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ITosicHuTebLHAS 3aNUCKA.

Pabouas nporpamma yue6Horo npeamera «dusnkay» pazpaboTaHa Ha OCHOBE

CIICAYIOIIMX HOPMATHUBHBIX TOKYMCHTOB!

1.

®enepanpubiii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 obOpa3oBaHuu B

Poccniickon ®@enepanun»;

®denepanbHblii TOCYAapCTBEHHBIM 00pa30BATENbHBIN CTAaHAAPT CPEIHETO
oOmiero  o0pa3oBaHWs, YTBEP)KICHHBIM TpHKa3oM MUHHCTEPCTBA

oOpasoBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413;

ITocranoBnenue IJ1aBHOrO TrOCYIapCTBEHHOIO CaHUTApHOIO Bpaya
Poccuiickoit ®enepauun ot 28 sHBapa 2021 r. Ne 2 «O0 yTBepxJeHUU
caHutapubix npaBwi U HopMm CaunlluH 1.2.3685-21 «l'uruenunueckue
HOpPMAaTUBBl W TpeOOBaHUS K oOOecrmeueHnuto 0e30MacHOCTH | (WIIN)

0e3BpeTHOCTH ISl YeTIoBeKa (DAKTOPOB Cpebl OOUTAHUS;

[IIxOJIIBHBIA YPOBEHB

3.

YcTaB MyHUITUTIATTBHOTO OFOKETHOTO 00111e00pa30BaTeIbHOTO
yupexaeHus ropojga HoBocubupcka «Beuepnsisi (cmennas) mkosna Ne 1";

Jlokanenbie akTel MBOY B(C)II Ne 1

«Pabouas nporpamma Bocriutanusi» MbOY B(C)II Nel

[Iporpamma chopmupoBana Ha ocHOBe «Paboueil mporpaMMbl BOCIIUTAHUS»

MBOY B(C)IL Nel. Yepes ucnosib30BaHHE NpOrpaMMbl BOCIIUTAHUS TPOUCXOIUT

dbopmupoBaHre y 00yJarOMMUXCS POCCUMCKUX JyXOBHBIX, HDABCTBECHHBIX H

COLMAIIBHO- KYJIbTYPHBIX IEHHOCTEN

OO0mas xapakrepucTikKa y4eOHOro npeamera « @usnka»



®du3nka Kak Hayka o Harbosee o0IIUX 3aKOHAX MPUPOIbI, BBICTYIAs B KAUECTBE
y4e0HOTO TIPEeIMETa B MIKOJIE, BHOCHUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00
okpyxatoiieM Mupe. [1IkonpHbIN Kype GU3UKH — CHCTEMOOOPa3yIOMIMi st
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB, MOCKOIBKY (U3UUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJIICHUHN, N3y4aeMbIX XUMHUEH, ONOJIOTHEH,
dbusnueckon reorpadueit u actpoHomueit. Mcronp3oBaHue U aKTUBHOE
npuMeHeHne GU3NIECKUX 3HAHUN OTpeeNsieT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUH B cpepe SHEpreTUKH, TPaHCIIOPTa, OCBOCHHUS
KOCMOCQ, MOJIy4Y€HUSI HOBBIX MAaTEPUAIIOB C 3aJaHHBIMU CBOMCTBAMHU U JIP.
N3yuenne pu3nku BHOCUT OCHOBHOM BKJIaa B ((OPMUPOBAHUE €CTECTBEHHO-
HAyYHOU KapTUHBI MHUpA ydanuxcs, B GOpMUPOBAHUE YMEHUI PUMEHSTh
HAyYHBIN METO/T TO3HAHUS TP BHITIOJTHEHUN UMW YIEOHBIX UCCIICTOBAHUM.
B ocHOBY kypca (hu3uKu CpeaHEe MIKOJIBI MOJIO0XKEH PsIT UJIeH, KOTOPhIE MOYKHO
paccmMaTpuBaTh KaK IMIPUHLIMIIBI €0 HOCTPOCHUSL.

e lnes nenocTHOCTU. B COOTBETCTBHUM C HEW KYpPC SIBJISIETCA JIOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUall U3 BCeX pa3/ieinoB HU3UKH,
BKJIFOYAET KaK BOIMPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.

o Unes rerepanuzanuu. B cooTBeTCTBHM ¢ HEl MaTepual Kypca GU3HKA
00BbeMHEH BOKPYT (HU3MUECKUX Teopuil. BeaynMm B Kypce siBisieTcs
dbopMupoOBaHUE IPEICTABICHUA O CTPYKTYPHBIX YPOBHSX MaTEpUH,
BEIIECTBE U MOJIE.

e . Unesa rymanuzanuu. E€ peann3zanus npeanosiaraet UCrojab30BaHUE
TYMaHUTApPHOTO MOTEHIIMANIa PU3NUECKON HAYKU, OCMBICIICHUE CBSI3U
pa3BUTH GUHKYU C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKHMHU,
HPABCTBEHHBIMU M DKOJIOTHUYECKUMU TIPOOIEMaMH.

e Unes npuknagHoi HanpaBiaeHHOCTH. Kypc dbu3uku npeamnonaraer
3HAKOMCTBO C IIIMPOKHUM KPYIOM TEXHUUYECKHUX U TEXHOJIOTHUUYECKUX
IIPUII0KEHUN U3YYECHHBIX TEOPUM U 3aKOHOB.

e llnes skonoru3amuun peain3ycTCsa NOCPCACTBOM BBCACHUS 3JICMCHTOB
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coJiep KaHMsl, MOCBSIIEHHBIX YKOJIOTMUYECKUM MPOo0IeMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbI C PA3BUTUEM TEXHUKU U TEXHOJIOTHM, a TAKXKe
00CyXKeHus poOIeM paliOHATBLHOTO MIPUPOIONIOIb30BaAHUS U
IKOJIOTUYECKON O€30MacCHOCTH.
CrepKHEBBIMH 3JIEMEHTaMU Kypca (GU3UKH CPETHEH MIKOJIBI SIBIISIOTCS
buznueckue Teopuu (popMupoBaHUE MPEICTABICHUN O CTPYKTYPE MOCTPOCHUS
buznueckoi Teopun, poiu GyHIaMEHTAIbHBIX 3aKOHOB U IPUHITUIIOB B
COBPEMEHHBIX MPEJICTABIICHUAX O MPUPOJIE, TPAHULIAX TPUMEHUMOCTH TEOPHM, s
OINKMCAHMS €CTECTBEHHO-HAYUYHBIX SIBICHUH U MPOLIECCOB).
CHcTeMHO-AEeATENIbHOCTHBIN NOAX0/1 B Kypce (GM3HKHU Peau3yeTcs MPEexae BCEro
3a CUET OpraHu3aIyi YKCIEPUMEHTATBLHON AEATEILHOCTH 00yJarommxcs. Jis
0a30BOr0 ypoBHS Kypca (U3HKU — ITO UCIIOIH30BAHUE CUCTEMBI ()POHTAILHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB M TaOOPAaTOPHBIX paboT, KOTOPHIE B
nporpamme o0beIMHEHbI B OOLIUI CIIMCOK YUEHUYECKUX MPAKTUUYECKUX PaloT.
Brigenenne B ykazaHHOM TiepeuHe J1a00paTOPHBIX paboT, TPOBOAMMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKAMH 00pa30oBaTEIbHOr0 Mpolecca
UCXOJIs1 U3 0OCOOCHHOCTEHN TeMaTUUECKOT0 TNIAHUPOBAHUS U OCHAIIICHHS KaOuHeTa
¢uzuku. [Ipu s3TOM obGecriedynBaeTcsi OBIaICHUE 00YUYaIOIUMUCA YMEHUSAMHU
IPOBOJUTH KOCBEHHbIE U3MEPEHUS, UCCIIETOBAHNS 3aBUCUMOCTEN (DU3UUECKUX
BEJIMYMH U IOCTAHOBKY OIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.
bosbi1oe BHUMaHKE yIENISIETCs PELICHUIO PACYETHBIX U KaYeCTBEHHBIX 3anay. [lpu
ATOM JIJISl PACUETHBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3a/1a4M C SIBHO 33JJaHHOM
$u3nyeckoil MOIEIbIO, TO3BOJISIONINE MPUMEHSITh NU3YUEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jielia Kypca, Tak U UHTErpUpys 3HAHUS U3
pa3HbIX pa3nenoB. s KaueCTBEHHBIX 3aj1ad IPUOPUTETOM SIBJISIIOTCS 3a/IaHUS Ha
00BSICHEHHE MPOTEKaHUs (PU3UYECKUX SIBJICHUI U MPOIIECCOB B OKPYXKaIOIIen
KU3HU, TpeOyrolue BbIoopa GU3HMUeCKOM MOAEIH JIsl CUTYalluH MPAKTUKO-

OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedboBanusmu ®I'OC COO k maTepuanbHO- TEXHHUYECKOMY
o0ecrieyeHuto y4yeObHOro mpoiecca 0a30Bblil ypoBeHb Kypca (pU3uKHU B cpenHein
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IIKOJIC JO/DKCH M3y4daThCsS B YCIOBUAX MPEIMETHOTO KaOWHEeTa (U3WKU W B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa TMPEAMETOB €CTECTBEHHO-HAYYHOTO
nmukia. B kabwHeTe (M3WMKM JODKHO OBITh HeoOXoaumoe m1abopaTopHOe
00opya0BaHUE SIS BBITIOJTHEHUST YKa3aHHBIX B MIPOrpaMMe YUYEeHUYECKUX
MPAKTUYECKUX PadOT U JIEMOHCTPAITMOHHOE 000pYy/IOBaHUE.
JleMoHCTpaltmoHHOE 000py/1oBaHUEe (OPMHUPYETCSI B COOTBETCTBHUHU C
MPUHIUIIOM  MHHUMAJIBHOH  JIOCTATOYHOCTH W  OOCCHCYHBACT
MMOCTAHOBKY IIEPEYUCICHHBIX B IPOTpaMMe KITFOYEBBIX JEMOHCTPAITHM
JIJIsI UCCIICAOBAHUS N3yYaeMbIX SIBJICHUU U MPOIECCOB, SMITUPUICCKHUX
1 GyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYCCKUX MPUMCHCHHM.
JlabopaTtopHoe oOopynoBaHuEe JUIS YUYCHHUYECKHUX NPAKTHICCKUX
pabor d¢opMHpyeTCs B BHJAEC TEeMATHYECKHUX KOMIUICKTOB M
o0ecrneunBaeTcsl B pacu€re OJITHOr0 KOMILUIEKTa Ha ABYX OO0YyYarOIInXCs.
TemMaTnyeckre KOMIUICKTHI JabopaTOpHOro OOOpYyHOBaHUS JTOJKHBI
OBITh MOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BAaHUU AHAJIOTOBBIX H
muppoBbIX MTPUOOPOB, a TaKKE KOMITBIOTECPHBIX H3MEPHUTECIBHBIX

CHCTEM B BHUJE IUPPOBBIX JITaOOpaTOPHUIA.

EJIM U3YUEHUA YUEBHOT O ITPEAMETA «®PU3UKA»

OCHOBHBIMHU LEJISIMHM H3y4Y€HHUs] (PU3UKU B OOIIEM OOpa3oBaHUU

SIBJISTFOTCS:

— (popMupoBaHHUE UMHTEpeca M CTPEMJICHUS OOydYaroluxcs K
HAay4YHOMY U3YUYE€HUIO MPUPOJbI, PAa3BUTHE UX UHTEIJIJIEKTYaJIbHBIX
U TBOPUYECKUX CITOCOOHOCTEH;

— pa3BUTHE TIPEACTABJIEHUH O HAy4YHOM METOJIC€ IIO3HAHUS WU
(popMupoBaHHE HCCIENOBATEIBCKOIO OTHOULIEHHUS K OKPYXXAFOLIUM
SIBJICHUSIM;

— (popmMupoBaHHE HAy4YHOIO MHPOBO33PEHUsI KaK pe3yJbTara
U3YyYEHHUsI OCHOB CTPOCHHsI MaTtepuud ©u (yHIaMEHTAIbHBIX

3aKOHOB (DU3UKU;



— (popMHupOBaHHE YMEHHUU OOBSACHSITH SIBJICHUSI C HMCIIOJb30BaHUEM
(pm3nyecKkUx 3HaAaHUU U HAYYHBIX JOKAa3aTEJIbCTB;

— ¢opMupoBaHUE TIpeACTaBJICHUH O posu (GPUUKH JIs1 Pa3BUTHUS
JIPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHue 3TUX 1ieJed O0O0EeCleYyUBaeTCs PEIICHUEM CIEAYIOIINX
3ajlady B TIpollecce€ U3y4YeHHUsI Kypca (PU3UKU Ha YPOBHE CPEIHETO
o011ero oopazoBaHus:

— MPUOOPETEHHUE CUCTEMbl 3HAHUU 00 o0mux GU3UIESCKUX
3aKOHOMEPHOCTAX, 3aKOHaX, TEOPHUSIX, BKJIIOUass MEXaHUKY,
MOJICKYJISIPHYIO (PU3HUKY, DJICKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U
JI€MEHTHI acTPO(PU3UKH;

(opmupoBanre yMEHUN TPUMEHSTh TEOPETUUYESCKUE 3HAHUS IS

00BbsicHEeHUsT GU3UIECKUX SIBJICHUU B MPUPOJIE U JIJISI IPUHSATUS

HNPAKTHUICCKHUX peIlIeHI/Iﬁ B HOBCGHHGBHOﬁ KHU3HHU

— OCBOCHHME CHOCOOOB PEIICHUSI Pa3jIHUYHBIX 3aj7lad C sIBHO 3aJITaHHOU
(puznueckot MoJIeIbIO, 3a/1a4, MOJIPA3YMEBAIOIIUX CAMOCTOSITEIBHOE
cozaanue GU3NUIECKON MOJEIH, aJICKBATHOW YCIIOBUSIM 3aa4H;

— NOHHUMaHUWe (PU3UYECKHUX OCHOB W HOPHUHIMUIIOB OEUCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJOTHYECKHX MPOILECCOB, HX
BJIMUSIHUS HA OKPYKAIOIIYIO CPEY;

— OBJIQJICHUE METOJIaMHd CaMOCTOSITEJIbHOTO  IUJIAHUPOBAHUS U
npoBeJieHUsT PU3NIECKUX IKCIIEPUMEHTOB, aHaJIM3a UHTEPIIPETaAlluU
nuH@opmaluu, ONpeeiICHUs JIOCTOBEPHOCTH HOJYYEHHOT'O
pe3yabrara;

— CO3JaHHWE€  yCJIOBHUM  JJIsI  pa3BUTUA  yYMEHUH  MOPOEKTHO-

HUCCIEI0BATEIIbCKOM, TBOPYECKON AEATEIBHOCTH.

MECTO YYEBHOI'O ITIPEIMETA «PN3UKA» B YHEBHOM IIJTAHE

B coorBerctBUM ¢ ®I'OC COO dusuka sBIsieTcsi 00s3aTEIbHBIM



OpeaAMEeTOM Ha YpPOBHE cpeaHero oobmiero ooOpazoBanHus. JlanHas
nmporpaMmMa TpeaycMaTrpuBacT udydeHne pu3uku Ha 6a30BOM yYPOBHE B

o0BbEmMe 69 u 3a nBa roga ooyueHwus 1o 1 4 B Hegenro B 10 u 11 knaccax.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O
HNPEIMETA «®PU3UKA» HA YPOBHE CPEJHEI'O OBILIEI'O

OBPA3OBAHMUS (BA3OBBI YPOBEHD)

OcBoenue yueOHoro npeamera «dusumkay Ha ypoOBHE CPEHETO OOIIETro
oOpa3oBaHus (0a30BBI YPOBEHB) JIOJDKHO 00ECIIEUNBATH JOCTIKCHHUE CIICTYIOIINX
JUIHOCTHBIX, METAMPEIMETHBIX 1 IMTPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTAaTOB.
JINYHOCTHBIE PE3YJIbTATHBI

I'paxxnanckoe Bocriutanue: CHOPMUPOBAHHOCTD TPAXKIAHCKOMN MO3UITUN
o0yyJarolerocsi Kak akTHBHOT'O M OTBETCTBEHHOT'O WIEHA POCCUMCKOT0 OOIIECTBA;
MPUHSATHE TPATUIIMOHHBIX OOIIEYETOBEYECKUX I'YMAHUCTUUECKUX U
JEMOKPATUUECKUX IIEHHOCTEH;

* TOTOBHOCTbH BECTH COBMECTHYIO JI€SITEIbHOCTh B HHTEPECAX IPAKIAHCKOTO
00111eCTBa, y4aCTBOBATh B CAMOYITPABJICHUH B IIIKOJIE | JIETCKO-
IOHOIIIECKUX OpraHU3aIusiX;

* YMEHHE B3aUMOJICHCTBOBATH C COIIMATIBLHBIMU HHCTUTYTaMH B COOTBETCTBUU
¢ uX QYHKIHUSIMHU U Ha3HAYCHUEM;

* TOTOBHOCTbH K TYMaHUTAPHOU M BOJOHTEPCKOM AEATEIHLHOCTH.
IIaTpuoTHyecKoe BOCIUTAHUE:

*  c(OpMHUPOBAHHOCTH POCCUNCKON IpakIaHCKON UJIEHTUYHOCTH,
NaTpUOTU3MA;

* [IEHHOCTHOE OTHOLIEHUE K TOCYJAaPCTBEHHBIM CUMBOJIAM; TOCTUKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3MKU U TEXHUKE.
JlyXOBHO-HpPABCTBEHHOE BOCIHUTAHUE:

* c(opMupOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

* cocoOHOCTH OLICHHUBATh CUTYyallMIO U IIPUHUMATL OCO3HAHHLIC PCIICHUA,



OpPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBECHHBIC HOPMBI M IICHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTH YYEHOIO;

OCO3HAHHE JIMYHOTO BKJIAJ]a B TOCTPOEHUE YCTONYUBOTO OYAYIIEro.
JcTeTHYeCcKoe BOCIIMTAHUE:

ACTETUYECKOE OTHOIIICHHUE K MUPY, BKIIOUasl SCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PUINIECKON HAYKe.

TpynoBoe BocnuTanmue:

MHTEpEC K Pa3IuyHbIM chepaM nMpodeccruoHaIbHON e TEbHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PM3MKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3ZHAHHBIN
BbIOOp Oyayuiel npodeccru U peannu30BbIBaTh COOCTBEHHbBIE KU3HEHHbBIE
TUTaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00J1acTU
Gbu3MKU Ha TPOTSKEHUU BCEH KU3HU.

IKOJIOTHYECKOe BOCIMTAHHE:

c(hOpMHPOBAHHOCTH IKOJIOTMYECKOM KYJIbTYpPbI, OCO3HAHUE II100ATBHOTO
XapakTepa dKOJIOTHIeCKUX MpodIiem;

IUTAHUPOBAHUE U OCYIIIECTBIICHUE JCUCTBUN B OKPYXKAIOUIEH CpEe Ha
OCHOBE 3HaHUS 1IeJIe YCTONYMBOrO pa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHne OTbITa AEITETHHOCTH IKOJIOTUIECKOM HATIPABIEHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAHUU 10 (PU3HUKE.

[lenHOCTH HAYYHOTO TTO3HAHUSL:

c(hOpMUPOBAaHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3UIECKON HAYKHU;

OCO3HAHHE [IEHHOCTU HAyYHOM AESTENIbHOCTH, TOTOBHOCTh B MPOIECCE
U3ydeHus (PU3UKHU OCYIIECTBISITH MPOCKTHYIO U UCCIIEA0BATEIBCKYIO
JEATENHHOCTh HHINBUIYAIBHO U B TPYIIIIE.

B nmporiecce nocTukeHns IMUHOCTHBIX PE3YIBTATOB OCBOSHUS TIPOTPAMMBI
cpemHero oomero o0pa3oBaHus Mo PuU3nUKe y 00 yqIaronuxcs
COBEPIIEHCTBYETCS YMOIIMOHANIbHBIN UHTEIJIEKT, MPEANoIararonmii

c(hOpMHPOBAHHOCTH:CAMOCO3HAHUS, BKIIOYAIOUIEr0 CIOCOOHOCTh MOHUMATD
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CBOE HMOIIMOHAIBHOE COCTOSTHHE, BUJIETh HAIIPABJICHUS Pa3BUTHS
COOCTBEHHOW AMOIIMOHAIILHOM C(ephl, ObITh YBEPEHHBIM B Ce0€;
CaMOpEryJIUPOBaHUs, BKIIIOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TIOBENIEHUE, CIIOCOOHOCTD aalTHPOBATHCS K
HMOIIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTpPEHHE MOTHBAIUMH, BKIIOYAIOIIEH CTPEMIICHUE K TOCTHKEHUIO LEIH U
yCHexy, ONTUMU3M, THUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/IS U3
CBOMX BO3MOKHOCTEH; SMIIATUH, BKIIIOUYAIOIIEN CITOCOOHOCTh TOHUMATh
SMOIIMOHAIILHOE COCTOSIHUE JPYTUX, YUUTHIBATh €r0 MPHU OCYIIECTBICHUU
0O0I1IeHHS], CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHMUIO;

COLIMAIbHBIX HaBBIKOB, BKIIIOUYAIOUINX CIOCOOHOCTh BBICTPanBaTh
OTHOILIEHUS C IPYTUMHU JIFOJIbMHU, 3a00TUTHCS, TIPOSIBIISITH UHTEPEC U

paspeniatb KOHQIUKTHI.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ynueepcaﬂbubte no3HaeameJsibHble OClicCmeusl

Ba3oBblie Jjoruyeckue 1eiicTBUA

CaMOCTOSITEIILHO (POPMYITUPOBATH M aKTYAITM3UPOBATH IIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpEACIIATh ICIIN ASATEIbHOCTH, 3a/1aBaTh IapaMeTPhbl K KPUTEPUHU UX
JOCTHKCHHS,

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B PACCMaTPHUBACMBIX
(OU3UYCCKUX SBICHUSX;

pa3palarbIBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIIMXCS
MaTepUAIbHBIX U HEMaTePUAIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHBBI B JIEITEIbHOCTD, OLICHUBATh COOTBETCTBUE
PE3yIbTATOB LEJISM, OLIEHUBATH PUCKH ITOCIIECACTBHUI EATEIHHOCTH,
KOOPJAMHHUPOBATH U BBITIOJIHATH padOTy B YCIIOBUSAX PeabHOIO,

BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;



pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPHU PEIICHUH KM3HEHHBIX MTPOOJIEM.
basoBble uccienoBare/JbCKHe AeHCTBHSA

BJIAJI€Th HAYYHOU TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATUSAMH U METOAAMU
du3nyecKoil HayKu;

BJIa/I€Th HaBbIKaMH Y4eOHO-MCCIIEI0BATENbCKON U IPOEKTHOM
JEeSTENbHOCTU B 00J1acTU (PU3UKH; CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/IOB pEIIeHUS 3a]a4 (PU3UYEKOTr0o

coJiep KaHusl, IPUMEHEHHIO PAa3JIMYHbIX METOA0B MO3HAHUS;

BJIAJETh BUAAMU JIEATEIBHOCTH 110 ITOJIYYEHUIO HOBOT'O 3HAHMSI, €T0
UHTEpIIpETalnu, IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX
CUTYallUsiX, B TOM YHUCJIE IIPU CO3JaHUM YUEOHBIX IIPOEKTOB B 00JIaCTH
buzuky;

BBISIBJISITH IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATH 3a/a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apTryMEHTBI JIsI
JI0Ka3aTeIbCTBA CBOMX YTBEPXKACHUH, 3a1aBaTh [TapaMeTPbl U KPUTEPUN
pelIeHus;

AHAJIM3UPOBATH MOJYYEHHBIE B XOE PELIECHUS 3a/1a4l PE3yJIbTaThl,
KPUTHUYECKHU OLIEHUBATh UX JIOCTOBEPHOCTD, IPOrHO3UPOBATH U3MEHEHNUE B
HOBBIX YCIJIOBUSIX;

CTaBUTb U (POPMYIUPOBATH COOCTBEHHBIE 33]]a4K B 00pa30BaTEIbHOM
NEeSATENbHOCTH, B TOM YHCIIE IPU U3YUYEHUH (PU3UKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIBIT;
YMETb EPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTUUECKYIO 00JIaCTh
KU3ZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IMPEAMETHBIX 00JacTell;
BBIJIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIBHbBIE TOAXO/bl U PELICHUS;

CTaBHUTDb Hp06HeMI)I " 3a/1a4y, OOITYCKAOIMKUEC AJIbTCPHATUBHLIC PCIICHUAA.

PabGora ¢ undopmanmei:

BJIaJICTb HABBIKAMHU ITOJTYUYCHUA I/IH(I)OpMaHI/II/I (1)I/IBI/II'ICCKOFO CO JCpKaHUA U3
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VICTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOATEIBHO OCYIECTBIIATH [IOUCK, AaHAJIU3,
CUCTEMATHU3ALMIO U UHTEPIIPETALMIO HHPOPMALIMU Pa3IUYHbIX BUAOB U
dbopM IpeIcTaBICHNS,

OLICHMBATh JOCTOBEPHOCTh HH(POPMALINH;

UCTOJIb30BaTh CPEACTBA MH(POPMAILIMOHHBIX M KOMMYHUKALIMOHHBIX
TEXHOJIOTUM B PELIEHUHA KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHM3alMOHHBIX 33J]a4 ¢ COONI0ICHNEM TPeOOBaHHUM SPrOHOMUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeH s, IPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€301aCHOCTH;

CO3aBaTh TEKCTHI (PU3MUECKOr0 COAEPKAHUA B pa3IMYHbIX (hopMarax ¢
y4€TOM Ha3HaueHUs UHPOPMAIUH U LIEJIEBOM ayIUTOPUH, BHIOUpast
ONTUMAaNIbHYIO (POPMY NPEICTABICHUS U BU3YyaTH3aLIH.

YHUBepCcAIbHbIE KOMMYHUKATUBHBIE 1€MCTBUA

OO61enue:

OCYUIECTBJISATH OOLIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOU
NEATEIbHOCTH;

pacrno3HaBaTh MPEINOCHUIKA KOHPIUKTHBIX CUTYallUH U CMSTYaTh
KOH(DJIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOK TOYKY 3PEHHUsI C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB.

CoBmecTHas EITENbHOCTD:

IIOHUMATh U UCIIOJIb30BATh PEUMYIIIECTBA KOMAHIHOW U UHAUBUYAIbHON
paboThl; BBIOMpATh TEMATUKY U METO/IbI COBMECTHBIX AEUCTBUN C yUETOM
OOITUX UHTEPECOB U BO3MOKHOCTEH KaKJI0T0 WieHa KOJUIEKTUBA;
IIPUHUMATH LIE€JIM COBMECTHOU JEATEIILHOCTH, OPTaHU30BbIBATH U
KOOPAMHHUPOBAThH IEUCTBHUS 110 €€ JOCTHKEHHUIO: COCTABIIATH IUIAH
JEUCTBUH, pacIpe/leNaTh POJIU C yU€TOM MHEHUN YYaCTHUKOB, OOCYX/1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4€CTBO CBOETO BKJIAJa U KAXKJI0I0 y4aCTHUKA KOMaH/bI B

001Ut pe3ynbTar Mo pa3padoTaHHBIM KPUTEPUSIM;
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npeajraratb HOBbIC IIPOCKTHI, OUCHUBATL UACH C ITIO3UIIMHU HOBHU3HBI,
OPUTNMHAJIBHOCTH, HpaKTI/I‘IeCKOI\/'I 3HAa4YUMOCTH,
OCYHICCTBJIATH IMMO3UTUBHOC CTPATCTUYCCKOC ITOBCACHHUC B PA3JIMIHBIX

CUTyalusiXx, MPOSABIIATE TBOPUCCTBO U B006pa)K€HI/IC, OBITh MHUIIMATUBHBIM.

YHuBepcajbHbIe peryjasiTUBHbIC 1eHCTBUSA

Camoopranu3zanus:

CaMOCTOSTEIILHO OCYIIECTBISITh TIO3HABATENBHYIO JACSITEIEHOCTH B 00J1aCTH
(GU3HKY ¥ aCTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTAaBUTh U (POPMYITHUPOBATH
COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITETTLHO COCTABIIATH IJIaH PEUICHUSI PACUETHBIX U KaUeCTBEHHBIX
3a/1a4, TUTaH BBITTOJIHCHUS MPAKTHYECKOW paOOTHI C YIETOM HMEIOIITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUM;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM;

pactIMpsaTh paMKH Y4eOHOT'0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUTECHU;
JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBATH (DOPMHUPOBAHUIO U TIPOSBICHUIO SPYIAUIIMK B 00IaCTH
(bu3KKYU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN
YPOBCHB.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTHUBBI B ICITCILHOCTD,
OIICHMBATh COOTBETCTBHE PE3Y/IHTATOB IICIISIM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHOMN pedIeKCHH Kak OCO3HAHUS
COBEPIIAEMbIX JIEUCTBUM U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB U
OCHOBAHMI; KCTIOJB30BATh MPUEMBI peIIEeKCUM JIsl OIIEHKU CUTYAaIlUH,
BbIOOpa BEPHOT'O PEIICHUS;

YMETh OIICHUBATh PUCKU M CBOCBPEMEHHO MMPUHUMATh PEIICHUS 110 UX

CHIDKEHUIO;
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OPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX NPU aHAJIU3€ PE3YJIbTaTOB
NEATEIBHOCTH.

[Ipunsitue cedst u qpyrux:

OPUHUMATh ce0sl, IOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;
IPUHUMAaTh MOTHUBBI U aPTYMEHTBHI IPYTUX PH aHAJIU3€ PE3YJIbTATOB
NEeATENbHOCTH;

NpU3HABATH CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

HPEIAMETHBIE PE3YJIBTATBI

10 kaacc

B nponecce usydenus kypca pusuku 6a3oBoro yposHs B 10 kjacce yueHuk

HAy4UTCS:

JEMOHCTPUPOBATh Ha MpUMEpaxX poiib U MecTO GU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOU KAPTUHBI MUPA, B Pa3BUTHUU

COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKOU €SI TEIbHOCTH
JIFOJICH

YUUTBIBATh TPAHUIbI TPUMEHEHUS U3YYEHHBIX (PU3NUECKUX MOJICIICH:
MaTepHalibHasl TOUKa, MHEPLMAIbHAS CUCTEMA OTCUYETA, A0COIIOTHO TBEPIOE
TEJI0, UJCAJIbHBIN T'a3; MOJEIIM CTPOEHUS ra30B, )KUIKOCTEN U TBEPJIBIX TE,
TOYCUHBIN STIEKTPUICCKUN 3aps]l TIPH pellieHuu GU3NUEeCKuX 3a71a4;
pacno3HaBaTh PU3NYECKUE SABJICHUS (MPOIECCHI) U OOBSACHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BEILIECTBA U JIEKTPOJNHAMUKHN: PABHOMEPHOE U PAaBHOYCKOPEHHOE
NpSMOJIMHENHOE JBUKEHHE, CBOOOTHOE NAJICHUE TEN, ABUKEHUE 110
OKPYXHOCTH, HHEPITUs, B3auMoecTBue Tei; nuddy3us, OpoyHOBCKOE
JBI)KEHHE, CTPOCHUE KUJIKOCTEN U TBEPBIX TEJ, U3BMEHEHHE 00bEMA TET
IIPU HarpeBaHuu (OXJIaXKJCHHUH ), TEIJIOBOE PAaBHOBECHE, UCTIAPEHUE,
KOHJICHCAIIUS, TUIaBJIEHNE, KPUCTAIIN3ALNs, KATICHHE, BIAXKHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a [IPU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBS3b

MCIKOY IMapaMCTpaMU COCTOAHUA I'a3da B U30IIPOLCCCAX; JICKTPU3alUA TCII,
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B3aUMOJICHICTBUE 3apSA0B;

OTNHCHIBATh MEXAHUYECKOE ABUKEHUE, UCTIONB3YS (DU3NUECKUE BETUUNHBI:
KOOpJMHATa, MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUIIa,
UMITYJIbC T€Ja, KHHETHYECKasi SJHEPTUsl, MOTCHIINAIbHAS SHEPIus,
MexaHuuyeckas paboTa, MEXaHHUUECKasi MOIIHOCTD; MPU ONHUCAHUU
MPaBUILHO TPAKTOBATh (DU3UYECKUIN CMBICI UCTIOJIb3YEMbIX BETUYMH, UX
0003HaYEHUS U €IUHUIIBI, HAXOAUTH (DOPMYIIbI, CBSI3bIBAIOIIUE JAHHYIO
(bU3HIECKYI0 BEIMUNHY C IPYTUMH BETMUYUHAMU;

OMUCHIBATh U3YUYECHHBIEC TEINIOBBIE CBOMCTBA TEJ U TEIUJIOBBIE SIBJICHUS,
UCTIOJIB3Ysl (PU3NYECKHE BEIMYMHBI: IaBJIICHUE ra3a, TeMIeparypa, CpeaHss
KHUHETUYECKasi JHEPTUSI XaOTUYECKOTO ABMKEHUS MOJIEKYJI,
CpeHEKBaApATUUHASI CKOPOCTh MOJIEKYJ, KOJTUYECTBO TEILIOTHI,
BHYTPEHHSISI SHEprus, padoTa ra3a, KoahPUIUEeHT MOJIE3HOro ACHCTBUS
TEIUIOBOT'O JIBUTATEJSI; TIPU OMUCAHUHU TIPABMWIIHHO TPAKTOBATh (PH3UUYECKUN
CMBICIT UCITOJIB3YEMBIX BEJTUYHH, UX 0003HAYCHUS U SIUHUIIBI, HAXO/IUTh
(dbopMyIIBI, CBSI3BIBAIONIUE TAHHYIO (PU3UYECKYIO BEIUUUHY C IPYTUMU
BEJIMYMHAM;

OMUCHIBATh U3YUCHHBIC IJICKTPUUECKHUE CBOICTBA BEIIECTBA U
AJIEKTPUYECKUE SIBIICHUS (TPOLIECCHI), UCTIONB3Ys (PU3NUECKHE BEIIMUUHBI:
AIEKTPUYECKUH 3apsl, dJIEKTPUUECKOE MOJie, HAMPSKEHHOCTD MOJIs,
MOTEHIMAJ, PA3HOCTh MOTEHIIMAJIOB; IIPHU ONMKHCAHUU MPABUIBHO TPAKTOBATH
(bu3MUecKil CMBICT UCTIONB3yEMbIX BEJIMUMH, UX 0003HAUCHUS U €IUHUIIBI;
YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE TAHHYIO (DU3UUYECKYIO BETUUHHY C
JIPYTUMH BEITUYNHAMU;

aHaJTM3UPOBATH (PU3UYECKUE MPOLIECCHI U SIBJICHUS, UCTIONIL3YsI (PU3UUECKUE
3aKOHBI Y MPUHIIMIIBL: 3aKOH BCEMUPHOTO TAToTeHus, I, II 1 111 3aKkoHbI
Hb1oToHAa, 3aKOH COXpaHEHHS] MEXaHUYECKOM SHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCa, IPUHLIUII CYTIEPIIO3UIIUN CUJI, TPUHIUIT PABHOIIPABUS
WHEPLHUAJIbHBIX CUCTEM OTCUETA; MOJIEKYIISIPHO-KMHETUYECKYIO TEOPUIO
CTPOEHMS BEILIECTBA, FA30BbIC 3AKOHBI, CBA3b CPEAHEN KUHETUUECKON

14



SHEPrUu TEIIOBOrO JIBHKEHHSI MOJIEKYJI ¢ a0COIIOTHOW TeMIlepaTypoi,
NEPBBIN 3aKOH TEPMOTMHAMUKHN; 3aKOH COXPAHEHHS IEKTPUUECKOTO
3apsiaa, 3akoH KymnoHa; mpu 3TOM pa3innyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MAaTEeMAaTHYECKOE BhIpaKEHUE U YCIOBUS (TPAHUIIbI, 00JIaCTH)
IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHITUIIBI JICHCTBUS MAIIIMH, IPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3uvaTh YCIOBUS UX O€30IMacHOTO
UCTIOIH30BaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJTHSATH SKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (DU3UUECKUX SIBJICHUH U
IPOLIECCOB C UCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI: IPU 3TOM
dbopmynupoBaTh NpodemMy/3ajiady U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTA;
coOupaTh YCTAaHOBKY U3 MPEIOKEHHOT0 000pYI0BaHNUS; TPOBOAUTD OMBIT U
bopMyIUpOBaTh BHIBOJIBL;

OCYIIECTBIISTH PSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEITUYUH; TIPU
ATOM BBIOMpaTh ONTUMAJIbHBIN CIIOCOO U3MEPEHUS U UCIIOJIb30BaTh
W3BECTHBIC METO/IbI OIIEHKU MOTPEITHOCTEeH U3MEPEHHIA,

UCCJIEIOBATh 3aBUCUMOCTH MEXy HU3HUECKUMU BETUIMHAMH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUM: TIPU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCHUPOBAThH PE3yJIbTATHI OJYUYEHHON 3aBUCUMOCTH
bu3nuecKknx BeIWYUH B BUJIE TAOJIHUIl U TPaUKOB, A€TaTh BHIBOIBI MO
pe3ynbTaTam UCCIIeJOBaHUs;

co0ro1aTh mpaBuiia 6e30MacHOro Tpy/ia Py MPOBEICHUH UCCIEIOBAHUN B
pamKax yueOHOro dKCIIepUMEHTa, yUeOHO-UCCIIeI0BATEIbCKON U MPOEKTHON
JIESITETHHOCTU C UCTIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U
Ja6opaTopHOro 000PYyI0BAHUS;

penaTh pacy€THBIE 3a/1auu C SBHO 3aJJaHHON (PU3UYECKOU MOJIETIBIO,
UCTIOJB3Ys (PU3NUECKUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBHUS
3a/1a4u BEIOMPATh (PU3UIECKYIO MOJIEITb, BBIACIATh (PU3MUECKIE BEIIMUNHBI U
dbopMybl, HEOOXOAUMBIE JJI €€ PEIICHMS], POBOJAUTH PACUETHI U
OIICHUBATh PEATILHOCTH MOJYYEHHOT'O 3HAYCHUS (PU3UUECKON BETUYNHBIL;
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penaTh Ka4eCTBEHHBIC 3a7a41: BBICTPAUBATh JIOTHYECKU
HEMPOTHUBOPEUYHBYIO IIETTOUKY PACCYKICHUHN C OMIOPON HA N3yUEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKUE SIBIICHUS,

UCIIOJIb30BaTh NIPH PEIICHUH YICOHBIX 3a]1a4 COBPEMEHHBIC
WH(GOPMAITMOHHBIC TEXHOJIOTHH ISl TIOUCKA, CTPYKTYpUPOBaHUS,
WHTEPIPETAIlN U TIPEICTABIICHNUS YIeOHON U HAyYHO-TIOMYJIsP- HON
uH(GOpPMAITUH, TIOTYYEHHON U3 Pa3IUIHBIX HCTOYHUKOB; KPUTHIECKH
aHAJIM3UPOBATH MOIYYaEMYyI0 HH(POPMAIIHUIO;

NPUBOANTH MPUMEPHI BKJIa/1a POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB
B Pa3BUTHUE HAYKH, OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIET0 MHUpa, B
pPa3BUTHE TEXHUKH M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (DU3UKE B MIOBCETHEBHON KUZHH
JUTst oOecrieueHust 6€30MacHOCTH MPU O0palleHnH ¢ IpUdopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JIJISi COXPAHEHUS 3/I0POBBS U COOIIOICHUS
HOPM 3KOJIOTHYECKOT0 TTOBEICHUS B OKPYXKAIOIICH cperne;

paboTaTh B TPYIIIE C BHITIOJTHEHUEM PA3IUIHBIX COIUATBHBIX POJIEH,
IUTAHUPOBATH PA0OTY TPYIIIBI, PAIIMOHATLHO PACIIPEACIIATh 00sI3aHHOCTH U
TUTAHUPOBATH JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIIHSIX, aJIEKBATHO
OLICHWBAThH BKJIA]] KaXIOTO M3 YIACTHUKOB I'PYIIIBI B PEIICHNE

paccMaTpuBaeMoi MpoOJIeMBbI.

11 kiaacce

B mporiecce u3ydenus kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce yueHUk

Hay4YUTCS:

JEMOHCTPUPOBATh Ha MPUMEpaxX poiib U MeCTO (GU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HaYYHON KapPTUHBI MUPA, B Pa3BUTHHA COBPEMEHHON TEXHUKH
Y TEXHOJIOTUH, B MPAKTUYECKON IESITEIbHOCTH JIFOJEH, LIEJTIOCTHOCTh U
eIMHCTBO (PU3UUECKON KapTHUHBI MUPA;

YUUTBIBaTh IPAHULIBI IPUMEHEHUS U3yUYEHHBIX PU3NYECKUX MOJIENEH:

TOYCYHBIN BJIeKTpI/IIIeCKI/Iﬁ 3apsna, JIyd CBCTa, TOYECYHBIN UCTOYHUK CB€Ta,
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sIepHast MOJIeIb aTOMa, HYKJIOHHAsE MOJICNTb aTOMHOTO sijipa IpY PEeIICHUH
bu3nUecKux 3aaay;

pacro3HaBaTh (pU3UUECKHe IBICHUS (IIPOIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JICKTPOJJUHAMUKN U KBAHTOBOM (DU3MKU: dJIEKTpHUUECKasI
POBOJIMMOCTb, TEIIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JICHCTBHYS
TOKa, B3aUMOJICHCTBUE MarHUTOB, YJICKTPOMAarHUTHAsT MHIYKIIKSA, 1CHCTBHE
MarHUTHOTO IOJISI Ha IPOBOJHHUK C TOKOM M JBHIKYIITUICS 3apsi,
AJICKTPOMArHUTHBIC KOJICOAHUS ¥ BOJIHBI, IPSIMOJTMHEHHOE
pacripocTpaHeHHe CBEeTa, OTpakeHUE, MPEIOMIICHHE, HHTep(hepeHITHS,
nudpakiys | MOJSIpU3alis CBeTa, JUCIICPCHs CBETa; (POTOAICKTPUUECKUI
apdext (horoaddexr), cBeTOBOE aBICHUE, BOSHUKHOBEHHE JIMHEHYIATOTO
CIICKTPa aToMa BOAOPO/ia, €CTECTBEHHAS M HCKYCCTBEHHAs
pPaJMOaKTUBHOCTD;,

OIHCHIBATh H3yYEHHBIC CBOMCTBA BEIIECTBA (JICKTPHUYSCKHE, MATHUTHBIC,
ONITUYECKUE, FICKTPHUECKYIO TIPOBOJUMOCTD Pa3- JMUHBIX CPEI) U
9JICKTPOMArHUTHBIC SIBJIICHUS (IIPOILIECCHI), HCIIOIB3Ys (DH3UICCKUE
BEJIMYMHBI: SJICKTPUUECKUH 3apsij], CHJIa TOKa, JIEKTPUICCKOE HANIPSHKCHHE,
3JIEKTPHYECKOE CONPOTUBIICHHE, Pa3HOCTh NoTeHnuanoB, I/1C, padora
TOKa, MHAYKIMSI MArHUTHOTO IT0JIsA, CHiia AMriepa, cuia JlopeHria,
UHIYKTHBHOCTH KaTYIIKH, SHEPTUs SJICKTPUICCKOr0 M MAarHUTHOI'O T10- JICH,
IIEPUOJI U YacTOTa KojicOaHui B KoJieOaTeIbHOM KOHTYPE, 3apsij U CHIa
TOKa B MPOIIECCE TAPMOHMYCCKHX 3JICKTPOMArHUTHBIX KOJICOaHHUM,
(OKYCHOE pacCTOSTHUE M ONTUYECKAs CHJIA JIMH3BI; TIPY OITMCAHUN
NPaBHJILHO TPAKTOBATh (PH3UUECKHUI CMBICI UCIIOIb3YEMBIX BEIIMUUH, HX
0003HAYCHHUS U €IMHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBA3BIBAIONIUE TAHHYTO
(U3HYECKYIO BEIIMUHHY C IPYTUMH BEIIMYUHAMU;

OIKCHIBATh M3yYEHHBIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, HCITOIb3Ys
(U3NICCKUE BEIMYMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JUTHHA BOJIHBI
¥ YacTOTa CBETA, SHEPTHUsA U UMITYJIbC (POTOHA, IEPHOJ IMOTypacaja,
SHEPTHs CBS3U aTOMHBIX SJIEp; TPH ONUCAHHUH MTPABUIIBHO TPAKTOBATH
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(bU3HYECKUI CMBICT UCTIONB3yEMBIX BEIMUMH, UX 0003HAYCHUS Y CTUHUIIH;
YKa3bIBaTh (JOPMYIIBI, CBS3BIBAIOIINE TAHHYIO (DH3UICCKYIO BETUINHY C
JIPYTUMU BETMYUHAMHY, BRIYUCIISITH 3HAYCHUE (PU3MUECKON BETMUNHBI,
aHATM3UPOBATh PU3UUYECKHE MPOIICCCHI U SBJICHUS, UCIIONB3Ys (PU3HMUCCKUE
3aKOHBI U IPUHITUIIBL: 3aK0H OMa, 3aKOHBI TIOCIIEI0BATEIIBHOT'O U
napaiyIeTbHOTO COSAMHEHUS TPOBOTHUKOB, 3a- KOH J[oyns—IJlenna, 3akoH
ANEKTPOMArHUTHON HHIYKIIMH, 3aKOH MPSIMOIUHEHHOTO pacIpOCTPAHCHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI TIPEIIOMJICHUS CBETA; YPABHCHHE
OiiamTenHa 11 GorodddexTa, 3aKOH COXpaHEHUST YHEPTUH, 3aKOH
COXpaHEHUs UMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUUECKOr0 3aps/ia, 3aKOH
COXpaHEHUsI MACCOBOTO YHCIIa, TOCTynaThl bopa, 3akoH paiioaKTUBHOTO
pacnaja; mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0
MaTEeMaTUYECKOE BhIPAKEHUE U YCIOBUS (TPaHULIbI, 00J1aCTH)
IPUMEHUMOCTH,

OTIPEISNSITh HAIPABICHUE BEKTOPA WHAYKIIUA MAarHUTHOTO TTOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI Amriepa u cuiibl JIopeHna;

CTPOUTH U ONMKCHIBATh H300paKEHHUE, CO3/IaBaEMOE IIJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIONTHATH SKCTIEPUMEHTHI TI0 UCCIEA0BAHUIO (DU3NUYECKUX SIBICHUN U
IIPOLIECCOB C UCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI: IPU 3TOM
dbopMmynupoBath npodiaeMy/3agady U TUNoTe3y yueOHOro HKCIIepUMEHTa;
coOupaTh YCTAaHOBKY M3 MPEI0KEHHOTO 000PYI0BAHUS; POBOIUTH OMBIT U
dbopMyIUpOBaTh BHIBOJIBL;

OCYIIECTBIISAThH MPSIMbIE U KOCBEHHBIE U3MEPECHUS (PU3MUECKUX BETUUNH; TIPH
ATOM BBIOMpaTh ONTUMAJIbHBIN CIIOCOO U3MEPEHUS U UCIIOJIb30BaTh
U3BECTHBIE METO/Ibl OIICHKHU MOTPEITHOCTEH U3MEPEHHUIA;

WCCIICIOBATh 3aBUCUMOCTH (PU3MUYECKHUX BETUYNH C HCIIOJIh30BAHUEM
IPSIMBIX U3MEPEHUN: TIPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH
PE3yNbTAaThI MOYYCHHON 3aBUCUMOCTH (DU3MUECKUX BETUYUH B BUJIE
TabuuIl ¥ TPapUKOB, AENaTh BHIBOABI 0 PE3yJIbTaTaM HCCIICOBAHUS;
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coOr01aTh MpaBuiIa 0€30MacHOro TpyJa Npy MPOBEACHUH UCCIIEIOBAHUN B
paMKax y4eOHOro 3KCIEpUMEHTA, YUEOHO-UCCIEA0BATENbCKON U MTPOEKTHOM
NEATENBHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPONCTB U
71a60paTOPHOrO 00OPYAOBAHHS;

pemaTh pacy€THBIE 3a/1auu ¢ SBHO 3aJJaHHON (DU3UUECKON MOJIEIbIO,
UCHIOJIb3Ysl (PU3NYECKHE 3aKOHBI U MPUHIUIIBI; HA OCHOBE aHAIN3a YCIIOBHS
3a/1a4u BbIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATD (PU3NUECKHUE BETUUMHBI U
(bopMyIbl, HEOOXOUMBIE AJIs €€ PELICHHs, TPOBOAUTH PACUETHI U
OLIEHUBATh PEAIbHOCTD MOJIYYEHHOT0 3HaU€HUs (PU3MUECKON BEIHUMHBI,
pelaTh KA4YeCTBEHHBIE 3aa41: BBICTPAUBATh JIOTUYECKU
HENPOTHUBOPEUMBYIO LIEMOUKY PACCYKIECHUIN C OMOPON HAa U3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHUE SBICHUS;

UCTOJIb30BaTh MPU PEUICHUH YUEOHBIX 33/1a4 COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS,
UHTEPIPETALUU U NPEACTABIECHUS yUeOHON U HayYHO-TIOMYJIp- HOM
uH(OopMaIK, MOTYYEHHON U3 Pa3Iu4YHbIX HCTOYHUKOB; KPUTHUUECKH
aHAJIM3UPOBATh MOJy4YaeMyI0 HH(POpMaLHIO;

OOBSCHATH MPUHIUIIBI JEUCTBUS MAILIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3ianyaTh yCIOBUS UX O€30M1aCHOr0 UCIOIb30BAHMS B
IIOBCEAHEBHOM JKU3HU;

IPUBOJIUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAyKH, B OOBSICHEHUE IIPOLECCOB OKPYKAIOIIErO MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOT A,

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B IIOBCETHEBHOM KU3HU
JUTsl obecrieueHus: 0€30MacHOCTH MPU OOpallleHnH ¢ IpudopamMu U
TEXHUYECKUMU yCTPOMCTBAMU, AJII COXPAHEHHUS 370POBbS U COOIIOEHUS
HOPM 3KOJIOTMYECKOT0 IOBEAEHUS B OKPY’KAIOILEH CPEJIE;

paboTaTh B IpyIIE C BHITOJHEHUEM PA3INYHbBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATH PAOOTy IPYIIIbI, PALIMOHATIBHO PACIIPENENATh 00sI3aHHOCTH U
IUTAHUPOBATH JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYALIMSIX, aIEKBATHO
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OIICHHUBATDH BKJIaA KaXXJ0T'0 U3 YIHAaCTHHUKOB I'PYIIIIBI B PCHICHHC

paccMaTpuBaeMou MPOOJIEMBL.

Pu3uka 1 METOAbI HAYYHOI'0 MNO3HAHUA

O0vyyaeMbli HAVYUTCS

- JIaBaTh OMPEEICHUS MOHATUSAM: 0a30Bbie (U3UUECKUE BETUUUHBI, (PU3UUECKHMA
3aKOH, HAy4YHas TUIOTE3a, MOJIeNb B PU3UKE U MUKPOMHUPE, dJIEMEHTapHAs YaCTHUIIa,
(dyHIaMEHTaTbHOE B3aUMO/ICHCTBUE;

- Ha3bpIBaTh 0a30BbIe (PU3MUYECKHE BEIWYUHBI, KPAaTHBIC W JOJBHBIC CIUHUIIBI,
OCHOBHBIC BHIBI (PyHTAMEHTAIBHBIX B3aUMOJAEWUCTBUU. X XapaKTepUCTHKH,
paauyc JEeUCTBUS,

- JlenaTh BBIBOABI O TpaHUIAX TMPUMEHHUMOCTH (DHU3UYECKUX TEOpUH, UX
IPEEMCTBEHHOCTH, CYIIIECTBOBAHUM CBS3EH M 3aBUCUMOCTEN MEXTY (PU3HUCCKIMU
BEITUYMHAMU;

- UHTEpHpPETUPOBaTh (PU3NUYECKYI0 HWH(OpPMAIMIO, TOIYYCHHYIO W3 JIPYTUX
UCTOYHHKOB

06V‘ta€MbllZ noJIY4Yum 603MONCHOCNIb HAYHYUINMbCA

o - NOHUMAMb U 0OBACHAMb YEIOCMHOCMb (PU3UYECKOU Meopul, pasiudams
2PanuUYybl ee NPUMEHUMOCIU U MeCHO 8 Ps0y Opy2ux Qu3udecKux meoputi
Kunemaruka

O0vyaeMbI HAVYUTCS

- JlaBaTh ONpEICIICHUS TMOHSATUSIM: MEXaHUYECKOE JBWIKEHUE, MaTephalibHas
TOYKa, TEJIO0 OTCYETa, CHUCTEMa KOOPJAHMHAT, PABHOMEPHOE MPSIMOJIMHENHOE
JBI)KEHHE, PABHOYCKOPEHHOE U PaBHO3aMEIJICHHOE IBUKEHUE, PABHONIEPEMEHHOE
JBIKECHHE, MEPUOJNYECKOE (BpalllaTeIbHOE) JIBUKECHHUE;

- WCIOJB30BaTh JJISI ONUCAHHUSI MEXAHUYECKOrO JBHKEHHUS KUHEMATUYECKUE
BEIUYMHBL: PAJNYC-BEKTOp, IMEpEeMENIeHUE, MyTh, CPEAHss IyTeBas CKOPOCTh,
MTHOBEHHasi U OTHOCHUTENIbHAsi CKOPOCTb, MTHOBEHHOE M LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, MEPUO/I, YaCTOTA;

- Ha3bIBaTh OCHOBHBIC MMOHATHUS KHHEMATUKU;
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- BOCIPOM3BOJUTH OIBITHI [anuies Juisi W3y4eHHs CBOOOJHOTO TMaJCHUs Tel,
OIHCHIBATh KCIICPUMEHTHI IO U3MEPEHUIO YCKOPEHHUS CBOOOTHOTO A ICHUS;

- JIeJaTh BBIBOJBI 00 OCOOEHHOCTSX CBOOOJHOIO IMAJCHHUS TET B BaKyyMe W B
BO3/TyX€;

- IPUMEHSATD MOJIYYCHHBIC 3HAHUS B PEIICHUH 3a1a4

06)7’{616][/16112 nOoJIY4uUm 603MONCHOCNIb HAYHYUINMbCA

o - NOHUMAamMb U 0OBACHAMb YELOCMHOCb QUIUUECKOU Meopul, paziuiams
2PaHUuYbl ee NPUMEHUMOCMU U MeCmOo & psidy Opy2ux uUsUYecKux meopuil,

o - 81A0emb NpueMamu HNOCMPOEHUs Meopemuyeckux O0oKa3amenbcms, da
makce NPoSHO3UPOBAHUS OCOOEHHOCMEU NPOMEeKAHUs QU3UYEeCKUX sGNeHull U
npoyecco8 Ha OCHO8E NOLYUEeHHbIX MeOPeMmUIecKUx bl60008 U 00KA3AMeNbCme,

o - Xapakmepuzoeamv CUCMEMHYIO CB853b MedHCO0y OCHOBONONALAIOWUMU
HAYYHBIMU NOHAMUAMU: NPOCMPAHCMBO, 8PEMsl, OBUNCEHUE;

o - 8bI0BU2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX PUIUYECKUX

3(1KOHOM€pHOCWl€IZ U 3AdKOHO8B,

. - camocmosameilbHo niranuposamos u I/IPOSOaMWIb ¢M3u’-l€CKZ/l€
IKCnepumernmosl,
. - pewanmsv npakmuko-OpueHmupoeaHHble KaAduecnmeeHHble U padcdemHble

Quzuueckue 3adauu ¢ 6bl00POM Qu3UUECKOU MOOenu (MamepuarvbHas MmMouKda,
Mamemamuyeckull. MAasmuuK), UCHOAb3YSI HECKOAbKO (Hu3uuyecKux 3aKOHO8 UlU
Gdopmyn, ceazviearOwux uUzeecmuble QuauvecKue BelUUUHbl, 8 KOHMeKCme
MENCNPEOMEMHBIX C8A3El;

o - 00BACHAMb YCIOBUS NPUMEHEHUs @U3UYeCKUX Mooenelti npu peuleHuu
Quzuueckux 3a0ay, HAXOOUMb A0EKBAMMHYIO NPEONONCEHHOU 3a0ade hu3uULecKyio
MoOenb, paspewiams npooiemMy KaKk HA OCHO8e UMEOWUXCA 3HAHUU, MaK U npu
NOMOWU MeMO008 OUECHKU.

JInnamuka

O6V‘{aCMBIﬁ HAY4YHNTCA

- JaBaTb OINPCACICHUA IMOHATHAM: HHCPpHHAJIbHAA W HCHHCPpIHAJIbHAA CHCTCMaA

OTCY€ETa, UHEPTHOCTD,
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CWJIA TSKECTH, CWIA YIPYrOCTH, CHJIa HOPMaJIbHOM pEAKUWUHU OIOpbI, CHUia
HaTsDKeHUs. Bec Tena, cuia TpeHus OKOs, Cujla TPEHUS CKOJIbKEHUS, CUJIA TPEHUS
Ka4yeHMS

- ¢opmynupoBaTh 3aKOHBl HBIOTOHA, NPUHIMIT CYNEPHO3UIMH CHJ, 3aKOH
BCEMHUPHOTI'O TATOTEHUS, 3aKOH | 'yKa;

- ONUCHIBATH ONBIT KaBeH1uI1a Mo U3MEPEHUIO TPABUTALIMOHHOM TOCTOSTHHOM, OTIBIT
10 COXPAHEHUIO COCTOSHHS TOKOS (OIBIT, MOATBEP)KIAIONTUN 3aKOH WHEPIUH),
AKCIIEPUMEHT MO U3MEPEHUIO TPEHUS CKOJIbKECHUS,

- JIeNaTh BBIBOJBI O MEXAHU3ME BO3HUKHOBEHHUS CHJIBI YIIPYTOCTH C ITOMOILBIO
MEXAHUYECKON MOJIENIN KPUCTAILIA;

- INPOTHO3UPOBATH BJIMSIHUE HEBECOMOCTHM HA IIOBEAEHUE KOCMOHABTOB IIPU
JUIATEIILHBIX KOCMHUYECKHUX I10JIeTaxX;

- IPUMEHATH MOJIYYEHHBIEC 3HAHUS JJIS PELICHUS 3a1a4

06V'{a€MblL7 noJjiyiunm 603MOMNCHOCHIb HAYYUMBbCA

. - enademo npuemamu nocmpoeHus meopenudecKux ()OKdS’leeJleWl@, a
makKoice npocHO3UPOBAHUA ocobernnocmeii npomexKkarusl qbu3uqecmtx AGNeHUll U
npoyeccos Ha OCHOB€ NOJIY4YEHHbIX meopemudecCKux 661600086 U 00Kd3am€]lbcm€,'

. - Xapakmepuszoeanmbvb CUCMEMHYI0 C653b M@D)‘C@y OCHoOeonoiazarowmumu
HAYYHbIMU NOHAMUAMU. NPOCMPAHCMEB0, 6PEMA, OGMDlC‘eHZ/le,'

° - 8bl0BU2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHoeonoazarowux qbu3uqe01<ux

3CIKOHOM€pHOC‘m€1/7 U 3adKOHOE6,

. - camocmosAamellbHoO Nni1aHupoeaniob u npoeodumb (Z)MSM'{QCKMQ
IKCnepumenmosl,
. - peuwanmsv npaknuko-OpuUeHmupoeadHHvle KA4eCnmeeHHble U pacdemHble

Quzuueckue 3a0aqu, UCNOAL3YSL HECKOIbKO (QU3UUECKUX 3AKOHO8 Uiu Gopmyr,
CB8A3bIBAIOWUX U3BECMHBLE PUUUECKUE BETIUYUHDL, 8 KOHMEKCIE MENCNPEOMEMHbLX
ceszell;

o - 00bACHAMb YCA08US NPUMEHEHUs (Qu3udecKkux mooejell Nnpu peuleHuu

Quzuueckux 3a0ay, HAXOO0UMb AOEKBAMHYI NPEONONCEHHOU 3a0aue PuU3ULecKyr
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MoOenb, paspeuiams npoobnemMy KaKk HA OCHO8e UMEIWUXCA 3HAHUL, max u npu
HOMOWU MEMOO08 OYEHKU.
3aKOHBI COXpAHEHUS] B MEeXaHUKe

O0vyyaeMbli HAVYUTCS

- JaBaTh ONPENEJICHUS MOHATHSM: 3aMKHYTasl CHCTEMa; PEaKTUBHOE JBHKECHHE;
yCTOHYMBOE, HEYCTOMYMBOE, O€3pa3MuyHOE PaBHOBECHS; MOTEHLUAIbHbIE CHJIBI,
a0COJIIOTHO YyNpYrud M aOCOJIOTHO HEYNpYrui ynap; Gpu3ndeckuM BeTUYMHAM:
MexaHu4deckass paboTa, MOIIHOCTh, DHEPrus, MOTEHIUANbHAs, KUHETHYEeCKas M
MIOJIHASI MEXaHWYECKask SHEPTHS;

- (hOpMyYIUPOBATH 3aKOHBI COXPAHEHUSI UMITYJIbCA U SHEPTUU C YUYETOM T'PAHMIL UX
PUMEHUMOCTH;

- Je7aTh BBIBOJABI M YMO3AKIIOYEHUS O MPEUMYIIECTBAX MCIOIb30BAHMS
JHEPIreTUYECKOro MOAX0/1a IPY PEUICHNN PAla 3a4a4 THHAMUKH

06V'{a€MblL7 noJjiyiunm 603MOMNCHOCHIb HAYYUMBbCA

o - NOHUMAamMb U 0OBACHAMb YELOCHMHOCIb DUIUUECKOU Meopul, paziuiams
2PaHUuYbl ee NPUMEHUMOCIU U MeCmO & psdY Opyeux QuU3UYecKUx meopuil;

o - 81a0emb NpueMamiu NOCMPOEHUs Meopemuyeckux 0oKa3amenbcms, d
makce NPoSHO3UPOBAHUS O0CODEHHOCMEU NPOMeKaHUs (QU3UYECKUX sGNeHull U
npoyecco8 Ha OCHO8E NOLYUEHHbIX MeoPemuUiecKuUx ble0008 U 00KA3ameabCme,

o - Xapaxkmepuzoeamv CUCMEMHYIO C653b MedHcO0y OCHOBONONALAIOWUMU
HAYYHbIMU NOHAMUAMU: NPOCMPAHCMBO, 8PEMS, OBUNCEHUE, CUNA, IHEPUSL;

o - 8bI0BUAMD 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOUUX PUIUYECKUX

3aK0H0M€pHOcm€UV U 3dKOHO6,

. - camocmoAamelbHO niarnuposeamos u npoeodumb @LL?Z/IU@CKU@
IKCnepumenmosl,
o - xapakmepuszoedamntob 2nobanvHwvle np06ﬂesz, cmossuue neped

yenogeyecmeoM. dIHepeemuiecKue, colpbesole, dKoI02udecKue, — u poib QU3UKU 8
peuleHuu dmux npoonem,
e - pewiamv NPaAKMuKO-OPUEHMUPOBAHHbIE KAYECMBEHHble U pPACUEemHble

Quzuueckue 3adayu ¢ 8blOOPOM PU3UYECKOU MOOeaU, UCHONb3YSL HECKONbKO
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Qusuueckux 3aKoHo8 Ui GOpMYN, CEA3bLIBAIOWUX U38eCHble uzuUecKue
BENIUYUHDL, 8 KOHMEKCIE MeHCNPEOMEMHbIX C8A3el,

o - 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKU U3YUEHHbIX MAUUH,
npubopo8 u MexHU4eCKUx yCmpoucms,

o - 00BACHAMb YCI0BUS NPUMEHEHUs u3uueckux mooenel npu peueHuu
Quzuueckux 3a0ay, HAXOOUMb AOEKBAMHYI0 NPEONONCEHHOU 3a0aue PuU3UUecKyo
MoOenb, paspewams npooiemy Kak HA OCHO8e UMEIOWUXCA 3HAHUU, MaK u npu
NOMOWU MEMOO08 OYEHKU.

MoJiekyJIsIpHO-KHUHETHYECKAs] TEOPHUsi

O0vyaeMbIi HAVYUTCS

- JlaBaThb ONPEIEICHUs TOHATUSAM: MHUKPOCKOIIMYECKHE W MAaKPOCKONUYECKUE
napaMeTphl; CTallMOHAPHOE PAaBHOBECHOE COCTOsIHME rasa. Temmeparypa rasa,
aOCONIIOTHBIN HOJIb TEMIIEPATYpPhl, W30MPOLECC; W30TEPMHUUYECKUN, M300apHBIN U
W30XOPHBIN MPOLIECCHI;

- BOCIIPOM3BOJUTH OCHOBHOE YPABHEHUE MOJICKYJISIPHO-KMHETUYECKON TEOPUH,
3akoH JlanmbToHa, ypaBHeHue Kinamneiipona-MenneneeBa, 3akoH I'eii-JIroccaka,
3akoH lapis.

- (hopmynupoBaTh yCI0BUS UACATBHOIO ra3a, ONUCHIBATh SBJICHUS MOHU3ALINY;

- UCIIOJIB30BAaTh CTATUCTUYECKUI MOAXOJ JIsl ONUCAHUS MMOBEIEHUS COBOKYITHOCTH
0OJBIIOrO0 YMCJIAa YAaCTHL, BKJIIOYAIOMIMNA BBEJECHUE MHUKPOCKOMMYECKUX U
MAaKpOCKOIIMYECKHUX MTaPAMETPOB;

- OIMCBHIBATH JIEMOHCTPALIMOHHBIE SKCIEPUMEHTHI, NO3BOJSAIOIINE YCTAHABINBATD
JUIA ra3a B3aUMOCBSI3b MEX/1Y €ro JIaBlieHuEM, 00bEMOM, MacCoil U TeMIepaTypoii;
- 00BSACHSATH Ia30BbI€ 3aKOHBI HA OCHOBE MOJIEKYJISIPHO-KMHETUYECKON TEOpHUH.

- TIPUMEHSATH TOJIYYCHHBIC 3HAHUS NI OOBSICHEHHs SIBIICHWU, HAOIIOJaeMbIX B
IPUPOJIE U B OBITY

06V'{Cl€MblI:l NnoJIY4um 603MONCHOCNIb HAYHYUIMbCA

. - NoHUMamsb U 0OBACHAMD yuejrocmHocnlob d)MSMLleCKOﬁ meopuu, pasiudanio

2PaHUYbl ee NPUMEHUMOCIU U MeCmo 8 psdy Opy2ux Qu3uyecKux meopui,
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° - 81a0emo npuemamu nocmpoeHuUusl meopemudecKux ()0Kd3am€]lbcm6, a
makoice npocHoO3UpPoOearHuU ocobennocmeli npomexKaHu: gbu3uqecmtx SAGNeHUll U
npoyecco8 Ha OCHOBE NOJIYYEHHbIX nMeopemuiyecKux 8618600086 U dOKClS’ameJleWZB;

. - Xapakmepuzoeambv CUCMEMHYIO C643b M@chay OCHoeonoJiazaromumu
HAYYHbIMU NOHAMUAMU. NPOCMPAHCIMEB0, 8PEMAL, Oeuofceﬂue, Cujia, sHepecus,

° - 6b10BUAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHoOeonoJjiazarouux @MS’MU@CKMX

SCZKOHOMepHOCWleﬁ U 3dKOHO8B,

s -  CaMOCMOSIMeNbHO  NIAHUPOBAMb U NPOBOOUMb  pusuuecKue
9KCHnepuMeHmbl,
e - Xapakmepuso8amuv  2100aNbHble  NpobaeMvl,  cmoswue - nepeo

Yenoeeuecmeom: IHepeemuuecKue, Colpbesvle, IKOJI02UecKue, — U poib QuUUKU 8
peulenuy Smux npoonem;

o - pewamv NPAKMUKO-OPUEHMUPOBAHHbIE KAaueCmeeHHble U pacyemHble
Qusuueckue 3a0auu c 6blOOPOM (HuU3UUECKOU MOOenU, UCNONb3YS HECKONIbKO
Qu3uuecKux 3aKoH08 Ui QOPMYL, CEA3BIBAIOWUX U3BeCHble (pusuUecKue
BENIUUUHDL, 8 KOHMEKCIE MEeHCNPEOMEMHbIX C8A3ell,

o - 00VACHAMb NPUHYUNBL PADOMbL U XAPAKMEPUCMUKU U3YUEHHbIX MAULUH,
npubopos u MmexHu4ecKux yCmpoucms;

- 00BACHAMb YCI08USL NPUMEHEHUs PUULECKUX MOOeell NpuU peuleHuy Qu3uieckKux
3a0a4, HAXoO0umv aA0eK8AMHYI0 NPEONONCEHHOU 3a0aue @U3UUeCcKyr0 MOoOeb,
paspewams npoodnemy Kak Ha OCHO8e UMEIOWUXCA 3HAHUL, MaK U npu HoMOuU
Memooo8 OYeHKU

OCHOBBI TEPMOTUHAMUKH

O0vyyaeMbli HAYYUTCS

- JaBaTh OMNpENETICHUs] TOHATHIM: TEIUIO00OMEH, TEIIOM30JIMPOBAHHAS CUCTEMA,
TEIUIOBOW JBUTATENh, 3aMKHYTBHIM IUKI, HEOOPATHUMBIA MpoOIecc, (PU3NYECKUX
BEJIUYMH: BHYTPEHHSS SHEPTUs, KOJUYECTBO TEIUIOTHI, KOA(PPULMEHT MOJIE3HOTO
JIENCTBUS TEIMJIOBOTO JIBUTATENS, MOJIEKYJa, aTOM, «PEalibHbII ra3), HaChIIICHHBIN
nap;

- IOHUMAaTh CMBICJT BEJTUYUH: OTHOCUTEIbHAS BIAXKHOCTb, MaplIMAIbHOE TaBJICHUE;
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- Ha3blBaTh OCHOBHBIE TIOJIOKEHHSI U OCHOBHYIO (UBUYECKYI0 MOJECIb
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHUS BEIIECTBA;

- KJTacCU(PUITMPOBATH arperaTHbIE COCTOSIHUS BEIIECTBA;

- XapakTepHU30BaTh U3MEHEHUE CTPYKTYPbI arperaTHbIX COCTOSHUM BELIECTBA IIPU
(a30BbIX Mepexoiax

- opMyIHpOBATh MEPBBIA U BTOPOI 3aKOHBI TEPMOIUHAMUKH;

- 00BSCHATH OCOOCHHOCTh TEMIIEPATYPhl KaK IapaMeTpa COCTOSIHUS CUCTEMBI,

- ONUCHIBATh OMNbBITHI, WUIOCTPUPYIOIIME U3MEHECHHE BHYTPEHHEW SHEPruM INpu
COBEpIIEHUHU PabOTHI;

- JienaTh BBIBOALI O TOM, 4TO siBiIeHUE AubPy3un sBISETCS HEOOPaTUMBIM
IPOLECCOM;

- NPUMEHSTh MPUOOPETEHHBIE 3HAHMS MO TEOPUU TEIUIOBBIX JBUTATENEH IS
pPalMOHATBHOTO TPUPOAONOIB30BAHUS U OXPAaHbI OKPYKAIOIIEH CPEIbl

06V'{a€MblL7 noJjiyiunm 603MOMNCHOCHIb HAYYUMBbCA

— - 8bl0BUCAMb 2UNOME3bL HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUULECKUX
3AKOHOMEpPHOCMEll U 3AKOHO8;

— - CcaMOCMOSIMENbHO  NIAHUpPO8Amb U NPOBOOUmMb  u3udecKue
IKCNEPUMEHMBL,

— - Xapaxkmepuzoeamv  2100anbHble  NpobLemvl,  cmoswue  nepeo
Ye068euecmeoM. IHepeemuuecKue, colpbesole, IKOI02UUeCcKue, — U poib QuU3UKU 6
peutenuy 3mux npooiem;

— - pewams NPAKMUKO-OPUEHMUPOBAHHbIE KAYECMBEHHbIE U pPACUemHble
Quzuueckue 3adauu ¢ 8blOOPOM QUIUYECKOU MOOeaU, UCHONb3YSL HECKOAbKO
Qusuueckux 3aKoHo8 Ui QOPMYI, CEA3BIBANOWUX U3BECHHble Du3UUecKue
BEIUUUHDL, 8 KOHMEKCIE MEeHCNPEOMEMHbIX C8A3ell,

- 00BACHAMb NPUHYUNBL PAOObL U XAPAKMEPUCIUKU U3YYEHHbIX MAWUH, NPUOOPOS
U MeXHUYeCKUx yCmpoucmae
JJIEKTPOCTATHKA

O0vyyaeMbIi HAYYUTCS

- JaBaThb OIIPCACIICHUA ITOHATHAM TOYCUHBIN 3apAan, SJICKTpHU3alus TCII,
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ANEKTPUUECKH M30JMpPOBAHHAA CHCTEMa TeJl, OJJIEKTPUYECKOE II0J€, JIMHUU
HANpsDKEHHOCTU  AJIEKTPUYECKOro TOJs, CBOOOAHBIE U CBS3aHHBIE 3apsiibl,
NOJISApU3ALMS  TUAJIEKTPUKA; (U3NYECKUX BEIUYMH: JJEKTPUUYECKUN 3apsl,
HANpsDKEHHOCTh  DJIEKTPUYECKOrO  MOJs,, OTHOCUTENbHAas JHUAJIEKTpUYECcKas
IPOHULIAEMOCTH CPEJIBI;

- (QopMyIupOBaTh 3aKOH COXpaHEHMs SJEKTPUUECKOro 3apsna, 3akoH Kyiona,
I'PAHMIIBI UX TPUMEHUMOCTH;

- OINHUCHIBaTh JEMOHCTPALIMOHHBIE HSKCHEPUMEHTHI 1O JJIEKTPU3ALUUU Tel H
OOBSACHATH HUX  PpPE3YyJbTaThl; ONUCHIBATH AKCIEPUMEHT TI0 HU3MEPEHUIO
ANEKTPOEMKOCTH KOHJIEHCATOPA;

- NPUMEHATH MOJYYEHHbIE 3HAHUA JJI1 0€30MaCHOr0 HMCIOJb30BaHUSI OBITOBBIX
npuOOpPOB M TEXHHUUECKUX YCTPOHCTB

06waejwbul noJiydum 603MOMNCHOCHIb HAYYUMbCA

o - NOHUMamMb U 0OBACHAMb YENOCMHOCb PUIUUECKOLU Mmeopul, paziuyams
2PaHUYbL ee NPUMEHUMOCIU U MeCO 8 POy Opyeux (usuuecKux meopuil;

e - glademv nNpuUeMamu NOCMPOEHUsT MeopPemudeckux O0KaA3amenbems, d
maxoice NPOSHO3UPOBAHUSL 0COOEHHOCMeN NPOMEKAHUS QU3UYECKUX AGNEHUU U
npoyecco8 Ha 0CHOBe NOJYUEHHbIX MeoPemu4ecKux bl80008 U 00KA3amenbCmas;

- peuams npaKmuKo-opueHmMuUpoBaHHvle KaueCmseeHHble U paciemmuvie puzuieckue
3a0a4u ¢ 8b1O0POM PUUUECKOU MOOENU, UCNOIb3YSI HECKONbKO (DU3UUECKUX 3AKOHO8
unu Gopmyn, ceA3bI8AWUX U3BECMHblE (QU3UYECKUe BeNUYUHbl, 8 KOHMeKCme
MedAHCnpeoOMemHbIX Ces3ell

3aKOHBI MOCTOSTHHOTO YJIEKTPHUYECKOT0 TOKA

O0vyyaeMbli HAYYUTCS

- JaBaTb OIpCaACICHUA ITOHATHAM: BHCKTpI/I‘-IeCKI/Iﬁ TOK, MOCTOSIHHBIHN
BJICKTpI/ILICCKHﬁ TOK, HCTOYHHK TOKd, CTOPOHHHUC CHIIbI, CBCPXIIPOBOANMOCTD,
AbIPKa, IIOCJICAOBATCIIBHOC 141 mapajajICIIbHOC COCAHNMHCHHC
IMPOBOAHUKOB, (1)I/I?>I/I‘{CCKI/IM BCINMYMHaAM: CHJIa TOKa, SI[C, COIIPOTUBJICHUC
IMPOBOJHHUKA, MOITHOCTD JICKTPHUYCCKOI'O TOKA,

- 00BACHSATH YCIOBHA CYIICCTBOBAHUSA SJICKTPUICCKOI'O TOKA,
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- ONUCHIBaTh JIEMOHCTPAIIMOHHBINA OMNBIT Ha IMOCJIEIOBATEIbHOE W MapajlieIbHOE
COEIMHEHNE ITPOBOJHUKOB, TEIJIOBOE JEUCTBHE IJIEKTPUUYECKOrO TOKA, IEpenady
MOIIIHOCTH OT MCTOYHHUKA K MOTPEOUTENI0; CaMOCTOATEIbHO MPOBEAEHHBIN
SKCIIEPUMEHT 110 U3MEPEHUIO CUJIBI TOKA U HAIIPSYKEHUS C IOMOILLBIO aMIIEpMETpa U
BOJIBTMETPA;

- UCIOJIb30BaTh 3aKOHBI OMa JJisi OJTHOPOJIHOT'O MPOBOJHHMKA M 3aMKHYTOH LIETIH,
3akoH J[>koyns-JIeHna s pacuera 3JIeKTPUUYECKUX

O6VLlCl€Mb1L7 NnoJIY4um 603MONCHOCNIb HAYHYUIMbCA

o - NOHUMAamMb U 0OBACHAMb YELOCHMHOCMb QUIUYECKOU Meopul, paziuiams
2PaHUuYbl ee NPUMEHUMOCU U MeCmo & psidy Opy2ux usUyecKux meopuil,

o - 81A0emb NpuemMamiu NOCMPOEHUs Meopemuyeckux O0oKa3amenbcms, da
makxoice NPOSHO3UPOBAHUS OCODEHHOCmel NPOMeKaHus @u3u4eckux seieHutl u
npoyeccos Ha OCHOBE NOJYUEHHBIX MeOPemMUYecKUx 6bl80008 U 00KA3AMENbCMSE;

o - 8bI0BUCAMb 2UNOME3bl HA OCHOBE 3HANUSL OCHOBONONALAIOUUX PUIUYECKUX

3(1KOHOM€pHOCWl€IZ U 3AdKOHO8B,

. - camocmosameilbHo niranuposamos u I/IPOSOaMWIb ¢M3u'—l€CKu€
IKCnepumernmosl,
. - pewanmsv npakmuko-OpueHmupoeaHHble KaAduecnmeeHHble U padcdemHble

Quzuueckue 3adauu ¢ 6blOOPOM QUIUYECKOU MOOenU, UCHONb3YSI HECKOAbKO
Qusuueckux 3aKoHo8 uiu QGOpMyn, CEA3bIBAIOWUX U38eCHble uzuUecKue
BEIUYUHDL, 8 KOHMEKCIE MEeHCNPEOMEMHbIX C8A3el;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCUKU U3YYEHHBIX MAWUH, NPUOOPOS
U MeXHUYeCKUx yCmpoucmae

DJIeKTPUYECKHii TOK B Pa3IUYHBIX cpeaax

O0vyyaeMbli HAYYUTCS

- TIOHMMAThb OCHOBHBIE€ TIOJOKE€HUS DJIJIEKTPOHHOM TEOpUHU TMPOBOAUMOCTH
METaJJIOB, KaK 3aBHCHUT COMNPOTUBIECHUE METAUIMYECKOro MPOBOJHUKA OT
TeMIEepaTyphbl

- OOBSICHSITH YCIIOBHSI CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa B MeETajlax,

IMOJIYIIPOBOAHHKAX, ) KUAKOCTAX U Ira3ax;
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HA3bIBaThb OCHOBHBIC HOCHUTEIM 3apsAg0B B  MeTallaX, IKUIKOCTSX,
MOJTYTIPOBOAHUKAX, Ta3aX U YCIOBHUS MPU KOTOPBIX TOK BO3ZHHUKAET;

- hopmynupoBath 3akon Dapanes;

- TIPUMEHSATH TOJIYYCHHBIC 3HAHUS NI OOBSICHEHMs SIBIICHWU, HAOIIOJaeMBIX B
IPUPOJIEC U B OBITY

06)7’{616][/16112 nOoJIY4uUm 603MONCHOCNIb HAYHYUINMbCA

— - 8lademb npuemMamu NOCMPOEHUs MeoPemuieckux O00KaA3amenbcms, d
maxoice NPOSHO3UPOBAHUSL OCOOEHHOCHEU NPOMEKAHUS QU3UYECKUX SGTeHUU U
npoYyecco8 Ha OCHOBe NOJYHUEHHLIX MeoOPemu4eckKux bl80008 U 00KA3ameabCmas;

- peuams npaKmuKo-opueHmMuUpoOBaHHbvle KaueCmseeHHble U paciemmuvie puzuieckue
3a0a4u ¢ 8b1O0POM PU3UUECKOU MOOEU, UCTOIb3YSI HECKONbKO (PU3UUECKUX 3AKOHO8
unu Gopmyn, ceA3bI8AWUX U3BECMHblE (QU3UYECKUe GeNUYUHbl, 8 KOHMeKCme

M€9fCI’lp€0Memelx cesizell.

KoJsie0anusi ¥ BOJIHBI.

O0vyaeMbli HAVYUTCS

- JlaBaTh OIpeEJeieHUs MOHATHAM: MexaHndeckrue KojeOaHus. MareMaTHdeCKHi
MasTHUK. AMIUIMTY/a, TIEPUOJI, YacToTa KojieOaHuil. BeIiHyX/IeHHbIE KOJIEOaHMS.
Pe3onanc.
- TMOHMMAaTh OCHOBHBIE TIOJIOKEHHSI B SIBJICHUSX: OJIEKTPUUYECKHUE KOJICOAHUS.
CBoOonHbie KojebaHuss B KonebarenbHOM KoHType. Ilepuoa cBOOOAHBIX
ANEKTpUUECKUX  KoseOaHuid.  BriHyxknaeHHble  kosiebaHus.  IlepeMeHHbII
3JIEKTPUYECKUHN TOK. MOIIIHOCTH B LENH NEPEMEHHOTO TOKA.
- OMHUCHIBATh MPOMU3BOJICTBO, MEpeAady W MOTPeOIeHUE dIEKTPUICCKON DHEPTHUH,
reHepupoBanue sHepruu. Tpanchopmarop. [lepenada smekTpudecKOil YHEPTHM.
- XapaKTepu30BaTh HHTEPPEPECHITNIO BOJIH, TPUHINM [ toirerca, Tudpakiuio BOIH,
3JIEKTPOMArHWTHBIE BOJIHBI, HW3Jy4YCHUE HJIEKTPOMArHUTHBIX BOJH, CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH.

- NPUMEHATH TOJIYYCHHBIE 3HAHUS TPU ONHUCAHWUU TPUHIIUIIOB PAJTHOCBS3H,
TEJICBUICHUSL.

29



OnTuka

OO0vyyaeMbIl HAYYUTCS

- [IOHUMAaThb OCHOBHBIE IOJIOXKEHHUsI 3aKOHA OTPAXKEHUS U IPEJIOMIICHUS CBETA.
-JlaBatb ompenenenue noHATHsAM: CBETOBBIE Jy4Yd. 3aKOH NIPEIOMIICHMS CBETA.
[Tpuzma. @opmyna ToHkoM JUH3HIL. [lodyueHrne n300pa)keHus: C MOMOIIBIO JIMH3HI.
OnTuueckue npubopel. CBeT — 3neKTpoMarHuTHas BojiHAa. CKOpOCTh CBETa U
MeTobl ee u3Mmepenus. Jucnepcus ceera. Unrepdepennus ceera. KorepeHTHOCTS.
Hudpakuusa cera. HudpakumonHas pemierka. [lonepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzauus ceera. M3myuenue u cnekrpsl. [lkana aneKTpoMarHuTHBIX BOJIH

O6V’-ld€]l/lbllz nOJIyu4um 603MOMNCHOCHb HAYYUMbCA

® - grademv npuemMamiu NOCMPOCHUS MeoPemuyeckux 0oKa3amenbcms, d
makxice NPocHO3UPOBAHUSL 0COOEHHOCIEU NPOMEKAHUS PUBUYECKUX ABTEeHUL
U npoyecco8 HA OCHOBE NONYYEHHBIX MeoPemudeckux 6bl80008 U
0oKa3ameibCme;

® - pewamv NPAKMuKO-OPUECHMUPOBAHHbIE KAYECMEEeHHble U pacdenHbvle
Qusuyeckue 3a0auu ¢ 8b100POM PUUYECKOU MOOENU, UCNOIb3YSL HECKOIbKO
Qusuyeckux 3aKOHO8 UIU POPMYI, CEAZLIBAIOWUX U3BECHHbIE DUUYECKUE
BENIUYUNDBL, 8 KOHMEKCIEe MeHCNPeOMemublX Ce53¢ll.

® - NOHUMAMb U 0DBACHAMb YELOCMHOCHb (DU3UUECKOU Meopul, pasiudams
2PAHUYbL ee NPUMEHUMOCIU U MECMO 8 PSOY OPYeUx QU3UYeCKUX meopuii;

® - grademv npuemamu NOCMPOEHUs: U300PAHCEHULL 8 PAZHBIX BUOAX JIUH3.

OcHoBBI CHeHI/IaJIbHOﬁ TCOPHHU OTHOCHTECJIBHOCTH

O0vyaeMbli HAYYUTCS

[ToHMMaHUIO MOCTYJIATOB TEOPUU OTHOCUTEIIBHOCTH, MPUHIIUIIA OTHOCUTEIBHOCTH
OiHireitHa. [TocTostHCTBO ckopocTu cBera. PensruBucrckas auHamuka. CBsi3b

MacCChbl 1 SHCPIUH.
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KBanroBas ¢pusuka

OOyuaeMmblii Hayuyutcsa: JlaBath omnpeneneHue MNOHATUSAM: CBETOBbIE KBAHTBHI.

TernoBoe m3nydenue. [Toctostanas [Ltanka. @ororddexr. YpaBHeHne DUHIITEHA
st porodddexra. DOTOHBI.

-OnuceiBath onbIThl JIeOenesa u Basuiosa.

ATtomHas ¢usuka.

O6aneMBIﬁ HAaY4YHNTCA

00bsicHATh: CTpoenue aroma. OnbiTel Pesepdopaa. KBantosslie nocrynatel bopa.
Mogens aroma Bogopoaa no bopy. Tpyanoctu Teopuu bopa. KBaHTOBas MexaHuka.
l'mnoreza ne bpoitng. KopnyckymspHo-BosiHOBOM — ayanusMm.  Jludpakius
ANEKTPOHOB. Jlazepsl.

®u3uka aroMHOro sAxpa. Meronbpl perucTpanuu  SJIEMEHTapHBIX  YaCTHII.
PannoakTuBHBIE TpeBpalieHUs. 3aKOH pPaJMOAaKTHUBHOIO pacmajza M €ro
CTaTUCTUYECKUN XxapakTep. [[poTOHHO-HEUTpOHHAs MOAENb CTPOCHUS aTOMHOIO

saapa. SnepHas sHeprerrka. OU3nKa 3JEMEHTAPHBIX YaCTHIL.

COJIEP)KAHUE YYEBHOI'O ITPEJIMETA «®HWU3UKA» (FA30BBbII

YPOBEHD)

10 xknace

PA3JIEJI 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUA

®usnka — Hayka o npupoae. Haydnesie METOIBI TIO3HAHUA OKPYKAIOLIET0 MUpa.
Pounb 3kcniepuMenTa ¥ TEOpUM B IIPOLECCE TO3HAHUS TPUPOBIL. DKCIIEPUMEHT B
buzuke.

MopaenupoBaHnue pu3nUECKUX ABICHUM U npoueccoB. HayuHble runoressl.
duznyeckue 3aKOHbI U TeopUu. ['paHULIbI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb 1 Mecto ¢pu3uku B pOpMUPOBAHNH COBPEMEHHON HAyYHON KapTUHBI MUpPA, B
IPAKTUYECKOMN EATENBHOCTH JIOJICH.

JleMoHCTpauuu
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AHaJioroBsie ¥ U(GPOBLIE U3MEPUTENbHBIE MPUOOPHI, KOMITBIOTEPHBIE JATUHKHU.
PA3JAEJ 2. MEXAHUKA
Tema 1. KuHemaTuka TOYKH M TBEPAOIo0 TeJa.
Mexannueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKEHHUS.
Cuctema otcuéra. TpaekTopus.
[Tepemenienue, CKOPOCTh (CPeHSISE CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE
MaTepuaJbHON TOYKH, UX MIPOEKIIUHA HA OCH CUCTEMBI KOOpIUHAT. CI0KEHUE
MEPEMEILIEHUN U CIIOKEHUE CKOPOCTEN. PaBHOMEPHOE U paBHOYCKOPEHHOE
MPAMOJIMHENHOE JIBUKEHHUE.
I'paduku 3aBUCUMOCTU KOOPAUHAT, CKOPOCTH, YCKOPEHUS, TyTH U TIepEeMEIISHUS
MaTepualbHONW TOYKU OT BPEMEHHU.
CBoOonmHOe TazieHue. Y CKOpeHne CBOOOTHOTO TaeHUsI.
Kpusonunennoe nsmxeHne. /[BmokeHne MaTepruaabHONM TOUYKH 110 OKPYKHOCTH C
IIOCTOSTHHOM 110 MOAYJIFO CKOPOCTBIO. YTIJIOBask CKOPOCTh, TUHEUHAS CKOPOCTb.
ITepron u wactora obparmieHus. L{leHTpocTpeMUuTeIbHOE YCKOPEHHE.
TexHu4yeckre ycTpoiNCTBAa U MPAKTUYECKOE MPUMEHEHUE: CHUAOMETD, IBHKEHUE
CHapsJ10B, LIECITHbIE U PEMEHHBIE MTEpEIaYn.
JdemoHcTpanuun

* Moaenb cucTeMBI OTCUYETA, WILTIOCTPALIMS KUHEMATHYECKUX XapaKTEPUCTHUK

JBHKCHHSL.

* TIpeoOpazoBaHue ABUKEHHI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

» [lamenue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

* HaGmronenue qBM>KEeHUS Tenna, OPOIIEHHOTO MO YIIOM K TOPU30HTY U

TOPU3OHTAIBHO.

* H3mepeHne ycKOpeHUs: CBOOOIHOTO TaICHHUS.

« HanpasneHue CKOpOCTU NMPU ABUKEHUU IO OKPYKHOCTH.

Tema 2. luHaMuUKA
[Tpunnun otHocuTensHOCTH [ anmiies. [1epBsiil 3akoH HeroTOHA.
HNuepuumanbable CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa 1uist
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MaTEpUAIBHOU TOYKU. Tpernit 3akoH Hpr0TOHA 111 MaTeprUalIbHBIX TOUYEK.
3akoH BceMupHOro tsaroreHud. Cuia tsoxectu. [lepBas kocMuyeckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl TpeHus (1oKosi, CKoJbkeHus1, kaueHnusi). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHus: CKOIBKEHUS U cuiia TpeHust mokosi. Koadduiment tpeHus.
Cuiia conpoTHUBIIEHUA NTPU IBU>KEHUU TeJa B dKUJIKOCTU UIIU Ta3e.
[TocTynarensHOE U BpalliaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.
MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaleHus. 11nedo cuibl. Y cnoBus paBHOBECHUS
TBEPAOrO Tena.
TexHu4ecKHne yCTpOoMCTBA U MPAKTUYECKOE MPUMEHEHUE: TOAIIUITHUKH, IBUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.
JdeMoHCTpanuu

* SIBiIcHUE UHEPIIUU.

* (CpaBHEHHME MacC B3aUMOJEHCTBYIOIINX TEJl.

* Bropoi 3akoH HproTOHA.

* H3smepenue cuin.

« YcnoBus PaBHOBCCHUA TBépI[OFO TCllAa. BI/II[I)I PaBHOBCCH:.

YdeHn4eckmnii IKCIIEPUMEHT, J1a00paTOPHbIEe PA00ThI

1. I3yuenue nBmxeHUs: OpycKa 10 HAaKJIOHHOMW MIIOCKOCTH.
2. UccnenoBanue 3aBUCUMOCTH CHJI YIIPYT'OCTH, BO3HUKAOIINX
B MIPY>KWHE U PE3UHOBOM 00pasIie, OT ux jaedopmaruu.

3. UccnenoBanue ycloBUl paBHOBECHS TBEPIOrO TeJla, UMEIOLIET0 OCh BPAILICHHUS.

Tema 3. 3akoHbI COXpaHeHHUS B MEXaHUKE

HMiynsc MaTepuanbHON TOUKH (Tea), CUCTEMbl MaTeEpUaIbHbBIX TOUeK. MIMIynbe
CWJIbl U U3MEHEHHE UMITYJIbCa TeNla. 3aKOH COXpaHEeHUs! uMIyJibca. PeakTuBHOE
JIBUKEHUE.

Pabota criibl. MOIIHOCTE CHIIEL.
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Kunernueckas sHeprusi MaTepualibHON TOUKHU. Teopema 00 M3MEHEHUH
KUHETUYECKOW SHEPTHMU.

[TorenmnuanpHas sueprus. [loreHnmanbaas sHepTHs ypyro neGopMupoBaHHOM
npyxusbl. [loTeHManpHas sHeprust Teaa BOJU3U MOBEPXHOCTH 3eMITH.
[ToreHuuanbHbIEe U HEMOTEHIMANBHBIE CUIbl. CBSI3b pa0OTHI HE-ITOTEHIIMATIBHBIX
CWJI C U3MEHEHUEM MEXAaHUYECKOW SHEPTHH CUCTEMBI TEJI. 3aKOH COXPaHEHUS
MEXaHUYECKOU IHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre ycTpONCTBA U MPAKTUYECKOE PUMEHEHNE: BOTOMET, KOMED,

HPY)KHHHBIfI IMUCTOJICT, IBUKCHUC PAKCT.

Hemoncmpavyuu
* 3aKOH COXpaHEHHUs UMITyJIbCa.
* PeakTHBHOE JBUXECHHUE.

° Hepexon HOTGHHH&HBHOﬁ OHCPIUHU B KHHCTUYCCKYIO U O6paTHO.

Ydennuecknii IKCIIEPUMEHT, JJa00paTOPHbIE PA00ThHI
1. M3ydyenue abCOIIOTHO HEYNPYTOro y/iapa ¢ MOMOIIBIO IBYX
OJIMHAKOBBIX HUTSHBIX MasTHUKOB.
2. VccnenoBanue CBs3M padOTHI CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPTUn

TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

PA3AEJ 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMMUKA

Tema 1. OCHOBBI MOJIEKYJISAPHO-KMHETHYECKOW TeOpuH

OCHOBHBIE MOJ0KEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OTBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmxenue. Juddysus. Xapakrep IBHKEHUS U
B3aMMOJICMCTBHS YaCTHUL BellecTBa. Moenn CTpoeHus ra3oB, )KUJIKOCTEN U
TBEPBIX TN U O0BSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX Mozenel. Macca u
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pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.
TennoBoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkama remneparyp
[enbcus.
Mogens naeanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO- KHHETUYECKOM
TEOpUHU UJeATBHOTO raza. AOCONIIOTHAS TeMIepaTypa Kak Mepa cpeiHen
KMHETUYECKOW SHEPIUU TEIIOBOr0 ABMKEHHS yacTul ra3a. [llkana remneparyp
KenwBuna. 'a3oBbie 3akoHbl. Y paBHeHre MenneneeBa—Knaneiipona. 3akoH
JanbroHa. M3omnpoueccsl B UACATbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduyueckoe mpencTaBlieHne U30MPOIIECCOB: H30TEPMa, U30X0Pa,
nzobapa.
TexHu4yeckue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.
JdeMoHCTpanuu

*  OmbITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOEHUE BelecTBa, hoTorpaduun

MOJIEKYJI OPraHUYECKUX COCTNHEHUM.

*  OnbIiTel 0 AP HY3UN KUAKOCTEN U Ia30B.

* Mopaenb GpOYHOBCKOTO ABUKEHUSI.

*  Mogeins onbita ITepHa.

*  OnbITHI, JOKA3BIBAIOIIKNE CYIECTBOBAHUE MEKMOJICKYIISIPHOTO

B3aMMOJIEHUCTBUSL.
*  Mogens, WUIIOCTpUpPYIOLIAsk IPUPOAY JABJICHUS ra3a Ha CTEHKH COCY/a.
«  OnBITHI, WUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS HJ€aIbHOIO rasa,

M30TIPOIIECCHI.

YdeHn4eckmnii IKCIIEPUMEHT, Ja00paTOPHbIe PA00ThI

1. Onpenenenre Macchl BO3lyXa B KJIIACCHOM KOMHATE HA OCHOBE
u3MepeHnii 00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEPaTypbl BO3/1yXa B HEH.
2. UccnenoBanue 3aBUCUMOCTH MEX]y TapaMeTpaMu COCTOSTHUS

Pa3pPCKCHHOI'O ra3a.
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Tema 2. OCHOBBI TEPMOJAMHAMUKH

TepMoauHamuueckas cuctema. BHyTpeHHsIsl SHEPrus TEPMOANHAMUYECKON
CUCTEMBI U criocoObl e€ n3Menenus. KomndyecTBo Te moTsl U pabota. BHyTpeHHss
SHEPrus OJJHOATOMHOI'O UAECAIBHOrO ra3a. Buasl Teronepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIyYEHHUE. Y JeIbHAs TEIUIOEMKOCTD BELIECTBA.
KonnuecTBo TEIIOTH NpH Temionepeaaye.

[Tonsatue 06 aguabaTHoM mporiecce. [1epBbIit 3aKOH TEPMOAMHAMUKH.
[IpumeHeHue IepBOro 3aKoHa TEPMOJMHAMUKHU K u3orpoleccaM. ['paduueckas
UHTEpIpeTanus padboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh IPO1IECCOB B IPUPO/IE.
TeruoBbie mamHbL. [IpuHITUTIBL MEeHCTBHS TETIOBBIX MarmuH. [IpeobpasoBanus
sHepruu B TeroBbix MammHax. KII/ remoBoit mammnsl. [{ukn KapHo u ero
KIII. Dxomorundeckue mpooieMbl TEIIOIHEPTETHKH.

TexHuueckne yCcTpouCTBA U IPAKTUYECKOE IPUMEHEHHUE: JBUraTENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Mopnenu napoBoi TypOUHBI, IBUTATENsI BHYyTPEHHETO CTOPaHUs, PEAKTUBHOIO
neurarens [TapoobpazoBanue u koHAeHcanus. Micnapenue u KuneHue.
AOCOIIOTHAsI 1 OTHOCUTENbHAS BIAXKHOCTh Bo3Ayxa. HachlleHHbIN nap.

VY nenpHas TemioTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT
JIaBJICHUS.

TBépnoe Teno. Kpucramimueckue u aMop@Hbie Tena. AHU30TPONUS CBONCTB
kpuctaioB. JXKunakue kpucramisl. CoBpeMeHHble MaTepralibl. [InaBienne u
KpUCTa/IU3anus. Y nenpHas Tersiora miasieHus. CyonuMarms.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHu4yeckre yCTpONCTBA U MPAKTUYECKOE PUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU MTOIYYEHHUS CO

BPCMCHHBIX MATCPUAJIIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, H HAHO- TCXHOJIOTHH.

JdemoHcTpanuu
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N3meHeHnne BHYTpEHHEW SHEPIrUy Teja Npy COBEPILIEHUH padOThI: BHUIET
poOKU U3 OYTHUIKU MO/ IEHUCTBUEM CHKATOrO BO3/lyXa, HarpeBaHue ¢upa B
JaTYHHOU TPYOKE .

N3menenue BHyTpeHHEH sHepruu (TemIiepaTyphbl) Teja Npu Terionepeiaye.
OneIT Mo aanabaTHOMY PACHTUPEHHUIO BO3yXa (OMBIT C BO3AYITHBIM

OTHUBOM).

CBolCTBa HACBIIIEHHBIX TTAPOB.

Kunenue npu noHWKEHHOM J1aBJICHUHU.

Cnoco0bl U3MEPEHUS BIAKHOCTH.

HaGmtonenne HarpeBanus U 1jiaBjieHUs] KPUCTAUIMYECKOTO BEIIECTBA.

I[GMOHCTpa]_II/IH KpUCTaJIJIOB.

YdeHn4eckmnii IKCIIEPUMEHT, J1a00paTOPHbIE PA00ThI

1. U3mepeHue yaenbHON TEIUIOEMKOCTH.

2 V3mepeHne OTHOCUTENIbHOM BIaXXHOCTH BO3/lyXa

PA3JIEJI 4. DJIEKTPOJANHAMMUKA

Tema 1. DuekTpocraTuka

DnexTpuzanus Teq. DIeKTpuyeckuit 3aps. JlBa Buga 3JIeKTPUYECKUX 3apsI0B.

HpOBOI[HI/IKI/I, AUDJICKTPHUKHU W ITOJTYIIPOBOAHHUKH. 3akoH COXpaHCHUA

AIIEKTPHYECKOTO 3apsijia.

B3anmoneiictBue 3apsinoB. 3akoH Kynona. To4edHbIN 3JIEKTPUUECKHAN 3apsil.

DnekTpuueckoe none. Hanpsx€HHoCTh 3nekTpudeckoro noust. [Ipuniun

CYIEPIIO3ULIAU IEKTPUUECKHX MOJIeH. JINHNY HANPSKEHHOCTH SIIEKTPUUECKOTO
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Pabora cun snekrpocratudeckoro mojs. [lorenunan. Pa3HOCTh MOTEHIINAIIOB.
[IpoBOIHUKY M AUABAEKTPUKH B 3JIEKTPOCTATUYECKOM MoJe. [JudmekTpuueckas
ITPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHnieHcaTop. DIIeKTpOEMKOCTD IIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHuuecKkne yCTpoUCTBA U IPAKTUYECKOE NPUMEHEHHUE: IIEKTPOCKOTI,
AIEKTPOMETP, DIIEKTPOCTATHUECKAs 3aIUTAa, 3a3EMJICHHE AJIEKTPOIIPUOOPOB,

KOHJIEHCATOP, KONMPOBAJIBHBIN arIapar, CTpPYWHbIN IPUHTED.

JlemoHcTpanuu

*  YCTPOMCTBO U IPUHLIUII JECUCTBUS JJIEKTPOMETPA.

* B3anmoneincTBue Ha3JIEKTPU30BAHHBIX TE.

*  DJEKTPUYECKOE MOJIE 3apsHKEHHBIX TEll.

* [IpOBOJHUKHU B INEKTPOCTATUYECKOM IIOJIE.

*  DJeKTpocTaTUYecKas 3allINTa.

* JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

*  3aBUCUMOCTD DJIEKTPOEMKOCTH TIIOCKOTO KOHIEHCATOPa OT IUIOIIAAH
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUJIEKTPUUECKON MPOHULIAEMOCTH.

* DHeprus 3apsHyKEHHOr0 KOHAEHcaTopa.

YdyeHuuyeCKNH IKCIIEPUMEHT, J1a00paTOpPHbIE PadoThI

1.3Mmepenue aneKTpoEMKOCTH KOHEHCATOPA

Tema 2. IlocTossHHBIN JIeKTPUYECKHH TOK. TOKM B pa3/IM4HbIX cpeaax

DIIEKTPUYECKUAN TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOrO TOKa. ICTOUHHKH
Toka. Cuna Toka. [1oCTOsITHHBIN TOK.
Hanpspxenue. 3akon OMa 117151 y4acTKa LETH.

3H€KTpI/I‘IeCKOG COIIPOTHBJICHHC. YILGHBHOG COIIPOTHUBJICHUC BCIICCTBA.
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[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COEUHEHUE ITPOBOIHUKOB.
Pabora snextpuueckoro Toka. 3akoH J[xoyns—IJlenna. MomHocTh
AIEKTPUYECKOTrO TOKA.

OJIC 1 BHyTpeHHEE CONPOTUBJICHUE HCTOYHHUKA TOKa. 3akoH OMa J1J1sl IOJTHOM
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3ambikaHue.

DneKTpoHHAas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3ABUCUMOCTh CONIPOTUBIICHUS
METaJUI0OB OT TeMneparypbl. CBEpXIPOBOAUMOCTD.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.
[TonynpoBoauuku. CoOCTBEHHAs! U MPUMECHAS POBOJAMMOCTD MOIYITPOBOIHUKOB.
CaoiictBa p—Nn-niepexona. [lonynpoBoIHUKOBBIE TPUOOPHI.

DIIEKTPUYECKUN TOK B PACTBOPAX MU PACILIABAX AJIEKTPOIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

DnekTpudecKnuid TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENBHBIN pa3psil.
Monnus. [1na3ma.

TexHHUecKre yCTpOWCTBA U MMPAKTHYECKOE IPUMEHEHNE: aMIIEPMETP, BOJIBTMETD,
peocTar, ICTOUHUKH TOKA 3JIEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN JUO/I,

TEPMUCTOPBI U (POTOPEIUCTOPHI, MOTYITPOBOIHUKOBBIN TUO/I, TAIbBAHUKA.

JdemoHcTpanuu

» H3MmepeHue CUiIbl TOKA U HAIIPSKEHUS.

* 3aBHUCHUMOCTb CONPOTUBJIEHUS UWIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IUTOIA/IM TTOMIEPEYHOI0 CEYEHUSI U MaTepHalia.

» (CMelaHHoe COeNMHEHNE POBOIHUKOB.

* IIpsamoe nzmepenne 3/]C. KopoTkoe 3aMbIKaHUE FaIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTUBIICHUS.

* 3aBUCHMOCTb COIIPOTUBIIEHHSI METAJUIOB OT TEMIIEPATYPHI.

* [IpoBOAMMOCTB 3NEKTPOIUTOB.

* HckpoBoii pa3ps ¥ IpOBOJUMOCTb BO3/IyXa.

*  OIHOCTOPOHHSS MPOBOJUMOCTD JTUOAA.
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Y4yeHuYeCKHH IKCIIEPUMEHT, JIa0OpaTOpHbIe Pad0ThI
1. U3ydyeHue cMenanHoro COeJMHEHUsI PE3UCTOPOB.
2. M3mepenne DJIC ucTouHMKa TOKA U €r0 BHYTPEHHEr0 COMPOTUBIICHHUS.

3. Habmroenue ayekTposusa.

MEXIIPEAMETHBIE CBSI3U1

N3yuenue kypca Gusuku 6azoBoro ypoBHs B 10 Ki1acce oCyIecTBIs€TCS ¢ yUETOM
CoOJIep KaTeNIbHbIX MEKIIPEAMETHBIX CBSI3€l C KypcaMHu MaTeMaTHKH, OMOJIOTHH,
XUMUH, Teorpaduu U TEXHOJIOTHH.

MexnpenMeTHbIE TTOHITHS, CBA3aHHBIC C U3YYCHHUEM METOJIOB HAyYHOTO
MO3HAHUS: SBJICHUE, HAYYHBIN (HaKT, TUTIOTE3a, (U3uUecKas BeTMYNHA, 3aKO0H,
TEopusi, HAOMIOICHNE, IKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIENb, U3MEPEHHE.
MaremaTuka: pereHnue CUCTEMbI YpaBHEHUH; THHEHas GyHKIKS, mapadoa,
runepOoa, ux rpaduKu U CBOWCTBA; TPUTOHOMETPUIECKUE (YHKIINH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC; OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO;
BEKTOPBI U UX MPOEKIIMHU HA OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonorusi: MexaHu4ecKoe IBMXKEHHE B )KUBOU Mpupoje, Auddys3us, ocMoc,
TEIUI00OMEH JKMBBIX OPraHU3MOB (BUIbI TEIUIONEPEIaUyH, TEINIOBOE PABHOBECHE),
AICKTPUYECKHUE SBJICHUS B )KUBOH TIPHPOIC.

XuMUSs: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCa, TETUIOBBIE CBOMCTBA TBEPABIX TEI, JKUIAKOCTEH U
ra3oB, PJEKTPUUECKUE CBOMCTBA METAIUIOB, SJICKTPOIUTHYECKAS TUCCOIHAIINS,
raJibBaHUKA.

['eorpadmus: BIaxHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonorus: mpeoOpa3oBaHue JBUKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, MOIIUITHUKH, UCIIOJIb30BAaHUE 3aKOHA COXPAHCHHS UMITYJIbCa B

TEeXHHUKE (pakeTa, BOIOMET U T. I1.), IBUTATEIb BHYTPEHHETO CrOpaHuUs, apoBas
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TypOuHa, OBITOBOM XOJOAWIbHUK, KOHIUIIMOHED, TEXHOJIOTHUHU MOTYUYECHHUS CO-
BPEMEHHBIX MAaTEPHUAIOB, B TOM YHCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOTHH,
ANEKTPOCTATUIECKAS 3aIIHUTa, 3a3eMJICHUE DIIEKTPONPHOOPOB, KCEPOKC, CTPYWHBIN
IIPUHTEP, JIEKTPOHATPEBATENbHBIE TPHUOOPHI, AIEKTPOOCBETUTENbHBIEC IPUOOPHI,

TaJIbBaHUKaA.

1 1xmacc
PA3AEJI 4. 9JIEKTPOJINHAMUKA

MarsuTHoe 1moJie.
ITocTositHHBIE MarHuTHl. B3anmoaencTBre NOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosie. BeKTop MarHUTHOM UHAYKIMH. [[pUHITMTT CyTIepIO3MIIMM MarHUTHBIX TIOJICH.
Jlvanu MarHuTHOM MHAYKUMK. KapThHa TMHWA MarHUTHOW UHIAYKIIUU OIS
MMOCTOSIHHBIX MarHuTOB.
MarauTHoOe 1oje NPOBOJHUKA C TOKOM. KapThHa TMHUN HHAYKIMU MarHUTHOTO
OJISL JJIMHHOTO MIPSIMOTO MTPOBOJIHUKA U 3AMKHYTOT'0 KOJIBLIEBOI'O TPOBOJHUKA,
KaTyIIKUA ¢ TOKOM. OnbIT Dpcrena. BzaumoieiicTBre MPOBOJHUKOB C TOKOM.
Cuna Amnepa, €€ MOJyJIb U HAIIPABJICHUE.
Cuna Jlopenna, e€ MolyJib U HampaBiieHUE. [[BMKeHHE 3apsHKEHHON YaCTHUIIBI B
OJTHOPOJHOM MarHuTHOM nojie. Pabora cuiel Jlopenia.
JdeMoHCcTpanuu
*  OmnsIT Dpcrena.
*  OTKJIOHEHHUE JIEKTPOHHOI'O My4YKa MAarHUTHBIM MOJIEM.
e JIMHWMM UHAYKIIMK MATHUTHOT'O TIOJIS.
B3anmopenicTBue AByX NPOBOAHUKOB C TOKOM.

YdeHn4eckmnii IKCIIEPUMEHT, J1a00paTOPHbIe Pa00ThI
1. U3yueHre MarHuTHOTO MOJIsl KATYIIKHA C TOKOM.
2. UccnenoBanue JeUCTBUS TOCTOSHHOTO MarHUTa Ha paMKy

C TOKOM.

DJIEKTPOMATHUTHAS] MHIY KIS
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SABneHue >MeKTPOMarHuTHOM UHAYKIMU. [10TOK BEeKTOpa MarHUTHON UHAYKIUU.
OJ1C mHaykunn. 3aKOH 3JIEKTPOMAarHUTHOW nHAYKmn dapanes.
Buxpesoe anekrpuueckoe nose. IJ1C UHIYKIIMU B TPOBOJAHUKE, IBHXKYILIEMCS
MOCTYNaTEeIbHO B OJTHOPOJHOM MarHUTHOM TIOJIE.
[Ipasuno Jlenua.
NuaaykTuBHOCTD. SABNeHue camouHaykiuu. IJ[C caMOMHAYKIIUU. DHEPTUS
MAarHUTHOI'O MOJISl KaTYIIKU C TOKOM.
DJIEKTPOMArHUTHOE TOJIE.
TexHu4yeckue yCTporuCTBa U MPAKTUUECKOE MPUMEHEHHUE: TIOCTOSHHBIC MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJIBUTATEIb, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS TI€Yb.
JlemMmoHCcTpanuu.
SBneHue 3NEKTPOMArHUTHOU WHIAYKIIUU.
* IlpaBuino Jlenna.
« 3aBucumoctb DJIC UHAYKIIMH OT CKOPOCTH U3MEHEHUS
MAarHUTHOI'O MOTOKaA.
YdeHn4ecKHid IKCIIEPUMEHT, J1a00paTOpHbIe Ppad0ThI

1. MccnenoBanue sBJICHUS JIEKTPOMArHUTHOM MHIAYKIIHU

PA3JIEJI 5. KOJIEBAHUA 1 BOJIHbBI
Mexanu4deckue KoJe0anus.

KonebarenbHas cucrema. CBOOOAHBIE MEXaHUYECKHE KOIEOAHMS.
["apmonunyeckue konedbanus. [lepuon, yacrora, ammauTyna u ¢asza KoseOaHuu.
[IpyxuHHBIN MasATHUK. MaTeMaTUYECKUN MasAiTHUK. Y paBHEHUE TAPMOHUYECKUX

kosnebanuit. [IpeBpallieHre SHEpruv Mpy rapMOHUYECKUX KOJIeOaHUsIX.

JdemoHcTpanuu
* UccnenoBanue mapaMeTpoB KoneOaTeTbHON CUCTEMbI (TIPYKUHHBIN WIN

MaTeMaTU4E€CKUI MEUITHI/IK).
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* HaGnronenue 3aTyxarommux KojieOaHuii.

* MHccnenoBanue CBOMCTB BIHYKICHHBIX KOJIEOaHMIA

YdeHn4ecKHid IKCIIEPUMEHT, J1a00paToOpHbIe pad0ThI
1. UccnenoBanue 3aBUCUMOCTHY MEPUO/Ia MAJIbIX KOJIEOAHHI rpy3a Ha HUTH OT

JJIMHBI HUTH U MACCHI Tpy3a.

JJIeKTPOMATHUTHBIE KOJIe0aHus
KoneGatenbHblil kKoHTYp. CBOOOHBIE JIEKTPOMArHUTHBIE KOIeOaHus B
UCATBHOM KOJI€0AaTEeIbHOM KOHTYpEe. AHAJIOrUsl MEXAY MEXaHUUECKUMHU U
AJIEKTPOMArHUTHBIMU KonebanusiMu. @opmysa Tomcona. 3akoH CoOXpaHEeHUs
SHEPTUU B UJCATHLHOM KOJIEOATEIHbHOM KOHTYPE.
[Ipencrasnenue o 3aTyxaronux kojaedanusx. BoiHyX/1€HHbIE MEXaHUYECKHE
kosneOanus. Pesonanc. BeiHyX1€HHBIE 371€KTPOMArHUTHBIE KOJIEOAHUS.
ITepemenHslii TOK. CHHYCOMAIbHBIN IEPEMEHHBIA TOK. MOLIHOCTD IEPEMEHHOTO
TOKa. AMIUTMTYTHOE U JEHUCTBYIOIIEE 3HAUCHUE CUIIbI TOKA U HAIIPSIKEHHUS.
Tpanchopmarop. [IponsBoacTBO, epenada u NOTpedIeHUE AMEKTPUIECKOM
SHEPrur. DKOJOrMYECKHE PUCKH IPU ITPOU3BOACTBE JIEKTpodHepruu. Kynbrypa
UCITOJIb30BAHUSA AIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.
TexHuueckne yCcTporCTBA U MPAKTUYECKOE MPUMEHEHHUE: ANEKTPUUECKUN 3BOHOK,

I'CHCpATOp INCPEMCHHOI'O TOKA, JIMHUH 3JICKTPOIICPpCaay.

JdemoHcTpanumn
* HccnenoBanue napaMeTpoB Kojie0aTebHON CUCTEMBI (MIPY>KUHHBIN WU
MaTeMaTUYECKUN MasiTHUK ).
* HaOGmronenue 3aTyxaromux KoJieOaHmi.
* MHccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.
* HaOGmonenue pesonanca.
* CB00OOAHBIC IIEKTPOMATHUTHBIE KOJICOAHNUS.

e  OcuMiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HATIPSIKEHUSI OT BPEMEHHM ) TS
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AJIEKTPOMArHUTHBIX KOJIEOAHMIA.
* Pe3onanc npu nociie0BaTENbHOM COEAUHEHUHN PE3UCTOPA, KATYIIKN
VMHIYKTUBHOCTH M KOHJEHCATOPA.

* Mopenb TUHUY JIEKTPONEpeIayu.

YdeHn4uecknid IKCIIEPUMEHT, J1a00paTOPHbIe Pad0ThI
1. MccnenoBanue nepeMEeHHOr0 TOKA B LIETIH U3 MOCIEA0BATEIbHO COETMHEHHBIX

KOHACHCATOpPA, KaTYIIKHU XU PE3UCTOP

Mexannuyeckue BOJIHBI.

MexaHuueckue BOJIHBI, yciaoBus pacnpocTtpanenus. [lepuoa. CkopocThb
pacnpocTpaHeHus U JAJIMHA BOJHBIL. [lonepeyuHbie u Mpoa0abHbIE BOJIHBI.
WNHurepdepenus u Auppakums MEXaHUYECKHUX BOJIH.
3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.
JdeMoHCTpanuu

« (OO0pa3oBaHue 1 pacIpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

» Koneb6momeecs Telo Kak HCTOYHUK 3BYKA.

» HaOmroneHue oTpaxeHus ¥ MPEIOMIIEHUS MEXaHUYECKUX BOJIH.

» Habmionenne nareppepeHnu u 1udpakiuu MEXaHHIECKUX BOJIH.

* 3BYKOBOU pE30HAHC.

3JIeKTpOMaFHHTHI>Ie BOJIHBI

DJIEKTPOMArHUTHBIC BOJIHBL. Y CJIOBUS U3JYYEHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanusa sektopoB E, B, v B anexkrpomarautHoi BoinHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJTH: OTPaKEHHE, MPETOMIICHUE, TIONSIpU3aIus, TudpaKims,
unTepdepenus. CKOpocTb AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3neKTpOMarHuTHbIX BOJIH. [I[puMeHEeHnE A1EeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

HpI/IHHHHBI PaaAruoOCBA3U U TCIICBUIACHUS. Pa,ZII/IOJIOKaHI/IH. BJIGKTpOMaFHI/ITHOG
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3arpsA3HEHUE OKpYXkKarollel cpenbl. TexHu4ecKue yCTPOMCTBA M MPAKTHYEeCKOoe
NPUMEHEHMe: MYy3bIKaJIbHbIE MHCTPYMEHTHI, YIIbTPa3BYKOBask TUAarHOCTUKA B
TEXHUKE U MEAUIIMHE, pajiap, paAuONpuEMHUK, TEIEBU30pP, AHTEHHA, TeNIE(OH,
CBY-neus.
JdemoHcTpanuu

» [llkayma 3n€KTPOMarHUTHHIX BOJIH..

Onruka

I'eomerpuueckas ontuka. [IpssMonrHerHOe pacIpOCTpaHEHUE CBETA B
onHoposHOM cpene. JIyd cBera. ToueuHblit HCTOUHUK cBeTa. OTpakeHHUE CBETA.
3akoHbl oTpaxkenus cBera. [loctpoeHne n300pakeHni B IIIOCKOM 3€pKale.
[Ipenomienue cBera. 3aKOHBI IPETOMIICHHS CBETa. AOCOTIOTHBIN MOKa3aTeh
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid yroi moJxHoro
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceera. CinoxHblil coctaB Oenoro cera. L{Ber. CoOuparoiue u
pacceuBaromue JUH3bl. TOHKas JIMH3a. POKYCHOE PACCTOSIHUE W ONTHUYECKAas
CUJIa TOHKOH JnH3bL. [locTpoeHnue n3o0paxxeHuii B COOMpAIOIIUX U
pacceuBaromux JnH3ax. DopMysa TOHKOMN JIMH3BI. Y BEJINUEHUE, 1aBAEMOE
JIVMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

Bonnosas ontuka. Matepdepenius cera. KorepeHTHbIE HCTOYHHUKHU. Y CIIOBHS
HAOJII0ICHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuusa csera. JudpakunonHas peméerka. Y cioBue HaOM0AeHHs TIIaBHbIX
MaKCUMYMOB TpH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO
pPELIETKY.

[Tonspuzanus ceera.

TexHu4YecKHne yCTpOUCTBA U NPAKTUYECKOE NPUMEHEHNE: OUKH, JyTa,
doToanmapat, MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEIECKOII, BOJTOKOHHAS

OTITHKA, TU(PPAKITMOHHAS PEIIETKA, TIOJSIPOUI.
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JdemoHcTpanuu

* IIpssmonuHetHOE pacnpOCTpaHEHHUE, OTPAKEHUE U MIPETOMIIEHUE CBETA.

OnTtuyeckue mpudopBkl.

* IlonHoe BHyTpeHHEE OTpaxeHune. Moaenb CBETOBOA.

* MHccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

* Mogenu MUKpOCKOMNa, TEIECKONa.

» Habmoaenue nnrepdepeHiuu cBera.

» HabGmonenue qudpakiuu cBera.

» Halnronenue nucrnepcuu cBera.

* [lonydenue cnekTpa ¢ IOMOLIBIO PU3MBI.

* IlomyyeHue cekTpa ¢ NOMOIIbIO AUGPAKLIMOHHON PEIIETKH.

» HabmroneHue nonspuzanuu cBeTa.

YdeHn4ecKHil IKCIIEPUMEHT, J1a00paTOpHbIe padoThl

1. U3mepenne nokas3artesist IpeIoOMIIEHUS CTEKIIA.

2. UccnenoBanue CBOMCTB M300pakeHUH B JIMH3aX.

3. HabnroaeHue 1ucrepcuu cBeTa
OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
I'pannIpl NPUMEHUMOCTH KJIIACCUYECKOM MEXaHUKU. [1oCTynarTsl crienuanbHON
TEOPUHU OTHOCHUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJS CKOPOCTH CBETA B BAKYYME,
MPUHIUIT OTHOCUTEILHOCTH DUHIIITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHU U COKPALICHUE
JUTUHBI.
DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHUIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJIbCOM PENSITUBUCTCKON YaCTULIBI. DHEPT U

ITOKOA.

KBAHTOBASA ®PU3UKA

JIeMeHTbl KBAHTOBOM ONTHKH
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®otonbl. Popmyna [lnanka cBA3M 3HEPrUM POTOHA C €r0 YaCTOTOM. DHEPrus u
UMITYJIbC (OTOHA.
OtkpeiTue u uccnenoanue porodrpdexra. Onwitel A. I'. CroneroBa. 3aKoHbI
dororddexra. YpaBuenue Diinmreina aia porodddexra. «KpacHas rpaHuiia
dororddexra.
Hasnenue ceera. OnbiTel I1. H. JleGenepa. Xumuueckoe AeHCTBHE CBETA.
TexHuveckue ycTpoicTBa M MPaKTHYECKOe MPUMeHeHHUe: (POTOIEMEHT,
doTongaTumk, comHeyHas 6arapesi, CBETOANO/I.
JdemoHncTpanuu

o DoT03(eKT Ha YCTAaHOBKE C HIMHKOBOH IJIACTUHOM.

e UccnenoBanue 3akoHOB BHelTHEro porodddekra.

e (CBeToauon.

e ComnevHas 6arapes.

AtomHas ¢usuka.

Mopens atoma Tomcona. OneiThl Pezepdopaa o paccessHuio

[J-gactuu. [Inanerapuas momens aroma. [loctynatel bopa. U3nmyyenue u
norjioueHrue (POTOHOB MPHU NEPEXOAE aTOMa C OJTHOTO YPOBHS SHEPTUU HA JPYTOM.
Bunsl ciektpoB. CekTp ypOBHEM SJHEPTUHA aTOMA BOJIOPOJA.

BonnoBsie cBoiicTBa yactuu. Bonnel ae bpouna. KopnyckyisspHO-BOIHOBOM
Jyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1yUYCHHE.

DKCIEPUMEHTBI, I0Ka3bIBAIOIINE CIOXKHOCTh CTPOEHUS siipa. OTKphITHE
paanoakTuBHOCTH. OnbITHI Pezepdopia o onpeneneHro coctaBa
paanoakTUBHOTO M3nyuenus. CBoiicTBa anbda-, 6era-, raMmMa-u31yyeHus.
BnusiHne paanoakTUBHOCTH Ha KUBBIE OpraHU3Mbl OTKPBITUE TPOTOHA U
HelTpoHa. Hyknonunas mozens sigpa I eitzenbepra—IBanenko. 3apsia sapa.

Maccosoe uucio sapa. M3oronsl.
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Anbda-pacniaa. DIEeKTPOHHBIN U MO3UTPOHHBINA OeTa-pacnal.

I'amma-n3nydenne. 3aKOH palOaKTUBHOIO pacnajia.

DHeprusi CBA3HM HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt Maccol sapa.

S nepHble peakuuu. JlenieHue U CUHTE3 s1€Ep.

SAnepusriii peaktop. Tepmosinepusiii cunTes. [IpodieMbl U TEPCIIEKTUBHI SIIEPHOIM

SHEPIreTUKH. DKOJIOTUYECKUE ACIEKThI SIAEPHON SHEPTE€TUKH.

TexHuuyeckue yCTPOﬁCTBa H TNPAKTHYECCKOEC MIPUMEHECHUE:

CIIEKpAJIbHBINA aHAIN3 (CIIEKTPOCKOM), Jla3ep, KBAHTOBBIM KOMITBIOTED.

YdeHnnueckmii IKCIIEPUMEHT, J1a00paTOPHbIE PA00ThI
1. HaGnroaeHue TMHEHYATOrO CIIEKTpA.

2. UccnenoBanue TpekoB 4acTull (TI0 TOTOBEIM (G OoTOrpadusim).

JJIeMeHTapHbIE YaCTUIIbI

MeTtobl HAOIOICHUS U PETUCTPAIIUN HIIEMEHTAPHBIX YaCTHUIIBI.
dyHIaMeHTaIbHbIe B3aUMOEHCTBUA. EMUHCTBO u3nyueckoii KapTUHBI MUpA.
TexHuveckue ycTpoMCTBA M MPAKTH4YeCKOe MPUMEHEHHUe: JO3UMETP, Kamepa

Bunbcona, sigepHblil peakTop, aToMHast 0omoa.

).
SJEMEHTBI ACTPOHOMUWU U ACTPO®U3UKU

DTarnbl pa3BUTHS acTpoHOMUM. [IprKiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 38€31H0r0 HebOa .Co3Be3aust, sipkue 3BE3/bI, IUTAHETHI, UX BUIANMOE
JIBIKEHHUE.

ConHeuHast cucTema.

Comnnie. Conmueunasi akTUBHOCTh. McTounuk sHeprun CoiiHIla ¥ 3BE37. 3BE3/bI,
VX OCHOBHBIE XapaKTepUCTUKU. Jlnarpamma

«CTEKTPaJIbHBIA KJIACC — CBETUMOCTBY. 3BE3/bI INIABHOM MOCIEI0BATEIBHOCTH.

3aBHUCHUMOCTD «Macca — CBETHUMOCTDY TS 3BE3 /T rJIaBHOMU IMOCJIICAOBAaTCIBHOCTH.
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Bnytpennee ctpoenue 38€31. Co BpeMEHHBIE NPEICTABIEHUS O IPOUCXOKIECHNUN U
spomtonu ConHIA 1 3BE311. DTaIlbl JKU3HU 3BE3 .
Muneunsiii [Tyt — Hama "anaktuka. [lonoxenue u auxenue ConHia B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBasapbl. YEpHBIE IBIPHI B AApaX
rajgakTHK.
Bcenennas. Pacimmpenne Beenennoit. 3akon Xa66ia. Pazberanue ramakTuk.
Teopust bosbioro B3peiBa. PenukToBO€ M3iydyeHue.
Macmrabnas ctpykrypa Beenennoit. Meraranaktuka. Heperénnbie npo0iembl
aACTPOHOMMH.
Y4yenuuyeckue HAOMIOACHUSA
e HaOnronenust HEeBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
PWIOKESHUH JIs1 OTpeIeTICHUS TIOJIOKEHHSI HEOECHBIX 0O0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE c03Be3/11s1 CEBEPHOIO MONYIIAPUS U SIPKUE
3BE3/ILI.

e HaGmonenus B Teneckon Jlynsl, maner, Maeynoro I[ytu.

OBOBHIAIOUIEE ITOBTOPEHHUE

Ponb hpu3uku u acTpOHOMHHU B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COITUAILHON 1
ATUYECKON cepax AesITEIbHOCTH YeIOBEKa; pOJib K MECTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOW HayYHOU KapTUHE MUPA; POIb GU3UUECKON TEOPUH B
dbopMUpOBaHUHU MPECTABICHUN 0 PU3MUECKON KapTUHE MUPA, MECTO (PU3UUECKOMN
KapTUHBI MUpa B O0IIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX

MPEJICTABIEHUMN O TIPUPOJIE.

MEXIIPE/IMETHBIE CBA3HU

Nzyuenue xypca ¢usuku 6a30Boro ypoBHs B 11 Ki1acce oCymiecTBIsSETCS ¢ YIETOM
COJIep KaTeNbHBIX MEKIPEIMETHBIX CBSI3€l C KypcaMH MaTeMaTHKH, OMOJIOTHH,
XUMUH, Teorpaduu U TEXHOJIOTHH.

MexnpeaMeTHble TOHATHS, CBA3aHHbBIE C U3YYEHUEM METO/I0B HAYYHOI'O
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NO3HAHUS: ABJICHHUE, HAYYHbIN (DaKT, TUoTe3a, (pu3nueckas BEIMUYUHA, 3aKO0H,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJIETb, U3MEPEHUE.
Matemartuka: peleHue CUCTeMbl ypaBHEHUI; TPUTOHOMETPUYECKHE (PYHKINU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC; OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO;
BEKTOPBI ¥ UX IPOEKLUN HA OCU KOOPAMHAT, CI0KEHUE BEKTOPOB; IIPOU3BOJHBIE
AJIEMEHTapHbIX QYHKUMN; IpU3HAKU OO0 TPEYT OJIbHUKOB, ONpEEIICHNE
TUTOIIA/IM TTOCKUX (UTyp U 00bEMA Tel.

buonorus: snexkTpudeckue IBIEHUS B )KUBOM IPUPOJE, KoJieOaTeIbHbIE TBUKEHUS
B J)KMBOM IIPUPOJE, ONTUYECKUE SIBJIICHUSA B )KUBOU MPUPOJIE, IEUCTBUE paguallii
Ha YKUBBIEC OPTaHU3MBI.

XHUMHSA: CTPOEHUE ATOMOB U MOJIEKYJI, KPUCTAININYECKAS] CTPYKTYpa TBEPABIX TeE,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMYECKOW PEIIETKY, CIEKTPAIbHBIA aHATIU3.
['eorpadusi: MarHuTHBIE TTONTIOCA 3€MJTU, 3AJI€KA MATHUTHBIX Py, (POTOChEMKA
3€MHOM MMOBEPXHOCTH, MPEICKA3ZAHUE 3EMIICTPSICCHU.

TexHomorus: IMHNUN dJIEKTpoIIepeay, TeHEPAaTOp IEPEMEHHOIO TOKA,
3JIEKTPOJABUTATENb, UHAYKIIMOHHAA [1€4b, Pajap, paAuONpUEMHUK, TEIEBU30D,
aHTeHHa, tenedoH, CBU-neus, NpoeKIMOHHBIN anmnapat, BOJOKOHHAS ONTHKA,

coJiHeyHas Oarapes.
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TEMATWUYECKOE NJ1AHNPOBAHWE

10 KJIACC (35 )

TemaTnueckuit 010K, TeMa

OCHOBHOE coJiep)KaHNe

OCHOBHBIE BUOBI ACATCIBHOCTHU yqaumxc;{l

PA3JIEJI 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUA (1 1)

dwu3uKa U METOBI HAYYHOTO
rmo3Hanus (1 1)

dusnka — Hayka o npupone. Hayunsie MeTobl
[I03HaHUS OKpY’KaroLero mupa. Poib sxcniepuMenTa u
TEOpUU B IPOLIECCE ITO3HAHUS TPUPOJIbI. DKCIEPUMEHT
B (pu3mke.

MonenupoBanue GU3NYECKUX SABJICHUHN U MPOILIECCOB.
Hayunble runoressl. ®usnueckue 3aK0HbI U TEOPUU.
['paHuIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.

[ [puHLINIT COOTBETCTBUS.

Ponb 1 MecTo pu3nKU B GOPMUPOBAHUN COBPEMEHHOM
HAay4YHOW KapTHHBI MMpA, B IPAKTUYECKOMN
NEeSITEIILHOCTH JIIOIEH

Pabota B rpymnme 1o noAroToBKe KOPOTKUX COOOLIEHUI O poJin
M MecTe (PU3UKH B IPAKTHYECKOM eI TEIEHOCTH JIFOCH.
OcBOeHHE OCHOBHBIX MMPHUEMOB pabOTHI C IU(POBOIA
maboparopueit mo pusuke




Temarnyeckui OJI0K, TEMa

OCHOBHOE coJiep)KaHNe

OCHOBHBIC BUABI ACATCIIbHOCTU YHAllIUXCA

PA3JIEJI 2. MEXAHUKA

9 )

Kunemaruka (2 )

Mexanuuyeckoe aBrkeHne. OTHOCUTENEHOCTh MEXaHHUECKOTO
nBrokeHus. Cucrema otcuéra. TpaekTopus.

[lepemenienue, CKOpocThb (CpeHsst CKOPOCTh, MTHOBEHHAs
CKOPOCTh) U YCKOPEHHE MAaTEPUAJIbHOM TOUKH, X MPOECKIIUU
Ha OCH CUCTEMBI KoopAauHaT. C0KeHUE IEPEMEIICHUHN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEITHOE
nBIokeHue. ['paduku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH,
YCKOpPEHUS, IIyTH U IEPEMEILEHUS MaTEPUATIbHON TOYKU OT
BPEMEHH.

CBoOosHOE najsieHne. Y ckopeHue cBOOOIHOTO MaIeHusl.
KpuBonuHeliHOe ABMKEHUE. [[BUKEHNE MATEPUAIIBHON TOYKH
110 OKPY’KHOCTH C TIOCTOSIHHOW IO MOAYJIK0 CKOPOCTBIO.
'YTI10Bast CKOPOCTS, JIMHEHAs CKOPOCTh. Ilepuon

1 yacToTa oOpaienus. LleHTpocTpeMuTensHOe yCKOpeHHe

[IpoBeneHNE SKCIIEPUMEHTA: U3YICHHE HEPABHOMEPHOTO
ITBUKEHUS C LIEJIBIO OINPEEICHUS] MTHOBEHHOM CKOPOCTH;
MCCIIEIOBAaHUE COOTHOIICHHSI MEXKTY IMTYTSMH, TPONTCHHBIMU
TEJIOM 32 MOCJIeI0BATEIbHBIE PABHBIE TPOMEKYTKH BPEMEHHU
MpY PAaBHOYCKOPEHHOM JIBMKEHHUH

C HaYaJIbHOW CKOPOCTBIO, PABHOU HYIIO; U3yYEHUE ABUKECHUS
[apuKa B BI3KOU KUAKOCTH. OOBSICHEHUE OCHOBHBIX
MPUHIUIIOB JICUCTBUSL TEXHUYECKUX YCTPOUCTB, TAKUX KaK:
CIIUJIOMETP, LIEMTHBIE U PEMEHHBIE TIepe/laul IBUKECHUS; U
YCJIOBHM UX O€30MaCHOTO MCIIOJIH30BAHUS B IOBCETHEBHOM
PKU3HH.

Perienne pacu€THBIX 33724 C IBHO 331aHHON (PU3UYECKOI
MOJICJIBIO C UCIIOJIb30BAaHUEM OCHOBHBIX (hOPMYJI KHUHEMATHKH.
[MocTpoenue u aHAIN3 TPAPUKOB 3aBUCUMOCTEH
KMHEMATUYECKUX BEJIMYMH OT BpeMeHU. PacriozHaBaHue
(bU3UYECKUX SIBJICHUHN B yU€OHBIX OMBITAX U OKPY>KAIOIIEH
PKU3HH: pABHO- MEPHOE U PAaBHOYCKOPEHHOE MPSMOJIUHENHOE
IBIKEHHE, CBOOOIHOE MaJACHHE TE, IBIDKCHUE 10

OKPY>KHOCTH.




OnucaHne MEXaHU4YEeCKOro JIBUKEHHSI C UCIIOJIb30BaHUEM
(bM3MUeCKUX BETMYMH: KOOPAMHATA, TyTh, IEpEMEICHHE,
CKOpPOCTb, YCKOPEHHE.

Pabora B rpymnmnax rnpu iaHupoOBaHUU, IPOBEICHUH U
MHTEPIIPETAlNN PE3YIbTATOB ONBITOB U aHATU3E
ITOTIOJTHUTEILHBIX UCTOYHUKOB MH- ()OPMAIIMHU TI0 TEME

[{unamuka (3 u)

[Tpuaimn otHocuTenpbHOCTH ["anunes. [lepBblil 3aKOH
HprotoHa. MHepLanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpunnun cynepno3uuuu cui. Bropoi
3akoH HbproTOHA 111 MaTepuaibHOM TOUKU. TpeTuil 3aKkoH
HpbroToHa 1711 MaTepuaIbHBIX TOYEK.

3akoH BceMUpHOTO TsArotenus. Cuna tsokectu. [lepBas
KOCMHYECKasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buss
TpeHUs (ITOKOsI, CKOJIbKEHHUs, KaueHus ). Cuia TpeHusl.
Cyxoe Tpenue. Cumna TpeHUs CKOIBXEHHS U CHIIa TPEHUS
noxost. Koadduument tpenus.

Cuiia CONpOTUBIICHUS PU JBUKEHUH Tea B )KUIKOCTH WU
rase.

[MoctynaTtensHoe U BpaliaTeIbHOE ABIKEHHUE a0COTIOTHO
TBEPAOrO Tena.

MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpalieHus. [Ineuo cusl.

YcinoBus paBHOBeCHsI TBEPAOIO Tea

[IpoBeaeHune sKCTIEpUMEHTa: UCCIEA0BaHUE 3aBUCUMOCTH
CHJT YIIPYTOCTH, BOHUKAIOIINUX B MPYKUHE U PE3UHOBOM
00pasiie, oT ux aedopMaIim; u3ydeHne JBIKEHUS OpycKa
MO HAKJIOHHOMW TUIOCKOCTH; UCCIIEIOBAaHUE YCIOBUMN
[paBHOBeCHsI TBEPJIOTO TeIa, UMEIOIIETO OCh BPAIICHHUS.
OO0BsicHEHHE 0COOEHHOCTEH PaBHOMEPHOTO U
PAaBHOYCKOPEHHOT'O MPSMOJIUHEHHOTO JBUKEHUS,
CBOOOJTHOT'O MAJICHUS TEJ, IBHIKCHHUS

MO0 OKPYXHOCTH Ha OCHOBE 3aKOHOB HpI0oTOHA, 3aKOHA
BCEMHUPHOTO TATOTEHHUS.

OO0BsICHEHHE OCHOBHBIX TTPUHITUTIOB JICHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KAK MOJIIUITHUKH.
O0BsiCHEHHE TBIKEHUS UCKYCCTBEHHBIX CITYTHHKOB.
Pemenue pacu€THbIX 3a/1a4 ¢ IBHO 3aJlaH- HOU
(hU3UIECKOI MOJIETTBIO C UCTIOIH30BAHUEM OCHOBHBIX
3aKOHOB U ()OPMYI TUHAMHUKH.




Ilpooonsicenue

Tematuyeckuii OJI0K, TeMa

OcHOBHOE COACpKaHNC

OCHOBHBIE BHUBI ACATCIIBHOCTH YYalllUXCs

PacriozHaBaHue GU3NYECKUX SBJICHUN B yUEOHBIX ONBITAX U
OKpYXKaroIleH KU3HU: HHEPLUS, B3aUMOJAEHCTBHE TEN.

AHanmu3 GU3NYECKUX MPOLECCOB U SIBIICHUH C UCHOJIb30BAHUEM
3aKOHOB M IPUHIMIIOB: 3aKOH BceMUpHOro Tarotenus, |, Il u 11l 3axonst
HproTOHA, MPUHLUI CYNEPIO3ULIUHU CHUJI, TPUHIUIT PABHOIIPABHOCTH
MHEPLHAIBHBIX CUCTEM OTCUYETA

3aKOHBI COXpPaHEHHUS B
MEXaHUKE

(4 1)

HmITyibC MaTepHAIBHON TOYKH (TeTa),
CHUCTEMbI MaTEepHAIbHBIX TOUEK. MITynbC
CUJIBI 1 U3BMEHEHHE UMITYJIbCA Tea. 3aKOH
COXpaHEHUs UMITyJIbca. PeakTuBHOE
ITBIDKCHUE.

PaGota cuibl. MOITHOCTD CHIIBIL.
Kunernueckas sHeprusi MaTepuaibHOU
rouku. Teopema 00 U3MEHEHUN
KMHETUYECKON YHEPIUH.

ITorenmaneHas 3Heprus. [loreHunanbHas
PHEPrus yrnpyro aeGpopMUpOBAHHON
npy>kuHbl. [loTeHnmanbHas sHeprus Tena
BOJIM3H MTOBEPXHOCTH 3EMITH.
[loTeHIMAaIbLHBIE M HEOTCHIIMAILHbBIC
cribl. CBsI3b paOOTHI HEMMOTEHITHATBHBIX

[IpoBeaeHUE IKCIIEpUMEHTA: 3YYeHHE a0COIIOTHO HEYTPYTOro yaapa ¢
IMMOMOIIIBIO IIBYX OAHMHAKOBbIX HUTAHBIX MAasATHHUKOB, UCCIICAOBAaHUC CBA3HU
PabOTHI CHIIBI C U3BMEHEHHEM MEXaHUYECKOW YHEPTHH TeJla Ha IPUMEPE
PaCTsKEHHUS PE3UHOBOIO KI'yTa.

Pemenue pacu€THBIX 3374 C SBHO 3aJaHHON (DU3NYECKON MOJICIIBIO C
MCITIOJIB30BAHUEM OCHOBHBIX 3aKOHOB U (bOpMyJI JUHaAMHUKAU

1 3aKOHOB COXPaHCHHUS.

Penienne kaueCTBEHHBIX 3a/1a4 C OMIOPOM HAa MU3yUYEHHBIEC B pa3zelie
«MexaHHKa) 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UUYECKHE SIBJICHUS.
OnucaHue MEXaHHMYECKOro JBMKEHHUS

C UCIOJIb30BaHUEM (DH3UYECKUX BEITUYHH:




CUJI C U3BMEHEHHEM MEXaHUYECKOW dHEPIUU
CHCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPIUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

MMITYJIbC T€Jla, KHHETUYEeCKasl JHEPTUs, OTeHIMaIbHAas YHEPTUs,
MexaHu4yeckas paboTa, MexaHHYecKas MOIIHOCTb.

AHanmu3 (U3NYECKHUX MPOLIECCOB U SIBICHUI

C MCTOJIb30BaHUEM 3aKOHA COXPAHEHHS] MEXaHUYECKOU YHEPrHH, 3aKOHA
COXpaHEHMsI UMITYJIbCA.

OO0BsICHEHHE OCHOBHBIX TMTPUHITUTIOB JICHCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX KakK: BOJOMET, KONEP, IPYKUHHBIN ITUCTOJIET.

OO0bsicHeHHE ABMKEHUS PaKeT C OMOPOil Ha U3yueHHbIe (pu3nueckue
BEJIMYUHBI U 3aKOHBI MEXAHUKHU.

Vcrionp30BaHUE MPU MOATOTOBKE COOOIIEHUN O MPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH JUIs TOUCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETALIUU

U TIpe/ICTaBICHUS MHPOPMAITH, KPUTUIESCKHI aHATN3 TIOTy9aeMOon
nHbopManuu

PA3/IEJI 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOJIVMHAMMUMKA (11 v)

(OCHOBBI MOJIEKYJIIPHO-
KMHETHYECKOU TEOPUH

(4 1)

(OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
newkenue. Auddysus. Xapaxrep
MBI>KEHUS M B3aUMOJICHCTBUSI YaCTHIT
BelecTBa. Mojieu CTpOeHUsI ra30B,
PKUIIKOCTEN U TBEPABIX TENI U OOBSICHEHUE
CBOMCTB BEILIECTBA HA OCHOBE 3TUX
Mozeneid. Macca mosnekyi. KonndectBo
Beniectra. [loctostnHas ABoraapo.

[IpoBeneHue SKCIIEpUMEHTA: OIPEIEIIEHUE MAaCChl BO3lyXa B KIIACCHOU
KOMHaTe Ha OCHOBE M3MEpEeHHI 00bEMa KOMHATHI, 1aBJICHUS

Y TEMIIEpATyphl BO3AyXa B HEU; UCCIEA0BAHUE 3aBUCUMOCTH MEXKIY
rapaMeTpaMH COCTOSHHS Pa3pPEKEHHOIO rasa.

OOBsiCHEHHE OCHOBHBIX PUHIIUIIOB IEHCTBUIA TEXHUUECKUX YCTPOMCTB,
TaKuX KakK: TEpMO-




Temarnyeckui OJI0K, TEMa

OCHOBHOE CoOJiep>KaHNe

OCHOBHBIC BUABI ACATCIIbBHOCTU YHallIUXCA

TermnoBoe paBHoBecue. TemnepaTypa u eé
n3mepenue. [lkana remneparyp Llenbcus.
Monenb naeaabaoro raza. OCHOBHOE
YpaBHEHUE MOJICKYISPHO-KUHETUYECKON
TEOpUU HIeaTbHOTro ra3a. AOCONOTHAs
TeMIepaTypa Kak Mepa CpeaHen
KMHETHYECKOM SHEPIUU TEIIOBOIO
IBIDKEHUS YaCTHII Ta3a. ['a30BbIe 3aKOHBI.
YpasHenue MenpaeneeBa— Kianeipona.
3akon JlanbToHa.

30mporieccrl B HI€ATILHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA.
['paduueckoe npeacraBneHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n300apa

MeTp ¥ 0apoMETp; M YCIOBHIA UX OE30MAaCHOTO UCITOJIB30BAHUS B
[MOBCEAHEBHOMN KH3HU.

Pacmo3HaBanue (pU3NYECKUX SABJICHUN B YYEOHBIX OIBITaX U OKPYKAIOIICH
KU3HH: TUQQy3us, OPOYHOBCKOE JBHKEHUE.

OrnrcaHue TEIUIOBBIX SBJIICHUH C UCIIOIh30BaHUEM (PU3MUECKUX BEIMYUH:
ITaBJICHUE ra3a, TEMIEPaTypa, CPEIHISA KHUHETUYECKasl SHEPrus
XaOTHUYECKOTr0 JABUKEHUS MOJIEKYJI, CPETHEKBAPATHUHAsI CKOPOCTh
MOJIEKYJL.

AHanmu3 PU3NYECKUX MPOIIECCOB M SIBJICHUH C UCIIOJb30BaHUEM
MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIIECTBA, Fa30BbIX
3aKOHOB, CBS3U CPEAHEU KUHETUUYECKON SHEPIUU TEILIOBOIO IBUKEHHUS
MOJIEKYJI C aOCOJIFOTHOM TEMITepaTypoil.

Perenrie pacuéTHBIX 33724 C SIBHO 33/1aHHON (PU3MUECKON MOJIETIBIO C
MCII0JIb30BaHNEM OCHOBHBIX nojoxxeHuit MKT, 3akoHoB u popmyn
MOJIEKYISIPHOU (PU3UKH.

PabGota B rpynmnax npu rjiaHuPOBaHUH, MPOBEJICHUH U UHTEPIIPETAIIIN
PE3YyJBTATOB OINBITOB U AHAIU3€ JOMOJHUTEIBHBIX HCTOYHUKOB UH-
dbopMmaruu no Teme




v

OCHOBBI TEpMOIMHAMUKH (4

4)

TepmonnHaMUUecKast CUCTEMA.
BuyTpeHHsis sHeprus
TEPMOJTMHAMUYECKON CUCTEMBI U
criocoObl e€ m3meHeHus. Konmuectro
TEIJIOTHl U paboTa. BHyTpeHHsIs 2HEprUs
0JHOATOMHOT'O UJICAJIBHOTO Ta3a. Buasl
TEIJIONEePe1auu: TEIUIOPOBOIHOCTD,
KOHBEKIUS, U3TyYEHHE. Y IeNIbHAs
TEII0EMKOCTh BenecTBa. KonuuecTBo
TEIUIOTHI TP TEIUIONEPEAAYE.

[TonsiTue 06 agrabaTHOM TpoIecce.
[lepBbIil 3aKOH TEPMOJAVMHAMUKH.
[IpuMeHeHne nepBoro 3aKoHa
TEPMOJUHAMUKH K U30IPOLIECCAM.
['paduueckas unTeprperanus padboThl
rasa.

BTOpoii 3aKOH TEPMOJANHAMUKH.
HeoOpaTtuMocTh Mpo1eccoB B MPUPOJIE.
TeruoBble MalvHbL. [IpuHIMIIBL
MelCTBUSI TETNIOBBIX MAIIMH.
[IpeoOpa3oBaHus SHEPTUU B TETLTOBBIX
MamHax. KII/] TernmoBoi MalvHbI.
[{ukn Kapno u ero KITJ[. Dxonoruueckue
npo0JieMbl TEIJIOIHEPreTUKU

[TpoBeneHne y4eHNYECKOTO SKCIIEPUMEHTA: H3MEPEHNE YIeTbHON
TerI0éMKOCTH BemiecTBa. OObSICHEHNE OCHOBHBIX MPUHITUTIOB JIEHCTBUS
MTCXHUYCCKUX yCTpOﬁCTB, TaKHUX KaK: ABUT'aTCJIb BHYTpeHHeFO CFOpaHI/ISI,
OBITOBOW XOJOJWUIBHUK, KOHIUIIMOHED; U YCIOBUI X 6€30MacHOTO
IMCITIOJIB30BAHUS B HOBCG}IHGBHOﬁ JKN3HU.

OHHC&HI/IG I/I3y‘-I€HHbIX CBOI>'ICTB TCJI U TCIIJIOBBIX SIBJICHI/Iﬁ C
MCITOJIh30BaHUEM (PU3MUYECKHUX BEJIMYMH: TaBJICHHUE Ta3a, TEMIIEpaTypa,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS YHEPIHsl, paboTa rasa.

Pemenne pacy€THBIX 3a7a4 C SBHO 3aaHHON (PHM3NYECKON MOJIEIBIO C
MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U ()OpMYIT Te€pMOAMHAMUKH. Perenne
KaueCTBEHHBIX 3aJ1a4 C OMOPOW Ha M3YYEHHBIC B pazjaeie «MosekymsipHas
(du3KMKa U TEPMOIMHAMUKAY 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHe
SIBJICHUS.

Pabota B rpymmax npu aHaIU3e TOMOJHUTEILHBIX HICTOYHHKOB
nH(MOpMAIUHU IO TEME

ArperaTHble COCTOSIHHSI
BerecTBa. PazoBbie
nepexo/ibl (3 )

IMapooOpa3zoBaHue M KOH ICHCAITHS.
Vcnapenue u KureHue. AOCOIOTHAS U
OTHOCUTEIbHAS BIIAXKHOCTh BO3/TyXa.
HacplieHnbiid map. Y iejbHasi TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTH

[TCMIICPATYPhbI KUTICHHUA OT JABJICHUS.

[IpoBeneHne 3KCIEPUMEHTA: U3MEPEHUE OTHOCUTENIBHON BIIaKHOCTU
BO3/1yXa.

O0BbsICHEHHE OCHOBHBIX IPUHLIUIIOB JIEUCTBUS TEXHUYECKUX YCTPOICTB,
TaKUX KaK: THTPOMETP U IICUXPOMETP, KAJTOPUMETP; U YCIOBHM UX
0€30MacHOr0 UCTIOJIb30BaHUS B TIOBCETHEBHOW KHU3HU.




Ilpooonsicenue

TemaTuueckuii 6110k, Tema OcHOBHOE coJiep)KaHne OCHOBHBIE BUIbI ACSITEILHOCTH YYAIIUXCS
TBépnoe Teno. Kpucramnuueckue n OnucaHue NPUHIUIIOB MTOJIyYE€HUsI COBPEMEHHBIX MAaTEPHAJIOB, B TOM
aMopdHbIe Tela. AHU30TPONHS CBOMCTB  [4MCIIC HAHOMATEPHUAIIOB.
KpuCTaJIoB. JKuakue KpucTauibl. Perienue pacu€THbBIX 3aj1ay C ABHO 3a/laHHON (PU3MUECKOM MOJIENbIO C
CoBpemeHHbIE MaTepuaibl. [[1aBineHre 1 MCHOJIb30BaHUEM YpaBHEHMSI TEIJIOBOTO OaJlaHCca.
KpUCTAJIIIM3aLus. Y IelbHasl TEIoTa PenieHye KaueCTBEHHBIX 3a7ia4 ¢ OIIOPOM Ha U3YUYECHHBIE 3aKOHBI,
ruiaBneHus. CyOomumans. 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHHS IO TEME.
Y paBHEHME TEIIOBOro OajgaHca PacriozHaBaHue (PU3MUECKUX SIBICHUHN B y4€OHBIX OIBITAX U

OKpY’KaIOIIeH )KU3HU: eopMarus TBEPABIX TeJ, HAarpEBaHUE U
OXJIAKJEHUE TeJl, U3MEHEHHE arperaTHbIX COCTOSHUM BEIIECTBA U
00BsICHEHUE X HAa OCHOBE 3aKOHOB U (hOPMYII MOJIEKYJISIPHON (PUBHKHU.
Vcrionb30BaHNe HH(POPMAIIMOHHBIX TEXHOJIOTHH [l MOUCKA,
CTPYKTYpUPOBAaHHUS, UHTEPIIPETALINU U TPEJCTaBICHNUs HHPOPMaLUU TPy
MOJArOTOBKE COOOIIEHUH O MPUMEHEHNHU 3aKOHOB MOJIEKYIIIPHON (U3UKU
1 TCPMOAWHAMUKU B TCXHUKEC U TEXHOJIOTUAX

PA3JEJI 4. 9JIEKTPOANMHAMMUMKA (14 1)




OnexkTpocraTuka (5 9)

DJIEKTpU3aLUs TeN. DIEKTPUUECKUN 3apsi.
/[Ba Bua DJIEKTPUUECKUX 3apsI0B.
[IpOBOAHUKY, TUANEKTPUKU U
M10JIyTIPOBOJHUKHU. 3aKOH COXPAHEHUS
PIIEKTPUYECKOTO 3apsiia.

B3aumonericteue 3apsnoB. 3akoH KynoHa.
‘To4YeUHBIN 2IIEKTPUIECKUI 3apsil.
DnexTpuueckoe nosue. Hanmpsok€HHOCTD
BiiekTpudeckoro nosis. [puHmmn
CYNEPIIO3UIIUU DIEKTPUUECKUX TTOJIEH.
JlnHNM HanPsHDKEHHOCTH JIEKTPUYECKOTO
10JIS1.

PaGoTa cuit 3JeKTPOCTaTUYECKOTO TOJIS.
[Toreniman. Pa3HOCTh MOTEHIHAIIOB.
[IpOBOIHUKY U TUANEKTPUKH B
PIIEKTPOCTATUYECKOM IOJIE.
JlnsnekTpudeckasi IPOHUIIAEMOCTb.
DnekTpoéMkocTb. KoHmencarop.
DJIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA.
JHEprus 3apsyKEHHOr0 KOHAEHCaTopa

[ IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHHE IIEKTPOEMKOCTH KOHEHCATOPA.
OOBsICHEHHE OCHOBHBIX MPUHIIUTIOB IEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOT Ui, TAKUX KaK: DJIEKTPOCKOII, JJIEKTPOMETP, dJIEKTPOCTaTHUECKast
BaIuTa, 3a3eMJICHHE AIEKTPONPUOOPOB, KOHIEHCATOP, KOMMUPOBATbHBIN
armapart, CTPYWHBIM IPUHTED; M YCIOBUHN WX 0€30MacCHOTO MPUMEHEHUS B
MPaKTUYECKON KU3HU.

Pemenne pacu€THBIX 3a71a4 C SBHO 3aJaHHON (DU3NUIECKON MOJICIBIO C
MCTIOJTb30BAHUEM OCHOBHBIX 3aKOHOB U (DOPMYIT AJIEKTPOCTATHUKH.
PeleHre kKaueCTBEHHBIX 33/]1a4 C OIIOPOW HA N3YYEHHBIE 3aKOHBI,
BaKOHOMEPHOCTH ¥ (PU3UUECKHE SIBICHUS IO TeMe «ITEKTPOCTATUKAY.
Pacmo3HaBanue pU3NYECKUX SBJICHUN B YIEOHBIX OIBITaX U OKPYKAFOIICH
PKU3HH: SJIEKTPU3AIUs TEJ, B3aUMOJCHCTBUE 3apsI0B;

1 00BSICHEHHE WX Ha OCHOBE 3aKOHOB U (JOPMYJI SJIEKTPOCTATUKH.
Ornrcanne U3y4YeHHbBIX CBOWCTB BEIIECTBA

U DJIEKTPUYECKUX SBJICHHUM C MCMONb30BaHUEM (PU3UYECKUX BETUYHH:
PIIEKTPUYECKUI 3aps/l, HAIPSKEHHOCTD AJIEKTPUYECKOTO 10JI,
MOTEHIMAN, PA3HOCTh MOTEHIUAJIOB, 3JIEKTPO- EMKOCTb.




TemaTnueckuii 010K, TEMa

OCHOBHOE COJIEp>)KaHuE

OCHOBHEBIE BUBI ACATCIIBHOCTU YUYallIUXCA

AHanmu3 (U3NYECKUX MPOLIECCOB M SBJICHUH C UCIOIb30BAHUEM
(bu3nYECKUX 3aKOHOB: 3a-

KOH COXPaHEHUs JIEKTPUUECKOro 3apsiaa, 3akoH KynoHa.

PaboTa B rpynmnax npu aHajau3e JOMOTHUTEIbHBIX HCTOYHUKOB
MH(OPMALIMU U MTOJITOTOBKE COOOILEHHH O MPOSBICHNHU 3aKOHOB
PIIEKTPOCTATHKU B OKPY’KAIOIIEH KU3HN M IPUMEHEHUH UX B TEXHUKE

[TocTOsTHHEBIN

DIIEKTPUYECKUH TOK.
TOKHM B pa3iIMyHBIX
cpenax

(9 4)

DJIEKTPUUYECKUHN TOK. Y CIIOBUS
CyILECTBOBA-

HUS 3JIEKTPUUECKOTO TOKa. MIcTouHUKH
roka. Cuia Toka. [locTossHHBIN TOK.
Hanpspxkenue. 3akon Oma 115 ydyacTka
ICTIH.

DNEKTPUUECKOEe CONPOTUBIICHHUE. Y IeNbHOE
COIIPOTHBIICHUE BEIIECTBA.
IlocienoBartensn-

HOE, TapaJlIeNIbHOE, CMEIIAHHOE COEANHE-
HUE MPOBOHUKOB.

Pabota anexTpudeckoro Toka. 3akon J[xo-
yns—IJlena. MOIHOCTD 37EKTPUUECKOTO
TOKa.

J1C 1 BHyTpEeHHEE CONPOTUBIICHUE UCTOY-
HUKa TOKa. 3akoH OMa 7151 TIOJIHOH (3aM-
KHYTOM) anekTpuyeckoit nenu. Koporkoe

BaMbIKaHUC.

[TpoBeneHue SKCIIEpUMEHTA: U3YUEHHE CMe-

[IIAHHOTO COEMHEHMS PE3UCTOPOB; U3MEPE
Hue DJIC UCTOYHMKA TOKA U €r0 BHYTPEH-
HETo COMPOTUBJICHHUS; HAOIIOIEHUE TIEKTPO-
n3a.

OOBsiICHEHNE OCHOBHBIX IPUHIIUIIOB 1EHCTBHS
TEXHUYECKHUX YCTPOMCTB M TEXHOJIOTUH, Ta-

KHUX KaK: aMIIEpMETp, BOJBTMETP, PEOCTAT,
MCTOYHUKHU TOKA, 3JIEKTPOHArPEBATEIbHbIE
NpUOOPBI, ITEKTPOOCBETHTEIBHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH U~
0]1, TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYIIPO-
BOJIHUKOBBIH MO/, TAJIbBAHUKA; U YCIOBUI
ux 0€301acHOro MPUMEHEHHUS B IPAKTHUECKON
PKU3HU.




JJIEKTPOHHAs IPOBOAUMOCTD TBEPABIX
METaJUI0B. 3aBUCUMOCTh CONPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBEpXIIPOBOIUMOCTb.

DNeKTpUUeCcKUi TOK B BakyyMe. CBoiicTBa
BJIEKTPOHHBIX MYYKOB.

[TorynipoBoaauKy. COOCTBEHHAS H
[IPUMECHAs IPOBOAUMOCTh
[1OJIYTIPOBOTHUKOB.

CBoiicTBa p—N-niepexoa.
[loynpoBOTHUKOBBIE TPUOOPBHI.
DJIEKTPUUYECKUI TOK B pacTBOpax U
[pacIuiaBax 3JIEKTPOJIUTOB.
DJIEKTPOIUTHUYECKAS JUCCOLIAALUS.
DJIEKTPOJIU3.

DJIEKTPUYECKUM TOK B rasax.
CaMOCTOSATENBHBII U HECAMOCTOSATEIIbHBIN
paspsa. Moisaus. [1nazma

Pemenue pacyéTHBIX 33719 ¢ SIBHO 3aJaHHON (PU3NICCKON MOJIEIBIO C
MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hopmyin TeMbl «IlocTosTHHBIN
PIIEKTPUYECKUN TOK».

PacrioznaBanue GU3NYECKUX SABICHUHN B YU4EOHBIX OMbBITaX U OKPYKAIOIIEH
PKU3HH: SJIEKTPUYECKAasi IPOBOJUMOCTh, TETNIOBOE, CBETOBOE, XUMUYECKOE,
MarHMTHOE I€MCTBUS TOKAa. AHAJIN3 SJIEKTPUUECKUX SBJICHUM U MPOLIECCOB
B IIETISIX TTOCTOSTHHOT'O TOKA C MCIOJb30BAaHUEM 3aKOHOB: 3akoH Oma,
3aKOHOMEPHOCTH MOCJIEI0BATENBbHOTO U NapAJJIEIBHOTO COEIUHEHNUS
MPOBOJAHUKOB, 3akoH J[xoyns— Jlenna.

Onrcanye U3yYEeHHbBIX CBOMCTB BEIIECTB U AJICKTPUUECKUX SIBICHUH C
MCIIOJTH30BaHUEM (PU3UYECKUX BEJIMYUH: DJICKTPHUUCCKUH 3apsif, CHIa
TOKa, AJIEKTPUUECKOE HANPSKEHHE, SJIEKTPUUECKOE COMPOTUBIICHUE,
pasHocTh noTeHimanos, DJIC, paboTta Toka, MOIITHOCTH TOKA.
Hcnonb3oBanre MHGOPMAIITMOHHBIX TEXHOJIOTHH JIJIs TIOUCKA,
CTPYKTYPUPOBAHUS, MHTEPIPETALUU U TIPEACTABICHUS HHGOPMAITUU TIPH
MOJTOTOBKE COOOIICHHUN O MPUMEHEHUH 3aKOHOB MIOCTOSTHHOT'O TOKA B
TEXHHUKE U TEXHOJIOTHIX

HUrToro 354




11 KJIACC (34 u)

Temarnyeckui OJI0K, TEMa

OCHOBHOE CcoJiep>KaHNe

OCHOBHBIC BUABI ACATCIIbHOCTU YHAllIUXCA

. OJIEKTPOIMMHAMUKA (7 v)

MarautHoe moJie.
DJIEKTPOMArHuTHasE UHIYKIUS

(74)

[locTostHHEIE MarduThl. B3anMonelicTBue
MOCTOSIHHBIX MarHUTOB. MarHuTHoe moJe.
Bextop MaruutHOM MHAYKUMH. [IpuHIUN
CYNEPIO3UIIMM MarHUTHBIX Tose. JInnun
MarHUTHOW MHAyKuK. KapTuHa nuHuit
MarHUTHOM MHIYKIIMH OS] TOCTOSIHHBIX
MarHUTOB.

MarHuTHOE 110J1€ IPOBOJHUKA C TOKOM.
KapTuna nuHuN MHIYKIIUA MarHUTHOTO
MOJISI ITTMHHOTO TIPSIMOTO TIPOBOJHUKA

U 3aMKHYTOT'O KOJIBIIEBOT'O TPOBOIHHKA,
KaTyLIKU ¢ TOKoM. OnbIT DpcTena.
B3aumoeiicTBruE MPOBOIHUKOB C TOKOM.
Cuiia Amriepa, €€ MOyJib U HalpaBJICHUE.
Cuiia JlopeHua, €€ MOyNb U HallpaBIICHUE.
/[Br>KeHUE 3apsIKEHHON YaCTHIIBI B
OJIHOPOJHOM MarHuTHoM moie. Pabora
cuiibl JIopeHa.

SIBNEeHUE IEeKTPOMArHUTHOM UHAYKIIMH.
[ToTOK BEKTOpa MArHUTHON UHIYKIIMH.
O/1C nHAyKIMK. 3aKOH JIEKTPOMAarHUTHOM
nHayKnuu Papanes.

Buxpesoe anektpudeckoe nose. I/1C
WHAYKLWW B IPOBOJHUKE, TBUKYLIEMCS

110~

[IpoBeneHne SKCIEpUMEHTA: H3y4YEHUE MATHUTHOTO MOJIS KATYIIKH C
TOKOM; UCCIIEOBAHUE ACUCTBUS ITOCTOSTHHOIO MArHUTA HA PaKy C TOKOM;
MCCIIEIOBAHKE ABJICHUS DJIEKTPOMATHUTHON MHIYKLIUH.

OOBsICHEHHE OCHOBHBIX MPUHIIUIIOB JICHCTBHUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: MOCTOSHHBIE MarHUTHI, JIEKTPOMArHUTHI, dJIEKTPOJBUTATEIID,
YCKOPUTEIIN JIEMEHTAPHBIX YACTHL], MHIYKIIMOHHAS [1€4Yb; U YCIOBUN UX
0€3011aCHOT0 IPUMEHEHUS B IPAKTUYECKON JKU3HU.

Perrenne pacuéTHBIX 3324 Ha MPUMEHEHHE (HOpMYIT TeMbl «MarHuTHOE
1oJie. DIEKTPOMAarHuTHasi MHIYKLUS».

PemreHne kaueCTBEHHBIX 3a/1a4 C OIIOPOU HAa U3yYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (pu3HUecKue sABiaeHUs TeMbl «MarHuTHoe moie.
DneKTpOMarHuTHast UHAYKIMs». Onpeenenre HanpaBieHus: BEKTOpa
WHAYKIIMA MarHUTHOTO TOJIs1 IPOBOJHUKA C TOKOM, CHJIBI AMIIEpa U CUJIbI
Jlopenua.

PacriozHaBaHue (pU3MUECKUX SBICHUH B yU€OHBIX OINBITAX U OKpY’Karomien
PKU3HU: B3aHMO-




CTyNaTeJIbHO B OJHOPOJIHOM MarHUTHOM
ToJIE.

[IpaBuio JleHna.

NHIyKTUBHOCTD. SIBIIEHHE CAMOWHTYKIIUH.
DJ1C caMOMHAYKIIHH.

DHEPrusi MArHUTHOTO TOJISI KATYIIKHU C
TOKOM.

DJIEKTPOMArHUuTHOE TOJIe

NIECTBUE MArHUTOB, JIEKTPOMAarHuTHasl HHAYKIUS, CHCTBUE
MAarHUTHOTO TIOJIL HA MPOBOJIHHUK C TOKOM U JBVKYIIHAKCS 3apsi.

/AHAJIM3 3JIEKTPOMArHUTHBIX SBJICHUH C MCIIOJIb30BAaHUEM 3aKOHA
PIEKTPOMArHUTHOW MHIYKIUU.

OnucaHue U3y4eHHBIX CBOMCTB BEIIECTB U AIEKTPOMArHUTHBIX SIBJIEHUI C
MCTIOJIb30BaHUEM (PU3MUECKUX BEJIMYMH: MHYKIMS MarHUTHOTO TOJIs,
cuina Amnepa, cuna JlopeHna, HHAYKTUBHOCTD KaTyLIKH, SHEPTHs
PIEKTPUYECKOTO M MArHUTHOTO IOJIEN

PA3JIEJI 5. KOJIEBAHUWSA

¥ BOJIHBI. Ontuka. (13 )

Mexanuueckue u
HJIIEKTPOMArHUTHBIE
koseOanus (4 u)

KonebarenpHast cucrema. CBOOOAHBIE
MeXaHUYeCKre KoJeOaHusl.
"apmonmnueckue konedanus. [lepuon,
YacToTa, aMILTUTY 1A U (pa3a KoneGaHUM.
[Ipy>xvHHBIA MasTHUK. MaTeMaTHYeCKUN
MasiTHUK. Y paBHEHNE TAPMOHHUYECKHUX
koseOanuil. [IpeBpaiienue sHepruu npu
FapMOHUYECKHUX KOJICOaHUIX.
KonebartenbHblit KOHTYp. CBOOOHBIE
HIIEKTPOMArHUTHbIE KOJIeOaHHs B
M7ealbHOM KoJieOaTeTbHOM KOHTYPE.
AHaOrusl MEXAY MEXaHHYECKUMH U
9IIEKTPOMArHUTHBIMU KOJIEOaHUSMH.
Dopmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPIUH B UI€AIbHOM K0JIe0aTeIbHOM

KOHTYpE.

[TpoBeneHue 3KCIepUMEeHTAa: UCCIeA0BaHNE 3aBUCHUMOCTH ITEPHOJia MaJIbIX
KoJie0aHui Tpy3a Ha HUTH OT JITTMHBI HUTH U MAcChl TPy3a; UCCIIEeOBaHHE
MEePEMEHHOT0 TOKa B LIETIH U3 TOCIEA0BATEIIbHO COSTMHEHHBIX
KOHJIEHCATOpPa, KATYIIKU U PE3UCTOPA.

OO0bsiICHEHHE OCHOBHBIX IPUHLIUIIOB I€WCTBUS TEXHUYECKUX YCTPOICTB,
TaKUX Kak: 3JIEKTPUUYECKUN 3BOHOK, FT€HEPATOpP NEPEMEHHOTO TOKA, JIMHUU
PIIEKTpoOTIepeiad; U YCIOBHI X 0€3011acHOT0 MPUMEHEHHUS B
MPaKTUYECKON KU3HU.

Penienue pacy€THbIX 3a7a4 ¢ IBHO 33JJaHHON

(bu3MYECKOI MOJIENBIO C UCTIONB30BAHUEM OC-




TemaTnueckuii 010K, TEMa

OCHOBHOE COJIEp>)KaHuE

OCHOBHEBIE BUBI ACATCIIBHOCTU YUYallIUXCA

[IpencraBieHue o 3aTyxaromux
KosieOaHusx. BolHyKIeHHbIE
MeXaHHYecKue Konebanus. Pe3onaHc.
BbIHYX/I€HHBIE 3JIEKTPOMArHUTHbBIE
KoJIeOaHusI.

[lepemenHbIil TOk. CUHYCOUIAIbHBIM
MepEeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
IEMCTBYIOLIEE 3HAYEHHUE CUJIbI TOKA U
HaIPSKEHUS.

Tpanchopmarop. [IponsBoacTso, nepenaya
U IOTpeOIeHNe SIEKTPUIECKOIM SHEPTUH.
DKOJIOTUYECKHE PUCKHU TIPH MPOU3BOJICTBE
piexkTpo3Hepruu. Kynerypa
MCIIOJIb30BAaHUS SJIEKTPOIHEPTUH B
MOBCEIHEBHOM KU3HU

HOBHBIX 3dKOHOB U (bOpMy.H, OIIUCBhIBAKOIIINX MCXAHNYCCKHUEC N
PIICKTPOMArHUTHBIC KOJICOaHNS.

OHI/IcaHI/Ie I/I3y‘IeHHBIX MCXAHHUYCCKUX U BHGKTpOMaI‘HI/ITHLIX KOHe6aHI/II71 C
MCII0JIb30BaHUEM (PU3MUYCCKUX BEIMYMH: IEPHOJ] M YaCTOTa KOJICOaHHA,
aMIuIATya U $aza kojaeOaHui, 3apsii U CHJIa TOKA B IPoIecce
rapMOHUYECKHUX DJICKTPOMATHUTHBIX KOJCOAHHMIA.

PGHICHI/IC KAQ4CCTBCHHBIX 3a1a4 C OHOpOfI Ha I/ISYIIGHHI)IC 3aKOHBI,
3aKOHOMEPHOCTH, OMMCHIBAIONINE MEXaHUYCCKUE M SJICKTPOMArHUTHBIC
KoaeOaHusI.

PaboTa B rpymnmnax npu IIaHUPOBAHUU, IPOBEJICHUHN U UHTEPIIPETAIIH
pe3y1'II)TaTOB OIIBITOB, U aHAJIN3€ JOIIOJHUTCIIbHBIX NCTOYHHUKOB
nHGOpPMAIIUHU TI0 TEME

MexaHnuecKue 1
HJIEKTPOMArHUTHBIE BOJIHBI (5

)

MexaHW4YeCcKHe BOJIHBI, YCIOBUS
pactipoctpanenus. [leproa. CKopocTb
pacipoCTpaHEHUs U JIYIMHA BOJIHBI.
ITonepeunsie

U TIpO/I0JIbHBIE BONHBL. HTEpdepentus u
M paKIus MEXaHHISCKUX BOJTH.

3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTBH 3BYKA.

Bricora Tona. TeMOp 3ByKa.

OO0BbsICHEHHE OCHOBHBIX MPUHIIUIIOB IEUCTBUSI TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTH, TAKUX KaK: My3bIKJIbHBIE HHCTPYMEHTHI, YIbTPa3ByKOBas
IMUAarHOCTHKA B TEXHUKE U MEAHIIMHE, pajgap, paIuonpuéMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus; u yciioBuii ux 6€301macHOr0 MPUMCHECHHUS B
MPaKTUYECKON KUZHHU.




DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS
M3ITY9CHHSI DJIEKTPOMArHUTHBIX BOJTH.
B3anmHas

opueHTanus BekTopos E, B, v B
AIIEKTPOMArHUTHOM BosiHe. CBOICTBA
PIIEKTPOMATHUTHBIX BOJIH: OTPaKEHHUE,
MpeToOMIICHHUE, TTOSIPU3aIUs, TUPPAKIIHS,
nHTepdepenimsa. CKopocTh
HIIEKTPOMArHUTHBIX BOJH. [IIkana
PIEKTPOMATrHUTHBIX BOJIH. [Ipumenenne
AIIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHUKITBI paIUOCBA3U U TEICBUIACHUS.
Pagunomokarmusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KAIOMIEH CpeJIbl

PerieHne pacuéTHBIX U KAUECTBEHHBIX 33]1au C OMIOPOI Ha U3yYCHHBIC
3aKOHBI U 3aKOHOMEPHOCTH, OITUCHIBAIOIIME PACTIPOCTPAHEHHUE
MEXaHUYECKUX U DJIEKTPOMArHUTHBIX BOJIH. Mcmosib30Banue
HHGOPMAIIMOHHBIX TEXHOJIOTHIA IS TIOUCKA, CTPYKTYPHPOBAHUS,
WHTEPIPETAINU U TPEICTaBICHIS HH(OPMAIIMU TIPH TTOATOTOBKE
COOOIIIeH I 00 UCTIOIBb30BAHUH JIEKTPOMATHUTHBIX BOJIH B TEXHHUKE.
YdacTie B JUCKYCCHH 00 3JIEKTPOMArHUTHOM 3arpsi3HCHUH OKPYXKaroIeit
Cpebl.

Pabota B rpymmax npu iaHupOBaHUH, TIPOBEICHUHN U UHTEPIIPETALIUU
[PE3YJIbTATOB OTBITOB U AHAH3€ JOTOJHUTEIBHBIX HCTOYHUKOB UH-
dbopmaruu mo Teme

OnTuka (4 )

["'eomeTpuyecKasi ONTHKA.
[IpssMONMHENHOE PAaCIIPOCTPAHEHHE CBETA
B OHOPOJHOU cpene. ToueuHsli
MCTOYHUK cBeTa. JIyu cBeta. OTpakeHue
cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[MocTpoeHne N300paKEeHUH B INTIOCKOM
3epKaiie.

[Ipenomuenue cBeTa. 3aKOHBI
MpeToOMIICHUS CBETa. AOCOTIOTHBIN
noka3zarenb npenomienus. [loaHoe
BHyTpeHHee oTpaxeHue. [IpenenbHblit
YTOJI ITOJIHOTO BHYTPEHHETO OTPaXKEHUSI.
ucnepcusi cBera. Cll0KHBIA COCTaB

Oenoro ceeTa. I[Ber.

[TpoBenenue sxkcriepuMeHTa: HaOIIOACHIE JUCTIEPCUN CBETA; H3MEPEHUE
MOKa3aTesl MPEJIOMIICHHS CTEKJIa; UCCIICIOBAHUE CBOMCTB N300paKECHUH B
UTMH3aX.

OO0BsicCHEHHE OCHOBHBIX IPUHITUIIOB IEUCTBUS TEXHUUECKUX YCTPOUCTB U
TeXHOJIOTUH, TaKMX KaK: OUKH, Tyma, (hoToanmnapar, mpoeKIIMOHHBIN
armapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PPAKITHOHHAS
[peméTKa, MOJIAPOUI; U YCIOBUN UX 0€30MaCHOTO MPUMEHEHHS B
MPAKTUYECKON KU3HU.

Pemenue pacy€THBIX 3324 C SIBHO 33JaHHOM (PU3UYECKOM MOJIEIBIO C
HCIIOJIE30BaHUEM OC-




[Iponomxenue

Temarnyeckui OJI0K, TEMa

OCHOBHOE coJiep>KaHNe

(OCHOBHbBIC BUBI JCATCIIbHOCTU YHAIlIUXCA

Cobuparoiiue 1 pacceuBaroUIie JTUH3bI.
Tonkas nnH3a. @OKYCHOE pacCTOSHUE U
ONTUYECKAsl CHUJIa TOHKOM JIMH3BIL.
[ocTpoenne n3o0paskeHui B
cOOMpAIOINX U PACCEUBAIOLINX JTHH3aX.
Dopmyiia TOHKOH JIMH3BL. Y BEJIMYECHUE,
TaBaeMoe JIMH30M.

[Ipenensl TPUMEHUMOCTH
FEOMETPUYECKON ONTUKH.

Bonnosas ontuka. MHTeppepennns
cBeTa. KorepeHTHbIE HCTOUHUKH.
'YcnoBus HaOMIOIEHNS MAKCUMYMOB U
MUHUMYMOB B HHTEP(EPEHIIMOHHO
KapTHHE OT JIBYX CHH(a3HbBIX
KOI'€pEHTHBIX HCTOUHUKOB.

Judpakmus ceera. udpakuuonHas
peméTka. YciioBre HabMOACHUS TIIaBHBIX
MaKCHUMYMOB IIpH NaJIEHUU
MOHOXPOMaTHYECKOIO CBETA Ha

MU (PaKIIMOHHYIO PEIIETKY.
[lonsipusanus ceera

HOBHBIX 3aKOHOB U ()OPMYJI FT€OMETPHUUECKON ONTUKH.

[locTpoeHue u onucanue N300paxxeHusl, CO34aBAEMOr0 IJIOCKUM 3€pKaJIoM,
TOHKOM JIMH30M.

Pacnio3snaBanue pu3nyeCKUX SIBICHUN B ONBITAX U OKPYXKAIOIIEH KU3HU:
MPSIMOJIMHEITHOE PaclpOCTPaHEHUE CBETA, OTPAXKEHUE, IIPEIIOMIICHUE,
UHTEepepeHIHs, TUPPAKIHs U TOIAPU3AIHS CBETA, TUCTIEPCHS CBETA.
IAHAJIN3 ONTUYECKUX SIBJICHUU C UCIIOIb30BAHUEM 3aKOHOB: 3aKOH
PSIMOJIMHEMHOIO pacpoCTpaHEHMsI CBETA, 3aKOHbI OTPAaKEHUS CBETA,
3aKOHBI IIPEJIOMJIEHHSI CBETA.

OnucaHne ONTHYECKUX SIBJICHUM C NCIOJIBb30BaHUEM (PU3NYECKUX BETNUMH:
(oKycHOE pac- CTOSIHUE U ONITHYECKAask CUJIA JINH3BI

. OCHOBBI CIIELIMAJIBHOU TEOPUU OTHOCUTEJIBHOCTHU (1 u)

Ocuossl CTO (1 )

['paHuLIBI IPUMEHUMOCTH KIIACCUYECKOU
MexaHuKH. [locTynaTel cienuanbHON
TEOPUHU OTHOCUTEIILHOCTH
MHBAaPUAHTHOCTb MOAYJISI CKOPOCTH CBETa
B BAKyyM€, IIPUHIUII OTHOCUTEIILHOCTH
OWHIITEHHA.

Pemenune kauecTBEHHBIX 3a7a4 C OMIOPOM Ha U3YUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pusnueckue apieHus no treme «OcHoBbl CTO.
Vcnionb3oBanue UHGOPMAIIMOHHBIX TEXHOJIOTUH [Tl TOMCKA,
CTPYKTYpUPOBaHUs,




OTHOCUTENBHOCTb OJHOBPEMEHHOCTH.

3ame IeHre BpeMEeHHU M COKpAIleHNe

ITMHBL. DHEPTUs U UMITYJIbC

peHZTHBHCTCKOﬁ qaCTUuOhbl.

CBs3b Macchl C SHEPTUEN U UMITYJILCOM
€JIITUBUCTCKOMN YaCTHUIIBI. DHEPTUsl OKOS

WHTEPIIPETAINU U TIPECTaBICHNUS NH(OPMAIIUU TIPU TTOITOTOBKE
COOOIIEHNH O TPaHUIIAX MPUMEHUMOCTH KJIACCHYECKOM MEXaHUKH 1
ocuoBax CTO

. KBAHTOBAS ®U3UKA (9 u)

JJIEMEHTEI KBAHTOBOU
onTuku (1 u)

Dotonbl. Dopmyina [Tnanka cBA3u SHEprUn
(hOoTOHA C ero YacTOTO. DHEPrusi U UMITYJIbC
(dhoToHa.

OTtkpbiTHE U HccaenoBanne GoTodrddekra.
OnbiTel A. I'. CTroneToBa. 3aKOHbI
doTtorddekra. YpaBHeHHE DWHINTSIHHA TSI
dboTodrddexra. «KpacHas rpaHuUIa
dboTorddekra.

JlaBienue cBeta. OneiTel [1. H. JIeOGenena.
XUMUYECKOE JICMCTBHE CBETA

OO0BsICHEHHE OCHOBHBIX MTPUHITUIIOB ICHCTBUS TEXHUYECKUX YCTPOUCTB,
TaKkuX Kak: (oTorneMeHT, (OTONaTIMK, COTHEYHAst OaTapesi, CBeTOIHO;
U YCIIOBHM MX 0€30MacHOro MPUMEHEHHs B IPAKTUUECKOM KU3HHU.
Pemrenne pacu€THBIX 33724 C SIBHO 33aHHON (PU3NIECKON MOJIETIBIO C
MICTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U ()OPMYJT KBAHTOBOM ONTHKH.
PemreHne kaueCTBEHHBIX 3a/1a4 C OIIOPOM HAa U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.

Pacno3naBanne pU3NUECKUX SBICHUN B Y4EOHBIX ONBITAX:
doTtornexkTpudeckuii 3pPexT, cBeTOBOE NaBICHHE.

OnucaHne U3y4eHHbIX KBAHTOBBIX SIBJIEHUH U MPOLIECCOB C
MCTIOJIb30BaHUEM (PU3MUECKUX

BEJIMYMH: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacCTOTa
CBETAa, PHEPTUS U UM- ITYJbC (POTOHA




TemaTnueckuii 010K, TEMa

OCHOBHOE COJIEp>)KaHuE

OCHOBHEBIE BUBI ACATCIIBHOCTU YUYallIUXCA

Ctpoenue atoma (1 u)

Monens atoma ToMcoHa. OnbITHI
Pe3epdopa 1o paccesiHuo 0-4acTHULL.
IInanerapHas moaensb aroMma. Iloctynarst
bopa.

W3ny4yenue u noriomenne GOTOHOB MPH
[EPEX0/I€ aTOMa C OJJHOT'O YPOBHS SHEPIUU
Ha apyroi. Bunel ciektpos. CriekTp
YPOBHEHN HEPTUH aTOMa BOAOPOJIA.
BojtHOBEIE CBOMCTBA YacTHIl. BOIHEI 1ie
bpoiinsa. KopryckynsipHO-BOJHOBOH
TyaJIn3M.

CIOHTaHHOE U BBIHYKIEHHOE U3ITyUEHHE

[IpoBeneHne SKCIEPUMEHTA: HAOIIOICHUE JTUHEHUaTOro CeKTpa.
OOBsACHEHHE OCHOBHBIX IPUHIIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOUCTB,
TAaKUX KaK: CIIEKTPOCKOII, JIa3ep, KBAHTOBBIN KOMIIBIOTED;

U YCIIOBHM UX 0€30M1acHOr0 NPUMEHEHUS B IPAKTUYECKOM KU3HHU.
Pemenune kauecTBEHHBIX 334 C OMOPOM Ha U3yUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pu3nueckue sapiaeHus no teme «CTpoeHue aToma.
PacrioznaBanue pu3NUECKUX SIBICHUN B yUEOHBIX OIBITAX:
BO3HHUKHOBEHHE JTMHEHYATOr0 CIEKTpA.

/AHAJIM3 KBAaHTOBBIX MPOILIECCOB U SIBJIEHUM C MCIIOJIB30BaHUEM
noctynatoB bopa

AtomHOE s1po (7 1)

JKCIIEPUMEHTHI, IOKA3bIBAIOIINE
CJI0)KHOCTB CTpO€HUS siipa. OTKpbITHE
pannoakuBHOCTH. OBITEI Pe3epdopaa mo
OTIpeIeJICHUIO COCTaBa PalnOaKTUBHOTO
m3myyeHus. CBoiicTsa anbda-, 6eta-,
ramMMma-u3- JydeHus. BiusHue
PaTnoaKTUBHOCTH

Ha JKUBbIE OPTaHU3MBI.

OTKpBITHE NPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa I'eitsenbepra—
lBaHeHKO.

[TpoBeneHNEe YUEHUUECKOTO IKCIEPUMEHTA: UCCIIEJOBAHUE TPEKOB
gacTull (TI0 TOTOBBIM (oTorpadusm).

OO0bsiICHEHHE OCHOBHBIX IPUHLIUIIOB JI€WCTBUS TEXHUYECKUX YCTPOICTB,
TaKUX KaK: JO3UMETpP, KaMepa BuiibcoHa, s1epHbIi peakTop, aTOMHAs
OomM0a; 1 yclioBUl MX 6€30MacHOr0 MPUMEHEHUS B IPaKTHYECKON
PKU3HU.




3apsn sapa. MaccoBoe uucio sipa.
M30TOMBI.

Anbda-pacniaa. DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnaj. ['amma-
M3ITydeHue. 3aKOH paAroaKTHBHOTO
pacnana.

DHEprusi CBA3U HYKJIOHOB B siipe. S nepHble
cuibl. JledekT Macchl spa.

SAnepuble peakuuu. JleleHUE U CUHTE3
a1ep.

SAnepHblil peakTop. TepMOsIepHBI CUHTES.
[TpoGeMbl ¥ NEPCHEKTUBHI SIEPHOM
PHEPreTUKU. DKOJIOTMYECKUE aCTIEKThI

S IEPHON DHEPIETHKH.

DneMeHTapHble yacTULbl. OTKpBITHE
MO3UTPOHA.

MeTo1bI HaOMIOAEHUS U PETUCTPALIUU
PIIEMEHTAPHBIX YaCTULL.
DyHIaMEHTAIbHBIE B3aUMOACHCTBUS.
EnnHCTBO (M3MUecKoi KapTUHBI MUpa

Pemienne kauecTBEHHBIX 3a/1a4 C OTMIOPOM HA N3YyYEHHBIEC 3aKOHBI,
3AaKOHOMEPHOCTH U (PM3UYECKHUE SBJICHUS 110 TEME «ATOMHOE SIIPO».
PacriozHaBanue (U3MUECKUX SBICHUN B yUEOHBIX OMBITAX U B
OKPY)KaIOHIeﬁ KN3HU. CCTCCTBCHHAA U I/ICKyCCTBeHHaSI
PaauoakTUBHOCTh. ONMCaHKEe N3YyYEHHBIX KBAHTOBBIX SIBIICHUN U
MPOIIECCOB C UCTIOIB30BaHNEM (PU3NUECKUX BEITUYHH: TICPUO]
Honypacnaﬂa, 3Hepr1/1;1 CBSI3HN ATOMHBIX ;mep.

AHAQJIN3 TIPOIECCOB U SIBIICHUM C UCITOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia, 3aKOH
COXpaHEHHSI MacCOBOTO YMCIIa, MOCTYJaThl bopa, 3aK0H paIMOaKTHBHOTO
pacrnaja.

Vcronp3oBanre HH(MOPMAITMOHHBIX TEXHOJIOTHH JIJIs IOUCKA,
CTPYKTYpUPOBaHUS, UHTEPIPETAIIMU U MPEICTaBICHUS HH)OPMAIIH TIPU
MOATOTOBKE COOOIIEHN O MPUMEHEHUH 3aKOHOB KBAaHTOBOM (PM3UKH B
TCXHUKEC U TCXHOJIOTUIX

. OJIEMEHTBI ACTPOHOMUMHN U ACTPODPU3UKMU (2 u)

JneMeHThI acTpohU3UKH (2 1)

JTaIbl pa3BUTHS ACTPOHOMHH.
[IpukiiagHOE 1 MUPOBO33PEHUECKOE
3HaYCHUE ACTPOHOMHUH.

Bun 3Bé3aH0r0 HeOa. Co3Be3aus, spKue
3BE3bI, TUIAHETHI, UX BUJUMOE JIBUKECHHUE.
ConHeyHasi cucTema.

[lonroToBKa COOOIIEHNN O METOIaX TOJYUYCHUSI HAYIHBIX
ACTPOHOMUYECKUX 3HAHUM, OTKPBITUSAX B COBPEMEHHOW aCTPOHOMMUH.
BrinonHeHne 3a1aHuii, TPOBEPSIONINX BIaJCHUE OCHOBOIOIAratomuMu
ACTPOHOMUYECKUMH MOHATUAMU, TO3BOJIIOLIIMMH XapaKTEPU30-




OkoHYaHme

Temarnyeckui OJI0K, TEMa

OCHOBHOE coJiep>KaHNe

OCHOBHbBIC BUABI ACATCIIbHOCTU YHallIUXCA

Couaite. CoHeuHass akTUBHOCTD.
VcTounuk sHepruu CosHIA U 3BE3 L.
3BE3IEL,

X OCHOBHBIE XapaKTEpUCTUKU. Jlmarpamma
(CIIEKTPAJIbHBIN KJIACC — CBETUMOCTD.
3BE3/1bI INIABHOM MOCIIEI0BATEILHOCTH.
3aBUCHUMOCTD «Macca — CBETHUMOCTB) JUIS
3BE3]1 [NIABHOM I1OCIIEN0BATEIBHOCTH.
BHyTpeHHEee CTpoeHHE 3BE3 L.
CoBpeMEHHbIE NPECTABICHUS O
[IPOUCXOXKIACHNN U 3Bomonuu CosHIa U
3BE3/. DTalbl )KU3HU 3BE3.

Mueunbiit [IyTe — Hama [Manaktuka.
[lonoxenue u npuxenue CosHIa B
["anakTuke. TUIbI raJakTHK.
PagnorajiakTuku

1 KBa3apbl. YEpHBIE IBIPBI B AApAX
rajgakTHK.

Bcenennas. Pacmnpenne BeeneHHOM.
3akoH Xab0ia. Pazberanue rajgakTuk.
Teopus bosbmoro B3peiBa. Penukrosoe
W3JIy4CHHE.

MacitaOHas cTpykTypa BeenenHoil.
MeraranakTrka.

Hepeménnsle npo0aemMbl aCTPOHOMUU

BaTh MPOLIECCHI, TPOUCXOAAIINE B 3BE3aX,

B 3BE3/IHBIX CUCTEMaX, B MEXT'aAJIAKTUYECKOH cpelie; IBHKEeHHE HEOECHBIX
TEJI, PBOJIIOINIO 3BE3]] B BeereHHOM.

[MpoBenenne HAOMIOICHHI HEBOOPYKEHHBIM TIJ1a30M C UCIIOIB30BAHUEM
KOMITbIOTEPHBIX IPUII0KEHUH U1l ONpeieIeHNs OJI0KEHNU HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE cO3Be3usi CeBEpHOro
MOJIyIIAPHs U IPKHE 3BE3MBL.

[MpoBenenue HabmoneHuii B Teneckon JIyHsl, mianet, Mneunoro Ilytu




OBOBIIAIOIIEE ITOBTOPEHMUE (2 u)

CucreMaTu3anus
1 00001IEHNE
MaTepuaa Kypca

¢buzuku (2 1)

Ponb ¢pusnky u acTpOHOMUU B SKOHOMUYE-
CKOM, TEXHOJIOTHYECKOMH, COLIMAILHON 1
STHUUYECKOM cepax IesaTeIbHOCTH
YeJIOBEKa;

[POJIb M MECTO (PU3UKH U ACTPOHOMHH B CO-

Yyactue B AUCKYCCUU O POJIU (PU3UKH U
ACTPOHOMMH B Pa3IMUHBIX cpepax AesaTesbHO-
CTH 4eJIOBEKa.

[TonroroBka cooOIIeHHI 0 MecTe (HPU3HIECKOM

G

BPEMEHHOW HaAy4YHOM KapTHHE MHUpPA; POJIb |[KAPTHHBI MUPA B PsJly COBPEMEHHBIX Ipe-
(u3znueckoit Teopun B GOpMHUPOBAHUU CTaBJICHUU O MPUPOJIE.

MpeaCTaBIeHHUN 0 pru3nyeckoit kKapTuHe  |[BbimonHeHue yueOHBIX 3aJaHUM, JeMOHCTPU-
MU-
pa, MECTO (PM3UYECKOM KApTUHBI MUPa B PYIOIIUX OCBOCHHE OCHOBHBIX MOHATHUH, (hr3u-
001IeM psiZly COBPEMEHHBIX €CTECTBEHHO- [UECKHX BEJIMYMH M 3aKOHOB Kypca (pU3UKU

Ha-

[YYHBIX IIPEICTABICHHUN O IPUPOAE 10—11 kmaccoB

MeToanueckoe odecnedeHus 06pa30BaTeJ’le0F0 nmpoiuecca

Y4eOHUK, yueOHOE Mu3uka: yueonuk s 10 k. o6meobpazosat. yupexaenuii / I'. 1. Mskumes, b. b. byxosues, H. H. Corckuii. M.: [IpocBemenue,

nocooue
Ousuka: yueOHMK ans1 11 k1. oGmeoOpasosar. yupexaenuit / I. SI. Mskumes, b. b. byxosues, H. H. Corckuii. M.:
[Ipocsenienue,

Haraspubri [IIxana 31eKTPOMarHUTHBIX BOJIH.

MaTepHan

(a1b00OMBI, aTJIACHI, Tabmuua eaunnn CU.

KapThbl, TA0JUIbI U

p Ilepunonnueckas cucrema snnemenros [I.1.MenneneeBa

[paBuia 6e30macHOCTH B KaOMHETE (PU3UKU




[IpaBuna noxkapHoi 6€30mMacHOCTH B KaOWHETe PU3UKU
ITonroroska k 'MA

[Ikana 3eKTpOMarHUTHBIX BOJTH

®opMyabl U1 peleHns 3a7a4 o GU3nKe

CTpOGHI/IC COJIHEYHOM CHCTEMBI

Oo6opynoBanmue, KommbroTep.
npuodopsI
| -MynbTUMEIUATIPOCKTOP.
DKpaH.
-HTepakTuBHAA 10CKA.
- o0opynoBaHue Jis J1a0OPATOPHBIX PadOT MO MEXaHHKE, MOJIEKYISIpHON (QH3HMKe, dJIEKTPOJWHAMHKE, ONTHUKE, aTOMHOMN
¢dusnke.
JleMoHCTpanMoHHOE 000PyIOBaHHE IO MEXaHUKE, MOJIEKYISIPHOH (pr3HKe, SJIeKTpOAMHAMUKE, ONTHKE, aTOMHON (pU3UKE.
Ilepeuens http:www.pedlib.ru — caiit «Ynpasnenue Hactpoenuem. [legarorudeckas ONOIHOTEKA
HNuTepHeT-pecypcoB
M Apyrux http://mon.gov.ru — caiit MunuctepcTBa 00pa3zoBanus U Hayku PD
IIEKTPOHHBIX htto-//ucheb 06 . Ve
HCTOYHHKOB ttp://ucheba.com - O0pa3oBaTENBHBIN OPTAT «YUedar»

http://www.prosv.ru — UzpatensctBo «IIpocBerienues

http://festival.1september.ru — ®ectuans negarornyeckux uaeit «OTKPBITHIA YPOK»
http//www.school.edu.ru - Poccuiickuii 00pa3oBaTeinbHbIi MOPTA

http://www.1 september.ru - rasera «IlepBoe ceHTSIOps»

http://all.edu.ru - Bce o6pa3oBanue HurepHera.




.Ypoku ¢usuky, 7-11 knaccsl. MynbTuMeguitHoe npuiioxkenue K ypokam. CD-muck usnarenscra «I100ycy.

Ypoku ¢usuku 7-11 kinaccel ¢ npuMeHeHHEM HH()OPMAITMOHHBIX TEXHOJIOTUH (METOI. ITOCOOHE € AIIEKTPOHHBIM MPUIIOKEHUEM )
Mocksa. «I'moGyc»




