIO JEATEIbHOCTh B OONacTu (pU3MKK U
aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/IauH;

CaMOCTOSITENIBHO COCTABJIATh IUIAH PEIICHMS PAcUYE€THBIX M KadeCTBEHHBIX 3aJay, IUIaH
BBIMIOJIHEHUSI MPAKTUYECKOM pabOThl ¢  y4éTOM HMMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 yueOHOTro MpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JienaTh OCO3HAHHBIN BHIOOp, apryMEHTHpPOBaTh €ro, OpaTb Ha ceds OTBETCTBEHHOCTH 3a
penieHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IPYAULMH B 001acTU GUKUKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBIH YPOBEHD.

CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:

J1aBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JESITEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LECIISAM;

BJIAJICTh HABBIKAMU MO3HABATENBHON pe(hIeKCHH KaK OCO3HAHUS COBEPILACMBIX JCHCTBHH U
MBICIIUTENIBHBIX TPOLIECCOB, UX PE3YNbTATOB U OCHOBAHMIA,

UCTIOJIb30BaTh MPUEMBI peIEKCUU IS OLICHKH CUTYaIlMH, BEIOOpa BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEUICHHUS 110 UX CHU)KECHUIO;
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IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaABO U MPABO JPYTUX HA OLIMOKH.

B npomnecce noctukeHns JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHMS IIPOrpaMMBbl 10 (PU3UKE IS
YPOBHSI CpefiHero oOmiero oOpa3oBaHUs y OOYdYarOIIMXCS COBEPLICHCTBYETCS SMOLMOHATIbHBIN
MHTEJUIEKT, MPEANOoIaraloui chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IOHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHHUE,
BUJIETh HAIPaBJICHUS PAa3BUTUS COOCTBEHHON 3MOIMOHAILHON C(epsl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHMs, BKIIOYAIOIIEI0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE IOBEJIEHHE, CIIOCOOHOCTh AJANTUPOBAThCA K AMOLMOHAIBHBIM M3MEHEHUSIM U MPOSBIIATH
IrMOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIEH CTpEeMJIEHHME K JOCTIKEHUIO LIeId U yCHexy,
ONTHMHU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/Isl U3 CBOMX BO3MOXHOCTEH;

SMIATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHME MApYTHX,
YUUTBIBATh €TO MIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATH OTHOLUCHMS C APYTUMH
JIOABMH, 3a00THTHCS, IPOSIBIISATH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHy obyuyenust B 10 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBaTh Ha MpPUMEPAX Pojb U MecTO (pU3uKu B (HOPMHUPOBAHUM COBPEMEHHOU
HAay4yHOW KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHOW TEXHMKM M TEXHOJOIHH, B NPAKTUYECKOU
eATEIILHOCTH JIFO/IEH;

YYUTBIBATh TPAHUILIbI IPUMEHEHUS N3YUEHHBIX (PU3MUECKUX MOJEJeH: MaTepuanbHas TouKa,
MHEepLHaJIbHas cUCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TEJO, UACAIbHBIM ra3, MOJEINU CTPOCHUs
ra3oB, >KUIKOCTEH M TBEPABIX TN, TOYEUHBIH SIEKTPUUYECKUNA 3apsiyl MpU pelleHUun (PU3nuecKux
3ajady;

pacrio3HaBaTh (U3MYECKHUE SIBJIEHUS (IPOIecChl) U OOBICHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpHUH CTPOEHMsI BEIIECTBA M DJIEKTPOJIUHAMHUKU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABM)KEHHE, CBOOOTHOE Ta/IeHHE Tell, ABHKEHHE
M0 OKPYXKHOCTH, MHEpLusi, B3auMojieicTBue tei, nuddysus, OpoyHOBCKOE BUKEHHUE, CTPOEHUE
KHUJIKOCTeH U TBEPIBIX TN, U3MEHEHHEe 0O0BbEMa Ted NMpHU HarpeBaHUM (OXJIAKIACHUH), TEIUIOBOE
paBHOBEcHe, HCIApeHHe, KOHJCHCAlMs, IUIaBJICHHE, KpUCTAUIM3alus, KHUIIEHHWEe, BJIaXKHOCTb
BO3/lyXa, INOBBIIICHUE JABJIECHUS Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napaMeTpamMH COCTOSIHUS ra3a B M30MPOIIeccax, dJIEKTPU3ALMS Tell, B3aUMOJICHCTBUE 3aPsI/IOB;

OIKCBHIBATh MEXAHWYECKOE JBIKEHHE, MCIONb3ysd (U3MYECKHe BEIUYMHBL: KOOPJIUHATA,
MyTh, TEpEeMEIIeHHE, CKOPOCTb, YCKOpPEHHE, Macca Tejla, CHUjla, UMIYJbC Tella, KMHETUYecKas
SHEprus, NOTEHIMaJbHAs »HHEpPrus, MeXaHWueckas paboTa, MeXaHW4YecKas MOIIHOCTh; MpHU
OINMCaHWUHU MTPABUIIBHO TPAKTOBATh (PU3MUYECKHI CMBICI UCIOJIb3YEMBIX BEJIMUNH, X 0003HAYECHUS U
€IMHUIIBI, HAaXOAUTh (OPMYIIBL, CBS3BIBAIOIINE MAHHYIO (HU3HMUECKYI0O BEIMYUHY C APYTUMH
BEIIMUMHAMU;

ONMCHIBaTh HM3YYEHHBbIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3Ys
¢u3nyeckue BEIMYMHBL: JaBIEHUE Tra3a, TeMIepaTypa, CpeAHsAs KHUHETHYecKas »HEprus
XaOTUYECKOTO JIBUJKEHHUS MOJIEKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsISI SHEeprus, pabora rasa, Kod3(p(UIUEHT MOJE3HOrO AEHCTBHS TEIUIOBOTO



21

JBUraTelIsl; IPU ONMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUM CMBICI UCIIOIb3YEMBIX BEJIUYMH, UX
0003HAYCHHS U EIMHUIIBI, HAXOAUTH (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C
IPYTHMH BEJIUYHMHAM;

ONMCHIBATh M3YyUYEHHBIE 3JIEKTPUUYECKHE CBOMICTBA BELIECTBA MU DIIEKTPUUYECKUE SIBJICHUS
(mporuecchl), MCNONB3Ys (PU3MUECKUE BEIMUYUHBL: 3JIEKTPUYECKUN 3apsi, DJIEKTPUYECKOe IOoJe,
HanpspKEHHOCTD 110JIs, MOTEHIMAN, pa3HOCTh TOTEHLIMAJIOB; IPU ONMCAHUU MPABUIBLHO TPAKTOBATh
(bu3nyecKkuil CMbICI MCIIOJIb3YEMbIX BEIMUYMH, UX 0003HAYEHUS U €IUHMILIBL, YKa3blBaTh (OPMYIIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BETUUMHY C IPYTHMMHU BEIUYHMHAMU;

aHaJIM3UpOBaTh (PU3MUECKHE MPOLECChl U SIBJIECHUS, UCHOIb3yd (PU3MYECKHE 3aKOHBI U
NPUHLMIIBL: 3aKOH BcemupHoro tsaroreHus, |, |l u Il 3akonsl HploToHa, 3aKk0oH coxpaHeHUS
MEXaHMYECKON JHEPruM, 3aKOH COXPAHEHWsI MMIIYJbCa, IPUHLUI CYNEPIO3ULUN CUJ, TPUHLUI
paBHOINpaBUs WHEPLHUAIbHBIX CHUCTEM OTCUETA, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS
BELIECTBA, Fa30BbI€ 3aKOHBI, CBA3b CPEAHEN KHHETUUECKON YHEPIUH TEIJIOBOTO ABUKEHUS MOJIEKYJ
¢ a0COJIIOTHOM TeMIepaTypoi, IEPBbII 3aKOH TEPMOJINHAMUKHY, 3aKOH COXPAHEHUSI 3JIEKTPUUECKOTO
3apsia, 3akoH KynoHa, npu 3TOM pa3nuyarth CIOBECHYIO (OpPMYTUpPOBKY 3aKOHa, €ro
MaTeMaTHYECKOE BhIPAXKEHHUE U yCIOBUS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE IPUHIMIIBI IEHCTBUS MAIIWH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3nauyaTth ycJIoBHs UX O€30M1aCHOTO MCIIOIb30BaHMSI B [IOBCEAHEBHON KU3HU;

BBINOJIHATh O3KCIEPUMEHTHI 110 HCCIIEAOBAHUIO (DU3MUYECKUX SIBIEHUM M IPOLECCOB C
WCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHH, PU 3TOM (OPMYIHPOBATEH MPOoOIeMy/3a1aqy
U TUNOTe3y Y4eOHOro 3KCIEepUMEHTa, cOOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO 000pyIOBaHHS,
MIPOBOAUTDH ONBIT U (OPMYITUPOBATEH BHIBOIBI;

OCYILECTBIISATh MpsIMbIE W KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIMYMH, IpPHU 3TOM
BbIOMpATh ONTHUMAJIBHBIM CHOCOO H3MEpPEeHUs M MCHOJIb30BaTh H3BECTHBIE METOJBI OLEHKU
MIOIPELIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH MEXy (PU3NUECKHMMH BETUYMHAMU C MCIOJB30BaHUEM MPSMBIX
U3MEPEeHU#, NpH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBAThb pE3yJbTAaThl IOJYy4YEHHON
3aBUCHUMOCTH (PM3NYECKUX BEJIMYMH B BHUJIE TaOIMI] U IpaduKOB, JeNaTh BBIBOJBI IO pe3ysibTaTaM
UCCIIEIOBaHMS;

coOnrofarh mnpaBuia O€30IacCHOrO TpyAa MNpU IPOBEIACHUM HCCIEAOBAaHUNW B paMKax
y4eOHOr0  SKCIEpPUMEHTa, y4eOHO-HUCCIIEOBATENIbCKOM M NPOEKTHOM  JIEeSTENbHOCTH ¢
HCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PYA0BAHNUS;

pemiatb pacu€THble 3aJaud C SIBHO 33JaHHOM (pu3MuecKkod MOJeNbIo, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIMIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJaud BBIOMpATh (U3NYECKYIO
MO/IeJTb, BBIJIENATH (PU3HMUECKUE BETMUMHBI M (POPMYIIBI, HEOOXOIUMBIE [Tl €€ pelIeHus], IPOBOAUTh
pacuéThl U OLIEHUBATh PEAIbHOCTDH MOTYYEHHOTO 3HaUeHUsI (PU3NUECKON BETHUNHBI,

pelaTh KauyeCTBEHHBIE 3aJaud: BBICTPAUBATH JIOTMYECKHM HENPOTUBOPEUYMBYIO ILIETMOYKY
PacCyXJICHHI ¢ ONTOPO HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

UCIIOJIb30BaTh MPH PEIICHUH Y4eOHBIX 3a/1a4 COBpEeMEHHbIE HH(OPMAIIHOHHBIE TEXHOIOTHH
JUIS TIOMCKA, CTPYKTYpUPOBAaHUS, HHTEPHPETAUUU U NPEJICTaBICHUS Yy4yeOHOW U HaydHO-
MOMYJSAPHON MH(OPMAINK, MOTYYEeHHON M3 pa3IMYHBIX UCTOYHMKOB, KPUTUYECKH aHAIU3UPOBATH
oJTy4aemMyro uHMOopMaIuio;

NPUBOJNUTH TPUMEPHI BKJIaJa POCCHHCKHX M 3apyOEKHBIX YUEHBIX-(DU3HKOB B pPa3BUTHE
HayKH, 00ObSACHEHHE MIPOLIECCOB OKPYXKAIOIIEr0 MUPaA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3UKE B MMOBCETHEBHOM XKU3HHU 11 00ECTIeUeHHS
0e30macHOCTH IpU OOpallleHuu ¢ npudopaMHu U TEXHUYECKHMMHM YCTPOMCTBaMU, Ul COXPaHEHMs
3JI0POBbSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TMIOBEICHUS B OKpYXKarolIei cpene;
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paboTaTh B IpyIie C BHIMOJIHEHUEM PAa3IMUHBIX COLIMAIbHBIX POJICH, IUIAHUPOBATh PabOTy
TPYIIBl, PALMOHATIBHO  PACHPENCNATh OOSN3aHHOCTH M IUIAHUPOBATh  JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYalUsX, aJIeKBATHO OIEHUBATh BKJIAJ KAXKIOTO M3 YYaCTHUKOB TPYIIBl B
pelieHne paccMaTpuBaeMOi POOIEMBI.

K konny obyuyenuss B 11 kiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MecTo (pU3uKu B (HOPMHUPOBAHHH COBPEMEHHOM
Hay4YHOU KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHHMKM M TEXHOJOTHM, B IPAKTUYECKON
NEeSITeIbHOCTH JIFOJIEH, LIETIOCTHOCTh U €IMHCTBO (PM3NYECKOM KapTUHBI MUPA;

VUUTHIBATh TPAHHUIBI TMPUMEHEHHUS HM3YYCHHBIX (PU3UYCCKHX MOJCICH: TOYCUHBIN
ANEKTPUYECKUH 3apsl, Tyd CBETa, TOUCUHBI UCTOYHHUK CBETA, siIepHasi MOJAENb aToMa, HYKJIOHHAS
MO/IENIb AaTOMHOTO Si/ipa MPH pelieHnH (HU3NIECKHUX 3a/1a4;

pacrno3HaBaTh (u3MUecKue SBICHHUS (MPOLIECChl) M OOBACHATh UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN M KBAHTOBOM (U3UKU: DJIEKTPUYECKAsl MPOBOJAUMOCTb, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIeHCTBUS TOKa, B3aHUMOJCHCTBHE MAarHUTOB, D3JIEKTPOMAarHUTHAS
WHIYKIMSI, JEHCTBHE MArHUTHOTO IIOJII Ha TPOBOJAHMK C TOKOM W JIBHKYIIUHCS 3apsi,
ANEKTPOMArHUTHBIE KOJEOAHUS U BOJHBI, MPSIMOJIMHEHHOE PACIpPOCTPAaHEHHE CBETA, OTPAKEHHE,
npejroMiieHue, uHTepdepeHuus, Iudpakuus W TMONApU3alMs CBETa, JTUCIEPCHS CBETa,
dboToanekrpuuecknii 3Pdext (hoTodrddekr), cBeTOBOEC NaBlICHHE, BOSHMKHOBEHHUE JITUHEHYATOTO
CIIEKTpa aTOMa BOAOPO/Ia, €CTECTBEHHAs! M UCKYCCTBEHHAs! PaIMOAKTUBHOCTB;

OMKCHIBATh W3YUEHHBIE CBONCTBA BEIIECTBA (DIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3IUYHBIX CpEI) M AJIEKTPOMArHUTHBIE SIBIECHUS (TIPOLIECCHI),
UCIIONB3Ysl (U3MYECKHE BENWYMHBL: DJIEKTPUYECKUI 3apsl, cuila TOKa, DSIEKTPHYECKOe
HalpspKEHUE, AJIEKTPUYECKOe COMPOTHBIIEHHE, Pa3HOCTh MOTEHIMANIOB, 3JEKTPOJABMKYIIAs CHIIA,
pabota TOka, WHAYKIHS MarHUTHOTO TOJs, cuia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTH
KaTyIIKH, SHEPIus S3JEKTPUUECKOr0 W MAarHUTHOTO IOJIeH, MEepuoJ M YacToTa KosieOaHud B
Koje0aTenbHOM KOHTYpE, 3aps] M cuja TOKa B MPOIECCe TapMOHUYECKUX DIEKTPOMArHUTHBIX
KojeOaHui, (OKYyCHOE pacCTOSHHE W ONTHYECKas CHJIa JIMH3bl, MPH ONUCAHUM MPABUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI MCIIONb3yEeMbIX BEIMYUH, NX 0003HAUCHUS U €IUHUIIBI, YKa3bIBATh
(bopMyITBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMYMHY C JPYTUMH BEITHUYNHAMH,

OMHCHIBATh HM3yYEHHBIC KBAHTOBBIC SBIICHUS U TMPOIECCHI, HCIONB3yd (HU3UUECKHe
BEJIMYUHBI: CKOPOCTb 3JI€KTPOMArHUTHBIX BOJIH, JIMHA BOJIHBI M 4YaCTOTA CBETA, SHEPTUS U UMITYJIBC
¢dboToHA, TEpUOA TOJypacmajga, JHEPrHsl CBS3M AaTOMHBIX sJep, MPU OMHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3NIECKUAN CMBICI MCIIOJIb3YEMbIX BEJMYMH, UX 0003HAUYCHUS W €TUHHIIbI, YKA3bIBATh
(GhopMyIbI, CBS3BIBAIONINE JaHHYIO (DU3MYECKYI0 BEIUYHHY C APYTMMH BETUYMHAMHU, BBIYHUCISATH
3Ha4YeHHE (PU3NUECKON BETUUNHBI,

AHATM3UPOBATh (U3WYECKUE TPOIECCHl W SBICHUSA, UCTONB3YS (PU3NYECKUE 3aKOHBI U
MPUHLIMIIBL: 3aK0H OMa, 3aKOHBI TIOCTIEI0BATENBHOIO U NapauIeIbHOTO COSUHEHHS TPOBOAHUKOB,
3akoH JDxoyns—JleHia, 3akoH DJIIEKTPOMATHUTHOW WHAYKIHU, 3aKOH MPSIMOJIHHEHHOTO
pacnpoCcTpaHEHHUs] CBETa, 3aKOHbl OTPaXEHHUS CBETa, 3aKOHBI IMPEIOMIICEHUS CBETa, YpaBHEHHE
DuiHmTeHa s potodddexTa, 3aK0H COXpaHEHUS] IHEPTUU, 3aKOH COXPAHEHHs UMITYJIbCa, 3aKOH
COXPaHEHHUS AIEKTPUUYECKOTO 3apsA/ia, 3aKOH COXpaHEHHUsSI MacCOBOT0 YMcIa, MOocTynatel bopa, 3akoH
pPaAMOAaKTUBHOTO pacmana, NP OTOM pa3ludarTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTU4eCKOe BBIpaKEHHUE M YCIOBUS (TPaHUIIbI, 001aCTH ) MPUMEHUMOCTH,

OTIPE/ICNIATh HAIPABJICHWE BEKTOpa MHAYKIMA MArHUTHOTO TOJI MPOBOJHUKA C TOKOM,
cunbl Amriepa u cuiibl JlopeHna;

CTPOUTH M ONHMCHIBATh N300pakeHNe, CO3/1aBaeMOE TNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;
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BBIMOJHATh OSKCIIEPUMEHTHI IO HUCCIIEOBAHUIO (PU3UYECKUX SBICHHUM U TPOIECCOB C
WCIOJIb30BAHNEM TPSMBIX U KOCBEHHBIX U3MEPECHHIA: MIPH 3TOM (HOPMYIUPOBATH MPOOIIeMy/3a1aqy
U TUIOTE3y Y4eOHOro 3KCIepuMeHTa, coOMpaTh YCTaHOBKY U3 IMPEAJIOKEHHOrOo 000pyaoBaHUS,
MIPOBOMTH OMBIT U OPMYITUPOBATEH BHIBOIBI;

OCYIIECTBIISITh MpSMbIe U KOCBEHHBbIE H3MEpEeHUsS (U3MYECKUX BEJIUYUH, MPH OSTOM
BEIOMpATh ONTHUMAIBHBIA CIMOCOO0 HW3MEpPEHUsT M WCIHOJIb30BaTh W3BECTHBIE METOMABI OIEHKU
MOrPEIIHOCTEN U3MEPEHUN;

MCCJICIOBATh 3aBUCUMOCTH (PU3UYCCKUX BEIWYMH C MCIIOIH30BAHUEM TPSMBIX H3MEPEHUM:
P 3TOM KOHCTPYUPOBATh YCTaHOBKY, (DUKCHUpPOBaTh pPE3yJbTaThl IOJYyYEHHOW 3aBUCUMOCTHU
(bU3HYECKUX BEIIMYMH B BHJIC TaOIUI] ¥ TpaHKOB, JIEJIaTh BEIBOJIBI 110 PE3yJIbTaTaM HUCCIICIOBAHMS;

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU MPOBEACHHM HCCIENOBaHUI B paMKax
y4eOHOTO  SKCIIEPUMEHTa, y4eOHO-HCCIIEOBATENbCKOH M MPOEKTHOM  JEATENIbHOCTH  C
HCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPONUCTB U 1a0OpaTOPHOTo 000PYAOBAHNUS;

pemath pacu€THBIC 3aJaud C SIBHO 3aJIaHHOW (PU3MYECKOW MOJIEIbI0, HCIOIb3Ys
¢u3nyecKkrue 3aKOHbI U MPHUHIIMIIBI, HA OCHOBE aHallM3a YCIOBHS 3a7aud BbIOUpaATh (PU3UYECKYIO
MOJICTIb, BBIJCIATH (DU3WUECKHUE BETMYMHBI U (DOPMYIIBI, HEOOXOIUMEIE JUIsl €€ PEIIeHUs, TIPOBOIUTH
pacuéThl U OLICHUBATH PEAIbHOCTD MOTYYEHHOTO 3HAaYeHUSI (PU3NUECKON BETHUUHBI,

peuiaTh KadyeCTBEHHBIC 3aJlayd: BBICTPAUBATH JIOTMYECKHM HEMPOTHBOPEUMBYIO IIEMIOUKY
paccyXJIeHUii ¢ OTIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUe SIBICHUS;

MCIIOJIb30BAaTh MPHU PEIICHUN YICOHBIX 3a7a4 COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHN
JUIS TIOMCKa, CTPYKTYpUPOBAaHUS, HHTEPHPETAMU U TPEICTaBICHUS Yy4yeOHOH U Hay4dHO-
MONyJIIPHON WH(OPMAIUH, TTOJIYYCHHOW U3 Pa3IUYHBIX MCTOYHUKOB, KPUTUUYECKU aHATU3UPOBAThH
MoJIy4aeMyro HHPOPMAITHIO;

OOBSICHATH IPUHITUIBI IEUCTBHUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOWCTB, pazinyaTh
yCIOBUS MX O€30MaCHOTO UCTOIb30BaHUS B TIOBCETHEBHOM JKU3HU;

MPUBOAUTH TMPUMEPHI BKJIAJa POCCHUUCKHX W 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIECCOB OKPYKAIOIIET0 MHUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHUI;

HCIIOJIH30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B TTOBCEAHEBHOM KU3HU JIJIsi 00CCTICUCHHS
0€30MacHOCTH MPHU OOpalleHHH ¢ MPHOOpaMU U TEXHUYECKHUMH YCTPONCTBaMH, JUIsI COXpaHEHUS
3/10pOBbS U COOIIOACHUS HOPM IKOJIOTUUYECKOTO MOBEJCHUS B OKpPY KaIOIIEH cpeie;

paboTaTh B TpYIIE C BHIMOTHEHUEM PAa3IMYHBIX COLMATBHBIX POJICH, TUIAHUPOBATh PabOTy
TPYIIBI, PAlMOHAIBHO  paclpefessiTh OO0S3aHHOCTH W IJIAHUPOBAaTh  JEATEIHLHOCTH B
HECTaHJApPTHBIX CHUTYyalUAX, aJE€KBATHO OIIEHMBATh BKIJIAJl KaXJOr0 M3 YYACTHUKOB TPYIIIHI B
pelieHre paccMaTpuBaeMon IPOOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KosauuecTBo 4acoB
DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM Kontpo n (LHGPOBbIE) 05PA3OBATETHHBIE
n/m NporpamMMbl Bcero JbHbIE paxru (NP P
yeckue padoTsl | Pecypcehl
padoThbI
Paznen 1. PUZUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA

1.1 ®u3uKa 1 METOAbl HAYYHOTO MO3HAHUS 2 https://m.edsoo.ru/AV1AWVNQO
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 1 https://m.edso0.ru/SNO2MCWXU
2.2 JluHamuka 7 https://m.edsoo.ru/RMLEBX3PU
2.3 3aKOHBI COXPAaHCHUSI B MEXaHHUKE 6 1 1 https://m.edso0.ru/86NRCXHA7
Wroro mo pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
3.1 OCHOBEI MOJIEKYJIPHO-KHHETHHECKOH 9 1 https://m.eds00.ru/HRGVENOPE

TEOpUHn
3.2 OCHOBBI TEpPMOIMHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
33 ArperatHble COCTOSIHHS BemecTBa. Ma3oBbie 5 https://m.edsoo.ru/HSM355JCH

MIePEXO0/IbI
Uroro no pazneny 24
Pasznen 4. 9JIEKTPOJIUHAMMUKA
4.1 DneKTpocTaTuKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
49 [TocTosiHHBIHM MeKTpUYecKuit TOK. TOKH B 12 1 1 https://m.eds00.ru/GEWTDOXWW

pa3IMYHBIX Cpeaax
Hroro no pazneny 22
PesepBHOE Bpemst 2



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW
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‘ OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
11 KJIACC
KoanyecTBo yacoB

Ne n/n HaumeHoBaHue pa3iesioB U TeM Konrpoapmsie TIpaktuseckue DJieKTpoHHbIe (1uppoBbIE)

NPOrpamMmblI Bcero o0pa3oBaTe/IbHBIE Pecypchl
padoThI padoThI

Pazgen 1. JIEKTPOJANHAMMUKA

1.1 MarHurHoe nosie. eKTpoMartuTHas 11 2 3 https://m.eds00.ru/Z2Q390NG8
WHTYKIIUS

Hroro no pazneny 11

Pazgen 2. KOJIEBAHUS U BOJIHBI

21 MexaHUYecKue B AIEKTPOMarHUTHBIE 9 1 httos://m.edsoo.ru/3TLNOKPG6
KoJie0aHus

2.2 MexaHu4ecKue U 3JEKTPOMArHUTHBIC BOJHBI 5 1 https://m.eds00.ru/MWQT6385V1

2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM

Hroro no pasneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OCHOBEI CTICIHATLHOM TCOPHH 4 1 https://m.edsoo.ru/AOQUCOVDK?2
OTHOCHTEJIEHOCTH

Uroro no pazneny 4

Pazgen 4. KBAHTOBAS ®U3UKA

4.1 DJIEMEHThI KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/SWOVAWQRS

4.2 Crpoenue aToma https://m.edsoo.ru/HSBEAOOEA

4.3 ATOMHOE S/1pO 5 https://m.eds00.ru/97MC9DZXQ

Hroro no paszneny 15

Pazgen 5. JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU

5.1 DIeMEHTHI aCTPOHOMHH U aCTPODHU3UKH 7 1 https://m.edsoo.ru/3EOD6EKXI9



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
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Hroro no pazneny 7

Pazaen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1  OGoGuaromee MOBTOPEHHE 4 https://m.eds00.ru/02JEGZCIM
Hroro no pazneny 4

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/O2JEGZCIM
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KUIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeHero 001ero 00pa3oBaHus

10.1

JeMmoHCTpHpOBaTh Ha TpuUMepax poib HM MecTo (U3UKU B
(GOpMHpOBAaHUN COBPEMEHHOM HAy4yHOM KapTUHBl MHUpPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOHN ACSITEIBHOCTH JIIOIEH

10.2

VY4uThIBaTh I'PaHULIBI IPUMEHEHUS! U3YyYEHHBIX (PU3MYECKUX MOJelei:
MaTepHalibHas TOYKa, MHEPIHAJIbHAs CUCTeMa OTCUETa, abCONIIOTHO TBEPIOE
TE€J0, UACAIbHBIA Ta3; MOAEIN CTPOEHUS Ta30B, )KMIKOCTEH M TBEPIBIX Tell,
TOYEYHBIN AIEKTPUUECKUI 3apsi]l — TP pelIeHUH (PU3HUECKUX 3a7a4

10.3

PacroznaBath usnyeckue sSBICHUS (MIPOIECCH) U OOBSICHATH WX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOEHUS
BELIECTBA U  DJIEKTPOAMHAMHUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpsIMOJIMHEHHOE JBW)KEHHE, CBOOOJHOE TaJ€HUE Tel, JBUXEHHE I10
OKPY)XHOCTH, HWHEpIUs, B3aumMojeicTBue Tten; aud¢ysus, OpoyHOBCKOE
JBUKEHHE, CTPOEHHUE KHUJIKOCTEH M TBEPHABIX Tel, U3MEHEHHEe 00bEMa Tel
IIpU HarpeBaHuu (OXJIAKJEHUH), TEIJIOBOE paBHOBECHE, HCHapEHUeE,
KOHJIEHCalUs, IUIaBJICHUE, KPUCTAJUIM3alUsl, KUIIEHHE, BIAXHOCTh BO3/yXa,
MOBBIIIEHUE JABJIEHUS ra3a MPU €ro HarpeBaHWM B 3aKPHITOM COCYJIE, CBS3b
MEXIy NapaMeTpaMH COCTOSHUS ra3a B HM30INpOLECcCcax; DJIEKTpU3alUs Tell,
B3aMMOJICUCTBHUE 3aps0B

10.4

OnucelBaTh  MEXaHHUYECKOE JABMIKCHUEC, HCIIOJIb3Yys (1)I/ISI/I‘ICCKI/IG
BCJIIMYHHBI: KOOpJAWHATA, IIyTbhb, NEPEMCIICHUEC, CKOPOCTb, YCKOPCHHUE, MacCa
TCJIa, CUjia, UMITYJIBC TCJIa, KWHECTHYCCKAA SHCPIrus, MOTCHIMUAIbHAA SHCPIusd,
MEXaHN4YCCKas pa60Ta, MCXAaHUYCCKass MOIIHOCTD, IPU OIMMCAHUHN ITPABUIIBHO
TPAKTOBATbH (bHSI/I‘-ICCKI/Iﬁ CMBICJT UCTIOJIB3YEMBIX BCJIWMYHH, UX 0003HAUYCHHS H
CAWHUIIBI, HaXOJUThb (pOpMy.TIBI, CBA3BIBAIOIUC  JTaHHYIO (bI/ISI/I"ICCKYIO
BCJIMYHHY C APYTUMH BCIUYNHAMHA

10.5

10.6

OnuceBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOIICTBA T€lI W TEINIOBEIC
SBJICHUS, UCIIONIB3Ys (pU3MYECKHe BEJIMYMHBI: JaBJIEHUE rasza, TeMIeparypa,
Cp€aHAsad KHUHETUYCCKAasA OHEPIrusd XaOTHYCCKOTO ABUIKCHUA  MOJICKYII,
CpeIHEKBaApaTUYHAsE CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHS
sHeprus, pabora rasza, KOI(Q(UUHUEHT MOJIE3HOTO JEWUCTBHUS TEMJIOBOTO
JBUTATENS; TPU ONHMCAHWM NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
HUCIIOJIB3YEMbIX BCIIMYHH, UX 0003HAYEHHUS U CAWHUIIBI, HAXOJAHUTh (1)OpMy.]'H)I,
CBSI3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BETUUYHUHY C IPYTMMHU BETUYMHAM

OnucelBaTh M3y4YEHHBIE DJJIEKTPUYECKHE CBOMCTBA BEIIECTBA U
AJIEKTPUUYECKUE SIBJCHUS (IIPOLECChI), MCHOJB3Ysd (U3NUYECKHUE BEITHMUMHBL:
JNEKTPUYECKUN  3apsifi, DJIEKTPUYECKOE II0JIe, HANPSHKEHHOCTh IO,
IIOTEHIMAJ, Pa3HOCTh IIOTEHLMAJIOB; IIPU ONHUCAHUM IIPABUIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICI UCIOJNb3YyEMbIX BEJIMYMH, UX OOO3HAYEHHS U CIUHUIIBI;
yKa3bpIBaTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEIHYUHY C
JOPYTHMH BEJIMYMHAMU
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10.7

10.8

10.9

aHAM3UPOBaTh (PU3MUECKUE TPOLECCHl U  SBJICHUS, HCIONb3YS
(bu3uYecKre 3aKOHBl M MPHUHIUIIBI: 3aKOH BceMupHoro Tsarotrenus, |, 11 u Il
3akoHbl HBIOTOHA, 3aKOH COXpAaHEHUST MEXAaHHYECKOW JHEPIuu, 3aKOH
COXPAaHEHHUS UMITYJIbCa, IPUHIUI CYNEPHO3UIIUU CUJI, IPUHIUI PAaBHONPABUS
WHEPUHUAIBHBIX CHCTEM OTCUYETa; MOJICKYJISPHO-KUHETUYECKYI0 TEOPHIO
CTPOCHHSI BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEHEH KMHETUYECKON YHEPTHH
TETJIOBOTO JIBIXKECHHSI MOJIEKYJ C a0COIOTHOM TeMIepaTypoii, epBblil 3aKOH
TEPMOJUHAMUKH; 3aKOH COXPAHEHMs AJIEKTPUUYECKOTo 3apsijaa, 3akoH KyroHa;
IIPU 3TOM Pa3IUYaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €0 MAaTEMaTHYECKOE
BBIpQKEHHUE U YCIOBUS (TPAHMIIbI, 00JIACTH) TPUMEHUMOCTH

OOBSICHATH OCHOBHBIE TNPUHIUIBI ACHCTBHS MAallWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3INyaTh YCIOBHUS UX OE30MaCHOTO MCIIOIb30BAHUS
B [TOBCEIHEBHOM JKU3HU

BEBIOTHATE SKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3HUYECKUX SBICHUA U
MPOIIECCOB C MCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUIl, IPU 3TOM
dbopMynmpoBath npobiemy (3aady) M THUIOTE3y y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJIOKECHHOTO 000pYIOBaHUs, IPOBOIUTH OIBIT U
(hOopMyIIIPOBATH BBIBOJIBI

10.10

OCyHIeCTBJIHTI) npsaMbIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘~I€CKI/IX
BCJINYHH, IIpU 3TOM BBI6I/IpaTB ONTUMAJIBHBI  CIIOCO0 HU3MCPCHUA U
HCITIOJIB30BaTh U3BCCTHHIC MECTO/AbI OICHKN HOFpGIHHOCTefI I/ISMGPGHPIﬁ

10.11

10.12

HccnenoBath 3aBUCUMOCTH MeXAY (GU3MUECKUMU BEJIMYUHAMU C
HCIIOJIb30BAaHUEM IIPSMBIX U3MEPEHUN; P 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(uKcUpOBaTh Pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NUYECKUX BEJIMYHH B
BUJie TaOJIUIl U TPaUKOB, €7aTh BBIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHUS

CobOmtonate mpaBuia  0€30MacHOrO  TpyAa MpH  MPOBEIACHUU
HCCIEeI0OBaHUI B paMmMkKax  y4eOHOro IKCIIEPUMEHTA, y4eOHO-
UCCIIEIOBATENIbCKOM M MPOEKTHOW  JIeATENPHOCTH C  HCIIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000pYI0BaHUS

10.13

Pemate pacué€rHple 3amaun ¢ SBHO 3aJaHHOW (PU3HYECKOM MOJENbBIO,
UCTONB3Ys (DM3MUECKHE 3aKOHBI W MPHUHIIMIIBI; HA OCHOBE aHAIM3a YCIOBHS
3a/1aun BRIOUpATh (PU3UUYECKYIO MOJIEINb, BBIICTATh (HM3UYECKUE BEIIMYHUHBI U
(dhopMyIbl, HeOOXOIUMBIE TS €€ PelIeHUs], MPOBOIUTH PACUETHl U OI[CHUBATH
peaTbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3HMUECKON BEITHYUHBI

10.14

10.15

Pemars Ka4eCTBEHHbIE 3a7a4u: BBICTPAaNBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IIEMTOYKY PACCYKJICHUI C OMOPOI HA M3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUE SIBICHUS

Hcnonb3oBaTh MOpU  pelICHUMM YYEOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOTMM  JUId  TIOMCKa,  CTPYKTYpHpPOBaHUS,
UHTEpOpETallud W  TpPEACTaBIeHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
uHpOpMalUY, TIOJIyYEHHOH M3 pa3IM4YHbIX HCTOYHHUKOB; KPUTHYECKU
aHAJM3UPOBATh MOJTydaeMyr0 HH(OpMAIHIO

10.16

[TpuBOANTE TPUMEPBI BKJIAJa POCCUHUCKUX MU 3apYOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBACHEHHE MPOLECCOB OKPYXKAIOLIEr0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Mcnonb30BaTh TEOpPETUYECKHE 3HAHUS MO (PU3UKE B IOBCEIHEBHOU
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KHU3HH JUIs1 o0ecriedeHus 0e30MacHOCTH MpU OOpalieHuu ¢ npubopamu U
TEXHUYECKHMHU YCTPOHCTBAMH, sl COXPAHEHUS 3/I0POBbS M COOJIOACHUS
HOPM 3KOJIOTMYECKOr0 IOBEIEHHS B OKPYKaIOIIel cpefie

10.18

11 KJIIACC

Kon
NMPOBEPAEMOr0
pe3yJbTara

PaGorats B rpyarie ¢ BBIIIOJIHCHUEM PAa3JIMYHBIX COHMAJIbHBIX pOHCfI,
IUTAHUPOBATh PabOTy TPYIIBI, PAIlMOHATIBHO PACIpENesaTh 00S3aHHOCTH U
IUIaHUPOBATh ACATCIBHOCTL B HCCTAHAAPTHBIX CUTyallUAX, aAACKBATHO
OLICHWBATh BKJAJ KaXJOrO0 W3 YYACTHUKOB TPYHIBl B pEIICHUE
paccMaTpuBaeMoi poOIeMbl

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBaHusi

111

11.2

11.3

JleMoHCTpHpOBaTh Ha TpUMEpax pojib U MeCTO (U3UKH B
GbopMUPOBaHUM COBPEMEHHON HAy4yHOW KapTUHBI MHUpPa, B Pa3BUTHUU
COBPEMEHHOM TEXHHKH M TEXHOJIOTHI, B TPAKTHUYECKOMN ESITEIBbHOCTH JIFOAEH,
[IEJIOCTHOCTb U €IMHCTBO (PU3HUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIbI IPUMEHEHUSI U3YUYEHHBIX (PU3MUECKUX MOJENIEH:
TOUEYHBIN JIEKTPUUECKUIN 3apsi, siepHasi MOJIedb aTOMa, HYKJIOHHAs MOJIENb
aTOMHOTO siipa MpH peleHnH Gpu3nyeckux 3aaay

PacrioznaBate Qu3nyeckue siBneHUs (MPOIECCH) U OOBACHATH MX Ha
OCHOBE 33aKOHOB JJICKTPOJMHAMUKA W KBAHTOBOW (DHM3MKH: 3JEKTpUYECcKas
POBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE ACHCTBHS TOKA,
B3aUMOJICHCTBAE MArHUTOB, OJJICKTPOMArHUTHAs  HMHIYKIHS, JCHCTBHE
MarHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM M JBWXKYIIUICS 3apsn,
JIICKTPOMArHUTHBIC KOJICOAHUSI ¥ BOJIHBI, MPSIMOJIMHEHHOE PaclpOCTpaHCHHE
CBeTa, OTpaXeHWe, TMpeJoMIIeHHe, WHTepdepeHurs, Audpakuus ¢
noJisipu3anusi CBeTa, JuclIepcusi cBera, (oToneKTpudeckuil 3¢ ¢ekr
(poroaddexT), cBEeTOBOE HaBieHHWE, BO3ZHUKHOBEHHE JMHEHUYATOrO CIEKTpa
aToMa BOJIOPO/ia, €CTECTBCHHAS M UCKYCCTBEHHAsS PaJIMOAKTUBHOCTb

11.4

OmnuceiBaTh  HW3YYECHHBICE CBOWMCTBA  BeIIeCTBA  (DIIEKTPUUYECKHE,
MarHuTHBIE, ONTHYECKUE, IEKTPUUECKYIO TPOBOIUMOCTD Pa3IMYHbIX CPEN) U
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOIIECCHI), UCTIONB3YS (PU3HUUECKUE BEITMYUHBI:
JNEKTPUYECKUA  3apsl, Cuila  TOKa, JJIEKTPUUYECKOE  HANpPsLKEHUE,
JJIEKTPUYECKOE COMPOTUBIIEHUE, pa3HOCTh noTeHuuanos, J/C, pabora Toka,
WHIYKIWS MarHUTHOTO moJjsi, cuia Amnepa, cuia JlopeHna, MHAYKTUBHOCTh
KaTyIIKH, SHEPTUS JIEKTPUYECKOT0 U MarHUTHOTO MOJICH, MEPUO] M 4acToTa
KonebaHuil B KonebaTeIhbHOM KOHType, 3apsij W CHiIa TOKa B TpoIlecce
TapMOHUYECKHX DJIEKTPOMATHUTHBIX KojieOaHuil, (OKYyCHOE pAacCTOSHHE H
ONTHUYECKasl CHJIA JIMH3BL;, IPU OMHCAHUU MPABUILHO TPAKTOBATh (PU3MUECKUIA
CMBICTT HUCIONB3YEMBIX BEIMYMH, WX OOO3HAYCHHUS WM CIUHUIILI, YKa3bIBATh
dbopMyIibl, CBSI3BIBAIONIME JAHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTHMH
BEJIMUMHAMU

115

OnuceiBaTh U3y4EHHBIE KBAHTOBBIE SIBJIEHUSI U IIPOLIECCHI, UCIIOIb3YS
(u3nyecKkue BEIMUUHBL: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, DHEPIHsl U UMIYJbC (OTOHA, MEPUOJT TOJypacnaia, IHepIrus
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11.6

11.7

11.8

CBSI3M aTOMHBIX SiZiep; NMPHU ONMHMCAHUU MPABHIBHO TPAKTOBATh (DPM3MUECKUIN
CMBICJ HCHOJb3YEMbIX BEIMYMH, UX O0O3HAUYEHUS M €IMHULBI, yKa3blBaTbh
(dopMynbl, CBS3BIBAIONIME MAHHYI (HU3UYECKYI0 BEIMYUHY C JPYTHMHU
BEJIMYMHAMU, BBIYMCIIATh 3HaUCHUE (PU3MUECKON BEJIUUUHBI

Ananu3upoBaTh (U3MYECKHE MPOLECCHl U  SIBJIEHUS, HCIONb3YS
¢u3nveckre 3aKOHBI ¥ MPUHIMIIBL: 3aK0H OMa, 3aKOHBI TIOCJIE0BATEILHOTO
[apajjIeIbHOTO COEIMHEHMs NMPOBOAHUKOB, 3aKOH Jxoyns — JleHna, 3akoH
AIIEKTPOMArHUTHOM WHAYKIMH, 3aKOH TNPSMOJIMHEWHOTO pPacHpOCTPAHEHUS
CBETa, 3aKOHbl OTPAXXCHUs CBETa, 3aKOHbI MPEIOMJICHHs CBETa, ypaBHEHHE
OinnmreitHa st Gotodddexra, 3aKOH COXpPAHEHUS DSHEPTruu, 3aKOH
COXPAaHEHHUs HMITYJIbCA, 3aKOH COXPAHEHMs 3JIEKTPUUECKOIo 3apsjaa, 3aKOH
COXPAaHEHUs MAacCOBOI0 4HcCia, MOCTyaaTsl bopa, 3aKOH pajuOaKTHBHOIO
pacmajga; MpU 3TOM pa3iMyaTh CIOBECHYI (DOPMYIMPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOe  BBIpaXEHUWE M ycloBuUs  (TpaHulbl,  obyacTu)
IPUMEHUMOCTH

OHpeIleJISITI) HaIlpaBJICHUC BECKTOPAa HWHAYKIUMKW MArduTHOIO II0JIA
IMPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIBI HopeHua

Ctpoutp ¥ ONHUCHIBATH H300pa)KEHUE, CO3/1aBa€MOE  ILIOCKUM
3€pPKaJIOM, TOHKOW JINH301

11.9

BBITIONTHATE SKCIIEPUMEHTHI 110 UCCIICIOBAHHIO (DU3WUECKUX SBIICHUH U
MPOIIECCOB C HCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUH; MPU STOM
dbopmynupoBath npobiemMy (3amady) W TUMOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh yCTAaHOBKY U3 MPEIOKEHHOTO 00OPYIOBaHMs, TIPOBOAUTH OMBIT U
(bOopMyITUPOBATh BHIBOIBI

11.10

OCYIIICCTBJ'I?ITI) npsAMbIC W KOCBCHHBIC HU3MCPCHUA (1)I/ISI/ILIGCKI/IX
BCJIMYHH, IIpU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIM  CIIOCO0 HU3MCPCHHUA U
HCIIOJB30BaTh U3BCCTHBIC METOJAbI OLICHKN HOFpeHIHOCTCI\/JI I/ISMepeHI/Iﬁ

11.11

11.12

11.13

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIWYUH C MCIOJIb30BaHUEM
NOPSIMBIX M3MEPEHUIi; MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
PE3yNbTATHI MOTYYEHHON 3aBUCUMOCTH (PHU3NYECKUX BETUYMH B BUJIE TAOIUII U
rpaduKoB, NeNaTh BBIBOJIBI 10 PE3YIbTaTaM UCCIICIOBAHHUS

Cob6mrogate mpaBuia 0Oe30macHOro TpyAa TMpU  MPOBEAEHUU
HCCIICAOBAHUM B pamKax y4e0HOTO HKCIIEPUMEHTA, yueOHO-
HCCIIEAOBATEILCKOM W MPOEKTHOM JESATEIBbHOCTH C MCIOJb30BAHUEM
U3MEPUTEIbHBIX YCTPOICTB U 1a00OpaTOPHOTO 000pyAOBaHUS

Pematp pacu€rHble 3a7auu C SIBHO 3aJlaHHOW (PU3UYECKOM MOJEIBIO,
UCTIONB3Ys (PU3WYECKUE 3aKOHBI M TPUHIUIIBI; HA OCHOBE aHAJIM3a YCIOBHS
3a/1a4yl BbIOUpaTh (HPU3MUECKYIO MOJEINb, BBIACTATh (PU3MUECKHE BEIUYUHBI U
dbopMyel, HEOOXOAUMBIE TSl €€ perIeHus, TPOBOIUTH PACUETHI U OIEHUBATH
pPEeabHOCTh MOTYYCHHOTO 3HaYeHHs (PU3NIECKON BETMUHUHBI

11.14

Pemarp  kauecTBeHHBIC  3aJauu: BBICTpAaWBaTh  JIOTHYECKH
HENPOTUBOPEUHBYIO LEMOYKY PACCYXACHUN C OMOPON HAa M3YyUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3MUecKue siBICHUS

11.15

Hcnonp3oBaTh MHpU  pelICHHMH YYEOHBIX 3aJad  COBPEMEHHBIC
UHQOPMALIMOHHBIE  TEXHOJOTMU IS TOHUCKAa,  CTPYKTYpHUpPOBAHHA,
UHTEpHpETallid W  TPEACTaBICHUS Y4eOHOH U HAy4YHO-TIONMYJISIPHOU
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11.16

11.17

uHpOpMALUK, TIOJYYCHHOH W3 pPa3lWYHBIX HCTOYHUKOB; KPUTHUECKU
aHaAJIM3UPOBATh MOJydaeMyro HH(pOpMaIuio

OOBSICHATh MPUHIMIIBI JEHCTBUS MAIIMH, OPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iauyaTb YCIOBMS MX O€30IIaCHOTO HCHOJIb30BaHUSA B
IIOBCEIHEBHOM JKHU3HU

[IpuBoAMTH TpUMEpPHI BKJIaJa POCCUHCKUX M 3apyOCKHBIX YUYEHBIX-

(GU3UKOB B pa3BUTUE HAYKH, B 00BICHEHUE MIPOIIECCOB OKPYKAIOIIEro MUpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

11.18

11.19

Hcnonb30BaTh TeOpeTHYECKUE 3HAHMS MO (PU3UKE B IOBCEIHEBHOMN
KU3HM JUIsl oOecrieueHuss Oe30macHOCTH IpH oOpaleHuu ¢ mpubopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, JUIS COXPAaHEHHS 3JI0POBbSI U COOIIOJCHUS
HOPM IKOJIOTUYECKOTO MOBEACHHSI B OKpY>KaIolIei cpeze

PaGotarhs B rpymme ¢ BBITOJHEHHEM Pa3IMYHBIX COLMAIBHBIX POJICH,
TUIAHUPOBATh PabOTy TPYMIbL, PANMOHAIBHO PACHpenessaTh O00S3aHHOCTH U
IUIAHUPOBAaTh  JIEATENBHOCTh B  HECTAHAAPTHBIX CUTYalMsIX, aJIeKBaTHO
OIICHMBATh  BKJAQJ  KaXIOr0 U3 YYaCTHUKOB TpPYIIBI B  PEIICHUE
paccMaTpuBaeMoi poOIeMbl

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pasaea

3JIEMECHTA

Koa nmposepsiemoro
IIpoBepsiemMble 3JIeMEHTbI COIEPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O ITIO3HAHN A

®uzuka — Hayka o mnpupone. HayuHnble
METOJbl IO3HAHUS OKpyKaromero wmupa. Poib
DKCIIEPUMEHTa M TEOpPUH B TMpoIlecce IMO3HAHUSA
IPUPOJIBI. DKCIIEPUMEHT B (PU3UKE

11

MopenupoBanue (GU3NYECKUX SBICHUH U
npoueccoB. Hayunsle rumnote3sl. Dusnueckue
3aKOHBI M TeopuH. ['paHUIBI TPUMEHHMOCTH
1.2 ¢usnueckux 3akoHoB. [IpuHimn coorsercTBus. Ponb
U MecTo (u3uku B (HOpPMUPOBAHMM COBPEMEHHON
HAay4HOM  KApTUHBI MHpa, B  IPAKTUYECKOH
JIESITENIBHOCTH JIFO e

MEXAHHKA
###Par#KMTHEMATUKA

Mexanuuaeckoe JIBHKCHUE.
211 OTHOCHUTEIBEHOCTD MEXAHUYECKOI0  IBIKEHUS.
Cucrema orcuéra. Tpaekropus

[Tepemerenue, CKOPOCTh (CPEeAHSSI CKOPOCTH,
2.12 MI'HOBEHHAsl CKOPOCTh) M YCKOPEHHE MaTepHUaIbHOU
TOYKH, WX IMPOCKIIMU Ha OCH CHUCTEMBl KOOpAMHAT.
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CrnoskeHue nepeMeIleHui U ClI0)KEHUE CKOPOCTEN

2.1.3

2.14

2.15

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
npsiMOJIMHeHOe NBKeHue. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOpPOCTH, YCKOpPEHUs, IyTH H
MepeEMENICHUS] MaTEPUAIbHOW TOYKH OT BPEMEHHU

CBoOoHOe majeHune. Y CKopeHue
CcBOOOIHOTO MaeHUS

KpuBonuneiinoe nBuxeHnue. PaBHoMmepHOe
JIBIDKCHUE MaTEepPUATbHOM TOYKHM MO OKPYKHOCTH.
VYrioBast cKOpocCTh, JIMHEWHAsE cKOpocTh. llepuon u
yactoTa. LleHTpocTpeMUuTeIbHOE yCKOpEeHHE

2.1.6

2.1.7

TexHuueckue  ycTpoiicTBa:  CHUJOMETD,
JIBIDKEHUE CHApSI0B, LICMHbIE U PEMEHHbIE NTepejaun

IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOILEHUS MEXY IIyTSAMHU, IPOUIEHHBIMU TEJIOM
3a  MOCJENOBaTeNIbHbIE  pPaBHbIE  IPOMEXKYTKU
BPEMEHM IIpU PaBHOYCKOPEHHOM JBW)XCHHH C
Ha4aJIbHOW CKOPOCTBIO, PaBHOM Hym0. M3ydenue
JBIKEHMS IIapUKa B BSI3KOM KMIKOCTH. M3yueHue
JIBUKEHUS TeJa, OPOIIEHHOTO TOPU30HTAIBHO

H#Part## IMHAMUKA

2.2.1

2.2.2

ITpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBbiit 3akoH HproToHa. MHEpuuanbHble CHCTEMBI
OTCYETA

Macca tena. Cuna. [lpuHiun cynepno3unuu
(970

2.2.3

Bropoii 3akoH HproTOHa a1 MaTtepuanbHOU
TOYKM B WHepuuanpHOW cucteme otcuéra (MCO).
Tperunii 3akoH Hpr0TOHA 7151 MaTEpHAIIBHBIX TOYEK

224
2.2.5

2.2.6

3akoH  BcemMupHOro  Tsarorenus. Cuia
TshkecTH. [lepBas kocmuueckas ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHHUs
CKOJIbKEHUSI U cuia TpeHus nokos. Koaddumnment

TPCHUH. Cuna CONMPOTHUBJICHUSA ITPU ABUXKXCHUU TCJIa B
KUOKOCTH HUJIN Ira3c

2.2.7

[ToctynaTtensHOE U BpaliaTeabHOE JTBUKCHHE
a0COIOTHO TBEPAOTO TeTa

2.2.8

MOMEHT CHIIBI OTHOCHUTEIHEHO OCH BpalicHH.

IIne4o cuiibl. YcnoBus paBHOBECHUS TBEPIAOTO Teila B
HNCO

2.2.9

TexHuueckue yCTpOWCTBA:  TMOJUIMITHHUKH,
ABMIKCHUC NUCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTuueckue padoThl. M3yueHue qBUKCHHUS
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Opycka MO HaKJOHHOW IUIOCKOCTH MOJ JeHCTBHEM
HECKOJbKMX cuil. MccrnenoBaHue 3aBUCUMOCTH CHJI
VIOPYTOCTH, BO3HHKAIOMIMX B  JIedopMUPyEeMOit
MNpYXUHE UM PE3UHOBOM 00pasiie, OT BEIMYMHBI HX
nepopmanuu. MccnenoBanue yCIOBHI PaBHOBECHS
TBEPJOTO TEJA, UMEIOIIET0 OCh BPALLEHUS

##HPar###3AKOHBI COXPAHEHNM A B MEXAHUKE

NMmnynsc MaTepualbHOM TOYKH, CUCTEMBI

2.3.1 MaTepHaIbHBIX TOYEK. MIMIynIbC CHIIBI U U3MEHEHUE
UMITYJIbCa TeJa
232 3akoH coxpaHeHus wumnyiasca B HCO.
PeakTuBHOE JABMKEHUE
2.3.3 PaGora cuibl
234 MOILIHOCTE CHIBI
235 Kunernueckass  sHepruss  MarepHalbHOI
TO4KHU. TeopeMa 0 KHHETUYECKON YHEPTUU
[TorenunaneHas osHeprus. lloreHumanbHas
236 SHEpPrusi ympyro JnehopMHpPOBAaHHOW TMPYKUHBIL.
[TorennmansHast SHEPTHS Tela BOJIM3HM MOBEPXHOCTH
3emun
[ToreHnansHble W HENOTEHIIMAJIBHBIE CHIIBL.
237 CBs3b  paboThI HEMIOTEHUMANBHBIX  CHIL  C
M3MEHEHHEM MEXaHWYECKOW SHEPTHH CHCTEMBI TEll.
3aKOH COXpaHEeHUs1 MEXaHUUECKOW IHEPTUU
2.3.8 Yrupyrue u Heynpyrue CTOJIKHOBEHHUS
239 "TCXHI/I‘ICCKI/IC YCTpoﬁUCTBaZ JIBIDKEHUE PAKET,
BOJIOMET, KOTIEP, IPY>KUHHBIN MHCTOJIET
[IpakTuueckue pabotel. M3yueHue cBs3M
2310 CKOpOCTE€Hl  Tea  MNpUd  HEYNpyroM  yuape.

UccnenoBanue cBsi3u pabOTHl CHUIIBI C W3MEHEHUEM
MEXaHUYECKOM IHEPTUU Tena

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA
#H#Par###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OCHOBHBIE  TIOJIO)KEHHSI  MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. bpOyHOBCKOE NBHXKCHUE.

311 .
Huddysusa. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS
YacTHI] BEUIECTBA

Mopgenu cTpoeHuss Tra3oB, >XHAKOCTEH U

3.1.2 TBEPABIX TNl U OOBSCHEHHE CBOMCTB BEIIECTBA Ha
OCHOBE 3THX MOJIEIIEH

313 Macca wmomnekyn. KonuuecTBo BeliecTsa.
[TocrosinHast ABoraapo

314 TenmoBoe paBHOBecue. TemmepaTypa u €€
usmepenue. [llkana remneparyp Llenbcus

3.15 Monens  upeanmsHOro rasa. OcCHOBHOe
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3.1.6

YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU
UJealbHOTO raza

AbGcontoTHas  TeMmreparypa  Kak  Mepa
CpeIHEW  KMHETUYECKOM  DHEpPruM  TEILIOBOI'O
IBKeHMs dactul rasa. lllkama temmepartyp
KenbBuHa

3.1.7

Vpasuenue Kraneiipona — MeHeneena.
3akon JlampToHa

3.1.8

I'azoBBIE 3aKOHBI. Hsonpoueccer B
uealbHOM Tra3e C IOCTOSHHBIM KOJUYECTBOM
BEILIECTBA: M30TEpMa, H30X0pa, n3o0apa

3.1.9

3.1.10

TexHudyeckue  yCTpOMCTBA:  TEPMOMETD,
OapomeTp

[IpakTnyeckue paboTel. M3mepeHHe Macchbl
BO3/lyXa B KJIaccHOW KomHare. MccnenoBanue
3aBUCUMOCTH MEXIYy IapaMeTpaMu COCTOSIHUS
pa3spexKEHHOro rasa

OCHOBbI TEPMOJIMHAMUMKN

321

TepmoanHamuueckass cucrteMa. BHyTpeHHsA
SHEPrus TEPMOJUHAMUYECKON CHUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

3.2.2

KonuyectBo Temnotel u paboTta. BHyTpeHHss
SHEPIUs OJJHOATOMHOI'O UJEaIbHOIO rasa

3.2.3

3.2.4

Buapl Temonepenaun: TEIIONPOBOIHOCTD,
KOHBEKLHUsA, HU3IydeHue. TemnoémMKkocTy  Tena.
VYnaenpHast  TemnoéMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI PHU TEIJIONepeade

[IepBrIit 3aKOH TEPMOAUHAMUKHU.
[IpumeHeHne mnepBOro 3aKkoHa TEPMOAMHAMHUKHA K
M30IpoLIeCcCaM. I'paduueckas WHTEpIpeTaLus
paboTHI Ta3a

3.25

TenmoBbie MamuHbl. [IpuHIMIB JEHCTBUA
TerioBbIX MamuH. [IpeoOpazoBaHus SHepruu B
TeIIoBbIX MammHax. KoadduimeHt monae3Horo
neiictBus (nanee — KI1J]) termmoBoit mamuuel. [{ukn
Kapno u ero KIIJI

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpaTumocTs mporieccoB B mpupoje. TerioBbie
JIBUTATEIH. DKosorn4yeckue poOIeMBbI
TEIIOPHEPTETUKU

3.2.7

TexHnuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHEIO CropaHusi, OBITOBOM XOJIOIWJIBHUK,
KOHIUIIOHED

3.2.8

[IpakTnueckue paboTHI. N3mepenne
YAEIBHOM TEIUIOEMKOCTH

###Par##AT'PEI’ATHBIE COCTOSAHIMA BEILIECBA. ®A30BBIE
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I[MEPEXO/IbI
[TapooGpazoBanue u KOH/ICHCAIIHS.
331 Ucnapenne w  kumeHwe. YjAelbHas  TeIJIoTa
napooOpazoBaHus.  3aBHCUMOCTh  TEMIIEPATYPHI
KUIICHUS OT JaBJICHUS
33.2 AOcConIoTHAST ¥ OTHOCHUTENbHAS BIAXKHOCTH
o BO3Ayxa. HachlleHHbIi nmap
Teépmoe  Teno.  Kpucraumueckue U
333 amopQHBbIC Tena. AHu30TpOnuUs CBOWCTB
e kpuctamioB. JKunkue kpucrtaiisl. COBpeMEHHbIE
MaTepHabl
334 [InaBnenune u Kpucraum3auus. Y AelbHas
TeruioTa miasneHus. Cyonumanus
3.3.5 YpaBHEHHE TEIIOBOTO OaslaHca
TexHuuyeckue yCTpOMCTBA: TUTPOMETP H
336 MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTMH TOJTYYCHUS
COBPEMEHHBIX  MaTepuajoB, B TOM  YHUCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTnueckue paboThLI. Nsmepenue
BJIQKHOCTH BO3/1yXa
OJIEKTPOAMMHAMUKA
##HPar### O JIEKTPOCTATUKA
411 DneKkTpu3anusi Tel. JIEKTPUUECKU  3apsl.
JIBa BH1a 37IEKTPUUECKUX 3aps0B
419 [IpoBoaHMKH, TUDIIEKTPUKU u
MTOJTYITPOBOTHUKHU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 Bsaumoneiictsue 3apsnoB. 3akoH Kynona
Onektpuueckoe  none.  Hanpsoxk€HHOCTB
4.1.5 AJEKTPUYECKOro mnoJid. [IpuHuun cyneprno3uium.
JIuHnu HanpsSKEHHOCTH SIEKTPUUYECKOTO OIS
416 PaGora cua SIEKTPOCTATHUECKOTO  MOJIS.
ITorennuain. PasHocTh TOTEHIINAIOB
[IpoBOMHHUKN W NUATEKTPUKH B MOCTOSTHHOM
4.1.7 ANEKTPUIECKOM noie. Husnexrpuueckas
MTPOHUIIAEMOCTD
DIIEKTPOEMKOCTb. Kongencarop.
4.1.8 ONEeKTPOEMKOCTh TIOCKOTO KOHJEHCATOpa. DHEPIHUs
3apsKEHHOT0 KOH/IEHCaTopa
TexHuueckue yCTpPOMCTBA:  DJIEKTPOCKOIL,
41.9 AIEKTPOMETP, ANEKTPOCTaTUUECKAs 3alluTa,
3a3eMIIEHHE  DIJIGKTPONPUOOPOB,  KOHJEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTnueckue paboTHI. N3mepenne

3HCKTp0éMKOCTI/I KOHACHCATOpa
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HHHPar##H#IIOCTOSIHHBINA DJIEKTPUYECKUN TOK. TOKU B

421

4.2.2

PA3JIMYHbIX CPEJAX

VYcnoBuss  CymecTBOBaHUS  MOCTOSIHHOTO
ANEKTpUUECKOro Toka. Mcrounuku toka. Cuiia Toka.
ITocTOsHHEIN TOK

Hanpspokenue. 3akon Oma 17151 yyacTka Lenu

4.2.3

4.2.4

DJIEKTPUYECKOE COMPOTHUBJICHUE. Y ICIbHOE
COIIPOTHUBJICHUE BEIIECTBA

HOCHG,Z[OB&TCHLHOG, mapajujicibHOC,
CMCHIAHHOC COCAMHCHUC MTPOBOAHHUKOB

4.2.5
4.2.6

4.2.7

PaGora  snekTpuyeckoro - TOka.  3aKOH
Jxoyia — Jlenna

MoIIHOCTb 3IEKTPUYECKOTO TOKA

anekTpoaBkymas cuna (maitee — DJC) u
BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA. 3aKOH
Owma 175 oNTHOM (3aMKHYTOM ) SJIEKTPUUECKOM 1IeTIH.
Kopotkoe 3ambikanue

4.2.8

4.2.9

OJNEeKTpOHHAs  MPOBOJAUMOCTb  TBEPIBIX
METaJIJIOB. 3aBUCUMOCTbh CONPOTHUBIICHHUS METAJUIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTh

OnekTpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

4211

[TomynpoBoAHUKH. CoOcTBeHHast u
OpUMecHass  MPOBOJMMOCTb  MOJYHPOBOJHHKOB.
CpoiictBa p-n mnepexoaa. IlomynmpoBoAHHKOBBIE
npubopsI

ONeKTpUYecKUif  TOK B DJIEKTPOJIUTAX.
DNeKTpOIUTHYECKAs JUCCOLUAIUS. DIEKTPOIIN3

4.2.12

4.2.13

DIIEKTPUUYECKU I TOK B raszax.
CamocTosTeNbHBIM U HECAMOCTOSITENBHBIN pa3psi.
PaznuuyHple THUOBI  CaMOCTOSITEILHOTO — pa3psna.
Momnuus. I1na3zma

TexHudyeckue  yCTpOWCTBa:  amMIepMeTp,
BOJIBTMETD, peocrar, VCTOYHUKU TOKa,
AJIEKTPOHArPEBATEbHBIE puoOOopHI,
AIIEKTPOOCBETUTENbHBIE  MPHOOPBI,  TEPMOMETP
COMPOTUBIICHUS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI U
¢doTope3ucTopsl,  MOJYHNPOBOJHUKOBBIN  AMOJ,
rajibBaHHKa

4.2.14

[IpakTrueckue paboTHI. Nzyuenue
CMEUIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTPEHHETO COTPOTHBIICHUSI. Habmonenue
AIIEKTPOJIHU3A

11 KUIIACC




Kon
pa3aeia

4

Koanposepsiemoro
3JIeMEeHTa

##HPar#HHH#MATHUTHOE
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HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OJIEKTPOAMHAMUKA

[TOJIE. DJIEKTPOMAT'HUTHA A UHAYKLIMA

43.1

4.3.2

4.3.3

4.3.4

4.3.5

4.3.6
4.3.7

4.3.8

IlocTrositHHBIE MarHuThLl. B3aumoaencTBue
IOCTOSIHHBIX MAarHUTOB

MaruauTtHoe mosie. BekTop MarHUTHOM
uHaykiuu. [lpuHnun cynepnosuuuu. JluHun
MAarHUTHOH UHIYKIUU. KapTtuna JIMHUA
MarHuTHOM  MHAYKIUH  TIOJs  TMOCTOSTHHBIX
MarHHuTOB

MarauTHOe ToJIe MPOBOAHUKA C TOKOM.
Kaptuna nuHME 10OJg  JUIMHHOTO — IPSIMOIO
MPOBOJHUKA U  3aMKHYTOI'O KOJBIIEBOI'O
IIPOBOJHMKA, KAaTylIKu ¢ ToKoM. OmnbIT Dpcrena.
B3aumoaeiicTBre NpOBOAHUKOB C TOKOM

Cuna Amnepa, €€ MOyJIb U HaIlpaBJICHUE

Cuna  JlopeHma, €€ Moaynb U
HamnpasyieHue. [[BIKeHue 3apsHKeHHOM YacTHUIIbI B
OJIHOPOJAHOM MarHuTHOM mosie. Pabora cuibl
Jlopenua

SIBneHue HIEeKTPOMAarHUTHON UHAYKIIUU

IToTok BeKTOpa MarHUTHOW UHIYKLIUU

O/C VHJIYKLHH. 3aKkoH
AJIIEKTPOMArHUTHOM MHAYKIMU Papanes

4.3.9

BuxpeBoe nanexkrtpuueckoe mnone. I/C
UHAYKIMM B TPOBOJHMKE,  JBIDKYILEMCS
MOCTYIATCJIbHO B OJTHOPOAHOM MArHUTHOM I10JIC

4.3.10

[IpaBuiio Jlenna

4311

NHAYKTUBHOCTS. SIBnenue
camonHaykuuu. IJ1C caMOMHIyKIIMKT

4.3.12
4.3.13

4.3.14

DHeprusi MarHUTHOTO TIOJS KATYIIKUA C
TOKOM

DNEKTPOMArHUTHOE T0JIe

TexHuueckne yCTpPONCTBA: IOCTOSHHbBIE
MarHuThl, OJEKTPOMArHHUTHI, DJIEKTPOJBUTATEIb,
YCKOPHUTETHN 3JIEMEHTAPHBIX YACTHII,
WHAYKITMOHHAS T1€Yh

4.3.15

[IpakTrueckue paboTHL. Nzyuenue
MAardmTHOTI O I10JIs1 KaTyIJ_IKI/I C TOKOM.
Uccnenosanue OeWCTBUS MOCTOSHHOIO MarHuTta
Ha paMKy cC TOKOM. MccnenoBaHue sBiIeHUs
AIIEKTPOMArHUTHON UHIYKITUU
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KOJIEBAHUMA 1 BOJIHBI

#HPartHHH#MEX AHUYECKHUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

Konebarenprast cucrema. (CBOOOTHBIC
5.1.1 KoseOaHusl. l'apmonunueckue KoseOaHusl.
[lepuon, yactoTa, aMrIuTyaa U asza KoiedaHuit

[IpyxuHHBI MasTHUK. MaTeMaTU4eCKUA
MasITHUK

5.1.2

YpaBHEHHE TapMOHUYECKUX KOJICOAHHIA.
5.1.3 Kunemaruueckoe ¥ [IHHAMHAYECKOE OIMCAHUE
KOJIE0ATEIBHOTO ABIKEHUS

[IpeBpamenue SHEPIUU pu
rapMOHUYECKUX KosiebaHusax. CBA3b aMIUTUTYAbI
KOJIeOaHU MCXOIHON BEIIMYMHBI C aMIUTUTYIaMU
KoJIeOaHUH €€ CKOPOCTU M YCKOPEHUs

5.1.4

Konebarenbubiit  xkoHTyp. CBOOOIHBIE
DIIEKTPOMArHUTHBIE KOJEOaHHS B UACATHHOM
5.15 Koje0aTeIbHOM  KOHType. AHAIOTUS MEXIy
MEXaHUYECKUMHU U AIIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona

3akoH COXPAHCHUS SHEPIruu B HACAJIIbLHOM

5.16
K0J1e0aTeIbHOM KOHTYpE

BoeinyxneHnsie MEXAHUYECKUE
5.1.7 koneOanus. Pe3onanc. Pe3oHaHcHas KpuBas.
BbIHYX/I€HHbIE 3JI€KTPOMAarHUTHbIE KOJIEOaHUsI.

Ilepemennbii  Tok. CuHycOMIaIbHBIN
IIEPEMEHHBIN TOK.

5.1.8

MontHocTb [IEPEMEHHOTO TOKa.
5.1.9 AMIUIUTYAHOE W JIEUCTBYIOIIEE 3HAUEHUE CHUIIbI
TOKA ¥ HAMPSDHKCHUS

Tpanrcdopmarop. [IpousBoacTso,
nepenaya W NOTpeOIeHHe  DIEKTPUYECKON
DHEPIUu. DKOJIOTHYECKHUE pUCKHU npu
MIPOU3BOJCTBE AJIEKTPUYECKON SHEPIUH.
Kynbrypa wCnonb30BaHUS 3JIEKTPOIHEPTUU B
MOBCEIHEBHOW KU3HU

5.1.10

TexHuueckue ycTpoicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepeaad

5.1.11

[Ipaktuyeckue pabotel. MccnenoBanue
3aBHCHMOCTH Tepuo/ia MalbIX KoJeOaHul rpysa
Ha HWUTH OT JUIMHBl HUTM M MAacChl Ipy3a.
HccnenoBanne NEPEMEHHOIO TOKa B LENH W3
IIOCJIEIOBATEIIbHO COEOUHEHHBIX KOHIEHCATOopa,
KaTyIIKH U PE3UCTOpa

5.1.12

#HHParHMEXAHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

Mexanndeckue BOJIHBI, yCl10BUsA

521
pacnpocTpaHEHUs. [Tepuon. CkopocTb
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5.2.2

pacrpocTpaHeHHs U JUIMHA BOJIHBL. [lonepeunsie
Y NIPOJOJIBHBIE BOJIHBI

#H##Par#### Nutepdepenmus u nudpaxius
MEXaHHUYECKUX BOJTH

5.2.3

3Byk. CKOpOCTh 3ByKa. | pOMKOCTh 3ByKa.
Bricora Tona. TemOp 3ByKa

5.2.4

525

ONEKTPOMarHUTHBIE  BOJIHBL. Y CIIOBUS
U3JIY4YEHUsl JIEKTPOMArHUTHBIX BOJH. B3anMHuas
opueHTanuss BektopoB E, B umw v B
3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

CBoiicTBa  DIIEKTPOMATrHUTHBIX  BOJIIH:
OTpaXkeHHUE, MIPEIOMIIEHUE, MoJIsIpU3aIus,
nudpaxus, uHTepdepeHIus. CkopocTb
AJIEKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMArHUTHBIX BOJIH.
IIpumeHeHHEe  PJIEKTPOMAarHUTHBIX  BOJH B
TEXHHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I PaaruoCBA3U U TCICBUACHUA.
Pannonokanus. DneKTpOMarHuTHOE 3arpsi3HEHUE
OKPYXAaIOIEH Cpebl

5.2.8

TexHu4eckue yCTpOMCTBA: MY3bIKAJIbHBIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas IJUAarHOCTHKA B
TEXHUKE W MEIMLMHE, pajgap, paiuoONpUEMHIUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neup

##HPartH#H#OII TUKA

531

5.3.2

[IpsAMonnHEHOE pacIpOCTPaHEHUE CBETA
B oHOpoaHOM cpene. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
cBeta. [locTpoenre n300pakeHHH B TUTIOCKOM 3epKajie

5.3.3

5.34

535

5.3.6

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS
cBeTa. AGCONIOTHBIN MMOKa3aTeb MPETOMICHHUS

Iomuoe BHYTPEHHEE OTpaXKEHHE.
[IpenenbHblli  Yrol  IMOJHOTO  BHYTPEHHETO
OTPaKEHUs

Mucnepcuss  cBera. CHOXHBIA  COCTaB
oenoro ceera. L{Ber

CoOuparonue MW pacceuBarOLINe JHH3BI.
Tonkas numH3a. @POKyCHOE paccTosiHuEe U
OnTHYECKas cwia TOHKOM JuH3bL. [loctpoenne
M300paXCHU B COOMPAIONTUX U PACCEHBAOIINX
nuH3ax. PopMmyrna TOHKOM JIMH3BL. YBEIUYCHMUE,
aBaeMoe JIMH30U

5.3.7

[Ipenensr MPUMEHUMOCTH
r€OMETPUYECKOM ONITUKHU

5.3.8

Wntepdepennuss  cBera. KorepeHTHbIE
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WUCTOYHUKHU. Y CIIOBHsI HAOIIOIEHUS MAKCUMYMOB
U MHUHHUMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE
OT IBYX CMH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB

Hudpakmuss  cera.  [udpaximonHas
pemérka. YciaoBHe  HaONIOJCHHS  TJIaBHBIX

5.3.9 MaKCUMYyMOB npu nageHuu
MOHOXPOMAaTHYECKOI'0 CBeTa Ha JU(PPAKITUOHHYIO
pemeTKy

5.3.10 [Tonspu3anus ceeta

TexHuueckue ycTpoHCTBa: OYKH, JIyIa,
¢doroanmapar, MIPOEKLIMOHHBIN anmnapar,

5311 MHUKPOCKOII, TEJIECKON, BOJIOKOHHAs ONTHKA,
Tu(dpaKIMOHHAS PEIIETKA, IO PO,

[Ipaktuueckue  pabotel.  M3mepenue

5312 nokaszarenasi  MpeOMJICHHUS. HccnenoBanue

CBOWCTB M300pakeHWi B JmH3aX. HabOmonenue
JIMCIIEPCHH CBETa

RJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHuLIbl TPUMEHUMOCTH KJIACCUYECKOMH
MEXaHUKH. [Toctynartsr TEOpuun
6.1 OTHOCUTEJIBHOCTH:  MHBAPUAHTHOCTb  MOJIYJIS
CKOPOCTM  CB€Ta B  BaKkyyMe, NpPUHLHI
OTHOCHUTEJIBHOCTH DWHILTEHA
6.2 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
' 3aMmeUIeHHe BpEMEHHU U COKPAILEHUE JITTUHBI
6.3 OHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIbI
CBs13p Macchl ¢ DHEPrHMEW U HMITYJIBCOM
6.4 CBOOOJIHOM YaCTHUIIbI. DHEPTHUs TTOKOSI CBOOOTHOM
JaCTHLIBI

KBAHTOBAA ®U3UKA
#i#Par###JIEMEHTHI KBAHTOBOM OIITUKU
®otonbl.  ®opmyna Ilmanka  cBsA3M
7.1.1 sHepruu (POTOHA C €ro YacToTOW. DHEprus u
UMIYNbC (OTOHA

OTKkpbITHE " HCCIIeIOBaHNE
7.1.2 doroapdexra. Onpitel A.I'. CtoneroBa. 3aKoHbBI
dboTtorddexra
YpaBHeHue OUHImTEeNHA TS
7.1.3 doroaddexra. «Kpachnas IpaHuLia»
dboTtodrddexra
7.1.4 Jasnenune ceera. OnbiTel [1.H. JIeOGenena
7.15 XHUMHUYECKOE NEUCTBUE CBETA

TexHu4eckue ycTpoicTBa: (OTOIIEMEHT,

7.1.6
dboTomaTuuk, CoHEUHas OaTapesi, CBETOAHO]]

CTPOEHHME ATOMA
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7.2.1

Mopnens atoma Tomcona. OnbITb
Pesepdopra no ucciae10BaHNIO CTPOCHUS aTOMa.
IInanerapHas Mojenp aToma

7.2.2

IToctymarer  bopa.  M3nydyenne  u
noryomeHne (GOTOHOB IpH IEpexoie aroma ¢
OJHOTO YypOBHA OJHEPrUM Ha Jpyroi. Buasl
cnexkTpoB. CHEKTp YpOBHEH »JHEPrMM aroma
BOZOPOA

7.2.3

724

BomnHoBEIe cBo¥icTBa yactuil. BoiHBI 1€
bponnsa.  KopnyckyJsIpHO-BOJIHOBOW — Ayalu3M.
Jlndpakius 2JIeKTPOHOB Ha KpUCTaLIax

CHOHTaHHOE M BBIHYXJICHHOE U3JIy4CHHE.
YCeTpoicTBO M TpUHIKIT PabOTHI J1a3epa

7.2.5

TexHuueckue yCcTpoOuCTBa: CIIEKTPaIbHbIN
aHanmu3  (CIEeKTPOCKOM), Jla3ep, KBAHTOBBIM
KOMIIBIOTED

7.2.6

7.3.1

[Tpaktiueckue pabotsl. Habmonenue
JMHEWYaToro CreKTpa

ATOMHOE A1PO

Metoasl Ha6J'IIOI[eHI/I$I H perucrpanuun
SJICMCHTAPHBIX YaCTHUI]

7.3.2

7.3.3

OTKpbITHE  PAaAMOAKTUBHOCTH.  OMNBITHI
Peseppopma  mo  ompenmeneHuio  cocTaBa
paauoakTHBHOro u3iMydeHus. CpoiicTBa anbpa-,
Oera-, raMMa-u3Iy4eHusl. Bnusaue
PaaMOaKTUBHOCTH Ha JKUBBIE OPraHU3MbI

OTkpplTHE  NpPOTOHA U HEUTpOHA.
Hyknonnass w™ogens sigpa [eiizenbepra —
WBanenko. 3apsn sapa. MaccoBoe 4HCIIO sfpa.
N3otonbl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIA OeTa-pacnan. [amma-uzinydeHue.
3aK0OH paJMOaKTUBHOTO pacraja

7.3.5

7.3.6

OHeprusi CBSI3W  HYKIIOHOB B fJIpe.
Snepuble cuibl. JlegekT Maccsl siapa

Snepusle peakuuu. JlemeHue U CUHTE3
anep

7.3.7

SAnepubiit  peaktop.  TepmosiaepHbII
cunte3. [IpoOnemMbl M TEpPCHEKTUBBI sIIEPHON
SHEPreTUKU. DKOJOTHYECKHE AaCIEKThl sIEpHON
DHEPreTUKU

7.3.8

DneMeHTapHble  4acTuilpl.  OTKpbITHE
no3utpoHa. yHamMeHTaIbHbIE B3aUMOICUCTBUS

7.3.9

TexHuueckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, snepHbBId peakTop, aTOMHast
6omba
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7.3.10

8.1

8.2

[Ipaktuyeckne pabotel. MccnenoBanue
TPEKOB YacTHIl (110 TOTOBBIM (hoToTpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro neba. Co3Besnusi, sipKue
3BE31bl, TNIAHETHI, UX BUJUMOE JBUKCHHE

Conneunas cucreMa. IlnaHeTBl 3eMHOU
rpynnbl. [1naHeThI-TUTaHTBI M WX CIIYTHUKH,
KapJIMKOBbIE IIaHeThl. Mauble Tena ColHeYHOM
CUCTEMBI

8.3
8.4

8.5

8.6

Comane, Qorochepa wu  armocdepa.
ConHeuHasi aKTHBHOCTD

Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE3/1bI, MX OCHOBHBIE XapaKTECPUCTHKH:
Macca, CBETHMOCTb, PaIUyC, TEMIIEpaTypa, HX
B3aUMOCB3b. JluarpaMmMa «CIeKTpaJIbHbINA KJIace —
CBCTUMOCTDB». 3Bé3III)I FHaBHOﬁ
IOCJIENOBATEILHOCTA. 3aBHCUMOCTL  «Macca —
CBCTUMOCTDB» JJISL 3Bé3I[ FHaBHOﬁ
[IOCJIE0OBATEILHOCTH

###HPar###BHyTpeHHee CTpoeHHe 3BE3N.
CoBpeMeHHbIE TIPEICTABICHUS O TPOMCXOXKICHUN
u sBoJirory CoHIIa U 3BE3. DTallbl )KU3HU 3BE3]]

8.7

Mneunsiii Ilyre — Hama ['amakTuxa.
CrnnpanbHas CTpYKTypa I"anakTukw,
pacnpezeneHue 3B€31, ra3za u nbuid. [lonoxenue
n nwxkenue Comnua B lamaktuke. Ilnockas u
cthepuyeckas MojacucTeMbl [ amakTuku

8.8

8.9

8.10

Tunel ramaktuk. PamguoramakTuku U
KBa3zapbl. YEpHBIE IBIPHI B IApPaX rajlaKTUK

Bcenennas. Pacmmpenue  BceneHHoM.
3akon Xab0mna. Pa3Oeranue ramaktuk. Bo3zpact u
paguyc BcenenHol, Teopus bonbiioro B3pbiBa.
Mognens «ropstueit  Bcenennoii». PenukroBoe
U3JIy4CHUE

MacmtabHast  cTpykTypa  BceneHHOM.
MeraraiakTuka. Hepeménnsie poOIeMbI
aCTPOHOMUU
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

Y4yeOHuKH:

I'.I.Mskumes, b.b.byxosnes, H.H.Cotckuii. «®u3nkay,kiraccuueckuii Kypc; 0a30BbId U
yray6nennsiit ypoBuu. 10 xnace. Ion penakuueii mpod. H.A. [TapdpentreBoii. 9-e¢ nuznanue,
crepeoturninoe. MockBa «lIpocemenue» 2022 r.

I'.I.Mskumes, b.b.byxosnes, H.H.Corckuii. «®u3nka»,Ki1acCHYecKuid Kypc; 0a30BBIi U
yray6nennslit ypoBuu. 11 knace. Ion penakuueii mpod. H.A. [TapdenTreBoii. 7-¢ nuznanue,
nepepadoranHoe. Mocksa «IIpocsemenue» 2019 r.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
CoBpeMEHHBIN YUUTEIbCKUNA OpTal

bubnuoreka marepuanos i yuureneit or OO0 «HHpoypox»
Oo6pazoBarenbHas colaibHas ceTh nsportal.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnmoreka mudpoBoro odpaszoBarenbHoro koHteHrta (LIOK) http://www.prosv.ru - caiit
uznatesnbera «lIpocBereHue»

http://school-collection.edu.ru - Enunas kosekims udpoBeix 00pa30BaTeIbHBIX PECYPCOB
http://wwweffects.ru I'azera «®usuka» U3narensckoro goma «IlepBoe CeHTIOPs»
http://lwww.phys.spbu.ru/library Mup ¢usuku: nremoHcTparyy GU3nIecKux 3KCIePUMEHTOB
http://nuclphys.sinp.msu.ru Onummuas! mo ¢pusrke Beepoccuiickas 0JMMITHA/A MIKOIEHHKOB 10
¢buznke
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