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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpeAHEro ooOiiero oOpa3oBaHus
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM U TPeOOBAHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHOM mporpammbl, npenacraBieHHbix B GI'OC COO, a Ttakxke ¢ yd4éTom
dbenepanbHOl paboueil mporpaMMbl BOCHHUTAHUS W KOHLEMIMM MPENnofaBaHUs y4eOHOIo
npeamera «®Puszmka» B oOpasoBaTenbHBIX opraHu3anusax Poccuiickoit denepaium,
peaIn3yIouMX OCHOBHbBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Copeprkanre porpaMMbl 0 (U3HKE HAMPABICHO Ha (OPMHUPOBAHNE €CTECTBEHHO-HAYYHOMN
KapTUHBI Mupa odydaromuxcst 10—11 kmaccoB npu o0yueHuu ux usnke Ha 6a30BOM ypOBHE
Ha OCHOBE CHCTEMHO-ACSATEIHHOCTHOTO Toaxonaa. IIporpamma mo (u3uke COOTBETCTBYET
tpeboBanusim  OI'OC  COO k mIaHUPYyeMbIM  JIMYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pPe3yjibTaTaM OOYUYEHHUS, a TAKXKE YUUTHIBAET HEOOXOIMMOCTh peaIU3aluu
MEKIPEIMETHBIX CBSI3€H (PU3UKU C €CTECTBEHHO-HAYYHBIMU yUY€OHBIMU TIpeaMeTaMu. B Heit
OTIPENIEISIOTCS OCHOBHBIC IIEJIM  U3Y4YeHUs: (U3NKKM Ha YypPOBHE CpPEIHEro 0O0Iero
oOpa3zoBaHusl, IUIAHUPYEMbIe pPE3yJNbTaThl OCBOCHHUS Kypca (U3HKU: JMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIIOYALT:

. IUTAaHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YPOBHE, B TOM YHCIIE
MPEIMETHBIE PE3YJIbTATHI 110 T0JIaM 00YUYEHUS;
. cojiepkanue yueOHoro npeamMera « Prusukay Mo rojiaMm o0ydeHusl.

®du3rka Kak Hayka o Hanbosee oOUIMX 3aKOHAX MPHUPOJbI, BBICTYIAs B KaY€CTBE YYEOHOIO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHMU 00 OKpY’KaroIlleMm
mupe. [IkonbHBIM Kypc (QU3NKKH — CHUCTEMOOOpA3yrOUIMNA ISl €CTECTBEHHO-HAYUHBIX
y4eOHBIX MPEIMETOB, IMOCKOJbKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOILIECCOB U
SBJICHUN, W3y4aeMbIX XHUMHUEH, Ouosioruei, ¢uzmdyecko reorpadueit u acTpoHOMHEN.
Hcnonb3oBaHWEe U AKTUBHOE MPUMEHEHUE (PU3MYECKUX 3HAHUI ONpenesseT XapakTep H
pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTUH B cdepe HSHEPreTUKU, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJYyYEeHHUs] HOBBIX MATEPHUAIOB C 3aJaHHBIMU CBOWMCTBAMHU U Apyrux. Msydenue
($U3MKK BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-HAyYHON KapTUHBI MHpa
oOyuaromuxcsi, B (OpPMUPOBAHWE YMEHHUM NPUMEHSATh HAy4YHBIM METOJ IMO3HAHUSA IPH
BBIMIOJTHEHUH UMHU y4eOHBIX HCCIIE0BaHUM.

B ocHOBY Kypca ¢u3MKu JJIs YPOBHSI CPEIHETO 001Iero oOpa30BaHUs TOJIOXKEH DS UACH,
KOTOPBIE MOKHO PACCMAaTpyBaTh KaK MMPUHLHUIIBI €70 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuaj U3 BCeX pa3ziesioB (U3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK
Y COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B coOOTBETCTBUM ¢ HEW MaTepuasl Kypca GU3UKUA 00bEAUHEH BOKPYT
busnueckux Tteopuil. Beaymmum B Kypce sBusierca (OpMUpOBaHHE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuzanus NpeanosiaraeT HCIOJIb30BAaHUE T'yMaHUTapHOIO
noTeHuuana (pu3nueckod HayKH, OCMBICICHHE CBS3H pa3BUTHSA (U3UKH C Pa3BUTHUEM
oOmiecTBa, a TaKkKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M 3KOJIOTHUYECKUMU
npobiieMaMu.

Hoes npukxnaomnoii nanpasnennocmu. Kypc Gusmuku mpenmnosiaraer 3HaKOMCTBO C IIHPOKHM
KPYI'OM TEXHUYECKUX Y TEXHOJIOTMYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUM U 3aKOHOB.



Hoes sxonocuzayuu peanusyercss TOCPEICTBOM BBEICHHUS JJIEMEHTOB COJACpIKAHMS,
TOCBSIIEHHBIX SKOJIOTHYECKUM TpoOIieMaM COBPEMEHHOCTH, KOTOPhIE CBSI3aHBI C Pa3BUTUEM
TEXHUKH W  TEXHOJOTHWH, a Takke OOCYXJCHHS MpoOdJeM  palMoOHAIBHOTO
IPUPOIOTIONH30BAHUS M SKOJIOTHIECKON OE€30MMacCHOCTH.

CrepKHEBBIMHU D3JIEMEHTaMU Kypca (U3MKM Ha YpOBHE CpEAHEro oO0Iiero oOpa3zoBaHUs
SBISIIOTCS (pr3mueckue Teopuu ((popmMupoBaHWE MPEACTABICHUN O CTPYKTYpE TMOCTPOSHUS
dbu3ndeckoil Teopuu, poiaM (PyHIAMEHTATBHBIX 3aKOHOB W TPHUHIIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, TPAHUIIAX IPUMEHUMOCTH TEOPUH, JIJIsl ONMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUI U IPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (DU3MKU peain3yercs MPeXKIe BCEro 3a CUET
OpraHM3aIK HKCIEPUMEHTAIbHONU NAeATeIbHOCTH oOydwarommxcs. [[ns 6a3zoBoro ypoBHs
Kypca (U3HMKH — STO HCIOJB30BAHME CHUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1ab0OpaTOpPHBIX paboT, KOTOpPHIE B Mporpamme Mo (pu3uke oObeAMHEHBI B
OOIMI CHUCOK YYCHUYECKUX IMpaKTUYECKHX paldoT. BrigeneHue B yKa3aHHOM IMepeyHe
7a00paTOpHBIX  pabOT, TMPOBOJUMBIX JJIE KOHTPOJIE M  OLEHKH, OCYIIECTBIISICTCS
y4yacTHUKaMU 00pa30BaTENIbHOTO IPOIlecca HUCXOAs U3 OCOOCHHOCTEH IUIAaHMPOBAHUS U
ocHaieHus: kabunera ¢usuku. [Ipum sTom obOecrieunBaeTcsi OBIaJCHHE OOYUYAIOLIUMUCS
YMEHUSIMA TIPOBOJAUTH KOCBEHHBIC M3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEN (PU3UYECKUX
BEJIUYMH U MIOCTAHOBKY OMBITOB IO MPOBEPKE MPEAJIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHKE yAETISETCS PEIICHUIO PACUETHRIX M KaYeCTBEHHBIX 3a7a4. [Ipu aTom mms
pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCA 33Ja4M C SIBHO 3aJlaHHON (hHM3MUECKON MOJEIbIO,
MIO3BOJIAIOININE TIPUMEHITh U3YUYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, TaKk M WHTETPpUPYS 3HAHUS U3 pa3HbIX pasfaenoB. [[ns kadecTBEHHBIX 3ajad
NPUOPUTETOM SBIIAIOTCS 3a/laHusl Ha OOBSCHEHWE MPOTEKaHHs (PU3MYECKHX SBICHUNA U
MIPOIIECCOB B OKPY Karolen KU3HU, TpeOytolre BbIoopa Pu3nueckoi MOJeIu JjIsl CUTyalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusimu DPI'OC COO k maTepHabHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro mporecca 0a30Bblii YPOBEHb Kypca (PU3WKH Ha YPOBHE CPEIHErO
o01ero o0pa3zoBaHusl TOJDKEH U3y4aThCs B YCIOBUSIX MPEIMETHOTO KabuHeTa (GU3UKHU WITH B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa TMPEIMETOB ECTECTBEHHO-HAyYyHOTro IWkia. B
kaOuHeTe (U3UKK JOJKHO OBITh HEOOXOAMMOE J1adopaTopHOE OOOpYAOBaHHWE MJIs
BBITIOJIHEHUS YKA3aHHBIX B MporpaMMe Mo (U3UKE YUYEHWUYECKUX MPAKTHUYECKUX PaboT u
JEMOHCTPAIIMOHHOE 000PYAOBaHNUE.

JleMoHCcTpalluoHHOE  00OpyaoBaHUEe (QOpPMHUpPYETCS B COOTBETCTBUM C  IPUHIIUIIOM
MUHUMAJIBHON JOCTAaTOYHOCTH U OOECIIEUYMBACT MOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMme
1o GU3UKEe KIIFOUEBBIX IEMOHCTPAIIMH 711 UCCIICOBAHUS H3yYaeMBbIX SIBIICHUH M MPOIIECCOB,
OSMITUPUYECKUX B (PYHIaMEHTAIbHBIX 3aKOHOB, HX TEXHHUYECKUX MTPUMEHEHHUH.
JlabopatopHoe 000opymOBaHKE TSl YYCHUYECKUX MPAKTUYECKUX paboT POpMHUpPYETCs B BUJIC
TEMaTUYECKUX KOMIUIEKTOB W OOECIeYMBaeTCS B pacdyéTe OJHOTO KOMIUIEKTa Ha JIBYX
oOyyJaroruxcsi. TeMaTHdecKkue KOMIUIEKTHI Ja0OpaTOPHOTO OOOpPYAOBAHUS JIOJDKHBI OBITH
MOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIb30BaHUH aHAJIOTOBBIX M IIU(PPOBBIX TPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE ITUGPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU HENSMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

. dbopMupoBaHWEe WHTEpECAa W CTPEeMJICHUS OOYYaroNIMXCsl K HAayYHOMY H3YYCHHIO
PUPOIBI, PA3BUTHE UX MHTEIUIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
. pa3BUTHE TPEACTABICHU O HAyYHOM MeETOjA€ To3HaHus H (OPMHpPOBaHUE

HCCIICA0BATCIbCKOTO OTHOIICHUA K OKPYKAaOIHUM ABJICHUAM,



. dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3y4eHHs] OCHOB CTPOCHUS
MaTepuu U PyHIaAMEHTAIbHBIX 3aKOHOB (PU3UKHU;

. dbopMHpoBaHre YMEHUN OOBACHSTH SIBJCHHUS C MCIOJb30BaHUEM (PU3MUECKUX 3HAHUUN
Y Hay4YHBIX JIOKA3aTebCTB;
. dbopMHpOBaHKE MIPEACTABICHUN O pOIU PU3MUKH JIJIs1 PA3BUTUS JPYTUX €CTECTBEHHBIX

HayK, TEXHUKU U TEXHOJIOTUH.

JlocTmxeHne HTHX Lenell 00ecredrBacTCsl pelIeHUuEM CIEAYIONIMX 3a]ad B Tpolecce
W3y4YeHUS Kypca (U3MKH Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHms:

. MpUOOpETEHUE CUCTEMBI 3HAHUIM 00 O0MMX (PU3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpHUAX, BKIIOYAs MEXAHHUKY, MOJICKYJSIPHYIO (PH3UKY, AJIEKTPOJWHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTBI aCTPOPU3UKH;

. dopMupoBaHHEe YMEHHH NPUMEHSATH TEOPETUUYECKHE 3HAHUSA [UIsI OOBSICHEHHS
(¢u3nyecKuX SBJICHUNM B PUPOJAE U AJIs IPUHATHUS MPAKTUUECKUX PEIICHUN B IOBCEIHEBHOM
KU3HU;

. OCBOEHHE CIIOCOOOB pEUICHMs pPA3IMYHBIX 3a/1ad C SBHO 3aJaHHOM (U3HYECKOM
MOJIEIbIO, 3a/ay, IMOAPAa3yMEBAIOLUIMX CaMOCTOSITENIBHOE CO37aHue (DU3MUECKOM MOJENH,
aJIeKBaTHOW yCIIOBUSIM 3aJ1auu;

. ITIOHUMAaHHC (1)I/ISI/ILIGCKI/IX OCHOB M IIPHHIMUIIOB HGﬁCTBHH TCXHUYCCKHUX YCTpOﬁCTB n
TCXHOJIOTHYCCKHUX IIPOLCCCOB, UX BIIMAHHA HAa OKPYZKAIOIIYIO CPCOY,
° OBJIaACHUC MCTOAAaMU CAMOCTOATCIBbHOI'O INNIAHUPOBAHHA W ITPOBCIACHUA CI)I/ISI/I‘IeCKI/IX

AKCIIEPUMEHTOB, aHAINW3a M HMHTEPHpETaluy HMHPOpPMAIUH, OMpPENeIeHHUs] TOCTOBEPHOCTH
MOJTyYEHHOTO PE3yJIbTaTa;

. CO3/IAHUE YCIIOBUU JJIs1 Pa3BUTUS YMEHHUH MPOEKTHO-UCCIEA0BATENBCKOM, TBOPUECKOU
JESITENBHOCTH.

Ha wusyuyenue ¢usuku (0a30Bblii ypOBEHb) Ha YpOBHE CpeAHEro oOIero oOpa3oBaHUs
otBoautcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2
yaca B HEJICIIIO).

[Ipennaraemsiii B mporpamme 1mo (Qu3MKe MepedeHb JTA00PATOPHBIX U MPAKTHUYECKUX padOT
SBJIIETCSI PEKOMEHOBAHHBIM, YUHUTEIb JIeJIaeT BHIOOp MPOBEAEHUS J1TaOOPATOPHBIX padOT U
OTIBITOB C YYETOM UHAUBUAYATHHBIX OCOOEHHOCTEH 00yUYarOImmnXCs.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 MO3HAHUSA

duszuka — Hayka o mpupoje. Haydneie MeToabsl MO3HAHUS OKpYKaroiiero mupa. Pomib
AKCIIEPUMEHTA U TEOPUH B MPOIECCE MO3HAHUS MPUPOIABL. DKCIIEPUMEHT B (PU3HUKE.
MopenupoBanue GU3MYECKUX SBJICHHM WU TporieccoB. Hayunele rumoresbl. duzmyeckue
3aKOHBI MU TeopuH. ['paHUIlBl TNPUMEHHUMOCTH (PU3MUYECKHUX 3aKoHOB. IIpuHIMO
COOTBETCTBHSI.

Pone m Mecto ¢uzukum B (HOPMHUPOBAHMM COBPEMEHHOM HAay4YHOM KapTHHBI MHUpa, B
MPaKTHYECKOMN JEATEILHOCTH JIIOJICH.

Jlemoncmpayuu

AHayoroBslie U U(PPOBHIC U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndyeckoe JaBuKeHUE. OTHOCUTEIBHOCTh MEXaHHWYECKOTO JBWKeHUs. (Cuctema
orcu€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHUE
MaTepUAIbHON TOYKH, UX MPOEKIIMU HA OCU CUCTEMBI KoopAuHAT. ClioKeHUe MepeMeleHri
U CJIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpSIMOJWHEWHOEe nBrKeHue. ['paduku 3aBUCHUMOCTH
KOODAMHAT, CKOPOCTHU, YCKOPEHMS, MYTH M IMEPEMENICHUS MaTepUalbHOM TOYKH OT
BPEMEHH.

CBobosHOE TIazieHrne. Y CKOpEHHE CBOOOIHOTO MaICHUS.

KpuBonunennoe nBuxeHue. J[BMKEHHE MAaTEpUAIIBHOW TOYKHA IO OKPYXHOCTH C
ITIOCTOSTHHOM MO0 MOZYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAsA CKOpOCTh. [lepron u
yacToTa oOpanieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuyeckre yCTpOoMCTBa U MPAKTUUECKOE TPUMEHEHHE: CIIUIOMETD, IBUKEHUE CHAPSIIOB,
LIETIHBIE U PEMEHHBIE TIEPEIAYMN.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK JTBUKEHUS.
[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue CKOpoCcTH Ipu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenune HepaBHOMEPHOTO JIBMXKEHUS C 1IEIIBIO ONPeIeNIeHUs] MTHOBEHHON CKOPOCTH.
HccnenoBanne COOTHOLICHUS MEXKY MYTSAMH, IPOHMICHHBIMHU TEJIOM 32 IMOCIEI0BATEIbHbIC
paBHBIE IPOMEKYTKHA BPEMEHU MTPHU PABHOYCKOPEHHOM JBHXKEHUH C HAYaJIbHOU CKOPOCTBHIO,
PaBHOW HYJIIO.

N3ydeHue NBUKEHUS 1IApUKA B BA3KOM KUJIKOCTH.

N3yuenne nBuxkeHus Tejia, OPOIIEHHOTO TOPU30HTAJIBHO.

Tema 2. Jlunamuka



IIprammn otHocurensHOCcTH ['anunes. [lepsoiii 3akoH HerotoHa. MHEpumanbHble CUCTEMBI
OTCYETA.

Macca Ttena. Cwuia. Ilpunnun cynepno3uuuu cuil. Bropoit 3akoH HproToHa st
MaTepuaibHOU TOUKHU. TpeTuii 3ak0oH HbroTOHA 111 MaTepUaAIbHBIX TOYEK.

3akoH BceMupHOTo TAroteHus. Cuna tspkectu. IlepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CkoibxeHus1, kauenust). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUsSI CKOJIbXKEHUsI U cuiia TpeHust nokosi. Koadduiment tpenns. Cuna conpoTUBICHUS
IIPU ABUKEHUHU TEJIa B )KUJIKOCTH WJIM rase.

[locTynarensHOE M BpalIaTEIbHOE IBMKEHHE A0COIIOTHO TBEPAOTO TEIA.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpameHus. [liiedo cunbl. Y CnoBus paBHOBECHS TBEPIOTO
Tena.

TexHHuecKkre YCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHWE: TMOJIIUIHUKN, JIBHXEHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne MHEPLUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOMINX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CrnoxxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHHUM.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECH .

Yuenuueckuii sxecnepumenm, 1abopamophule pabomuwl

N3yuenue aBmxKEeHUs1 OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HUKAIONIMX B NPYKUHE UM PE3UHOBOM
oOpasiie, ot ux aedopmaluu.

HccnenoBanue ycnoBuil paBHOBECHUS TBEPIOTO TeJIa, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3aKonbl cOXpaneHus 6 MexanHuke

NmMnynbec mMaTepuanbHON TOYKHU (Tea), CUCTEMbl MaTEpHAIbHBIX TOYEK. MIMITynbC cUIbl U
M3MEHEHHE UMITYJIbCa Tea. 3aKOH COXPAaHEHHS UMITyJibca. PeaKTUBHOE JIBUKEHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

KuneTtndeckass sHeprusi MarepuaibHOM Touku. TeopemMa 00 HM3MEHEHWHM KWHETUYECKOU
SHEPTHUH.

[TorenuuanbHast sHeprus. [loTeHnnanbHas dHEPTUs ynpyro aeopMUpoOBaHHON MPYKUHBI.
[ToTennmanbHas 3HEprusi Tena BOJIM3H MOBEPXHOCTU 3EMITH.

[ToTeHnManbHbie U HEMOTECHIHANbHBIE CHIIBL. CBs3b pabOTHl HEMOTEHIMAIBHBIX CHJI C
W3MEHEHUEM MEXAHWYECKOW PHEPrMU CUCTEMbI T€Jl. 3aKOH COXPAHEHUS MEXAHUYECKOM
SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPHUMEHEHUWE: BOJOMET, KOIEp, NPYKUHHBIN
MHUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIHATILHON 3HEPTUU B KHHETHYECKYIO U 0OpaTHO.



Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3yuenne aOCOIOTHO HEYNPYroro yaapa C TMOMOMIbIO JBYX OJWHAKOBBIX HHTSIHBIX
MasTHUKOB.

UccnenoBanue cBA3UM pabOThl CHIJIBI C HM3MEHEHHUEM MEXAaHUYECKOM HHEprud Tena Ha
IpUMeEpE PACTSKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MoJsekyasipaasi pu3uka 1 TEpMOJAMHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJOKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUU U UX ONMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBuxkenue. Juddys3us. Xapakrep ABMKEHUS U B3aUMOJICUCTBHS YaCTHIL
BellecTBA. Mo/IeNIn CTPOEHHUS Ta30oB, KUAKOCTEH M TBEPIABIX T€A U OOBSICHEHUE CBOMCTB
BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u pa3mepsl MoJieKyl. KomnuecTBo BemecTna.
[ToctostnHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkana remneparyp Lenbcus.
Mopens uacanbHOrO raza. OCHOBHOE YpPAaBHEHUE MOJEKYISIPHO-KMHETHYECKOW TEOPUHU
UJeanbHOro raza. AOCONIIOTHAas TeMIeparypa Kak Mepa CpeIHE KUHETUYECKON >HEepruu
TEIUIOBOTO JBWKEHUs vactul rasa. [llkama temnepatyp KensBrnnHa. ['a30Bble 3aKOHBLI.
VYpasuenune MenneneeBa—Knaneipona. 3akon Jlanerona. M3omporiieccsl B UACaIbHOM ras3e
C TOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe MpencTaBieHUE H30MPOLECCOB:
HM30TepMa, U30Xopa, u3obapa.

TexHuyeckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.
Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JHUCKPETHOE CTpOEHHE BellecTBa, (oTorpaduu  MoJeKyl
OPTraHUYECKUX COCAUHECHUMU.

OnpiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Mogens onbita lITepHa.

OMnBITHI, TOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJEKYIIPHOTO B3aUMOIECHCTBUSI.

Mogens, HILUTFOCTPUPYIOLIAas MPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSTHUSA HICATBHOTO Ira3a, U30MPOLECCHI.
Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

Omnpenenenre macchl BO3AyXa B KJIaCCHOM KOMHATe Ha OCHOBE H3MEpeHuM o00béMa
KOMHATBI, TaBJICHUS] U TEMIIEPATYPhI BO3yXa B HEMl.

HccenenoBanne 3aBUCUMOCTH MEK1y TTapaMeTPaMU COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHaMuueckass cucrema. BHYTpEHHsISI DHEprus TEPMOAMHAMUYECKOM CHUCTEMBI M
cnocoObl €€ wu3MeHenus. KommuectBo TemiuoTel W pabora. BHyTpeHHss sHeprus
OJTHOATOMHOT'O HJICAJIBHOTO ra3a. Buael Temionepenayu: TEMIONPOBOAHOCTb, KOHBEKLIHS,
W3IydyeHue. YJelbHasg  TEIIOEMKOCTh  BemiecTBa. KoOauWuecTBO  TEIJIOTHI TP
TeIIonepeaaye.

[Tonstue 06 ammabatHoMm mporiecce. IlepBbiii 3akoH TepMoauHamuKu. [IpuMeHeHue
NEPBOro 3aKOHA TEPMOJAMHAMUKH K H3oIpolieccam. ['paduueckas uHTeprpeTanus padoThl
rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpaTtuMocTh MPOIeccoB B MPUPO/IE.

Tennossie mamuubl. [Ipunnune! geiicTBus TemioBbix MamuH. [IpeoOpa3oBanust sHEPTUN B
TeruIoBbIX MamnHax. Koadduiment none3noro aeictsus teraoBoi mammubl. ukn Kapao
U ero K03()PUIMEHT MOJIE3HOTO AEUCTBUA. DKOJIOTHUECKHUE MTPOOIEMbI TETNIO3HEPTETUKH.



TexHuyeckre yCTpPOICTBA W MPAKTUYECKOE MPUMEHEHUE: JBUTaTelb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIHOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEW SHEpPrUM Tella MPHU COBEPIIEHUU pPabOThI: BBUIET MPOOKH U3
OYTBUIKH TOJ] IEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue d(pupa B JaTyHHOU TpyOKe MyTEM
TpeHust (BUIACOAEMOHCTpAITHS).

N3meHenue BHyTpEeHHEH sHeprun (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnpwIT M0 aAKabaTHOMY PaCHIUPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENs] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIS.
Yuenuueckuui sxcnepumenm, 1abopamopnsie pabomol

N3mepenne yaenpbHON TEIIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHjaeHcalus. Mcnapenue u kunenue. AGCONIOTHASE U OTHOCUTENbHAS
BJIQXXHOCTh Bo3Ayxa. HaceimenHsli map. VYaenbHas TemioTa napooOpa3oBaHMUS.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Teépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOINHUS CBOWCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepualibl. [1naBieHne u kpucranzanus. Y 1eJbHas
terioTa rmasieHus. Cyonumarus.

VYpaBHeHue TerioBoro danaHca.

TexHuyeckne yCTpoHCTBA M NPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETD,
KQIOPDUMETP, TEXHOJOTHHM TMIOJYyYECHHUS COBPEMEHHBIX MATEpHAIOB, B TOM YHUCIE
HaHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOJlCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHcTpalusi KpucTasioB.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3mepenne OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

Pa3znen 4. JjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tell. OJJEKTpUUecKui 3apsan. JlBa BuAa DIEKTPUUECKUX 3apsoB.
[IpoBOAHUKM, OHUAJIEKTPUKA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS! AJIEKTPUUYECKOTO
3apsa.

B3anmopneiicteue  3apsnoB.  3akoH Kynona. TodeuHbId  DJIEKTPUYECKHM — 3apsl.
Onexktpuueckoe mosne. Hanpsok€HHOCTH 3ieKTpuyeckoro nojis. [IpuHiun cyneprno3uuuu
BJIEKTPUYECKUX MMOJIEN. JIMHNY HATIPSHKEHHOCTHU SJIEKTPUYECKOTO TIOJIA.

Pabora cuin snexkrpocratnueckoro noss. [lorenmuan. Pasnocts nmotennuanos. [IpoBogHuku
U JUBJIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE. J{U3JIEKTpUUECKasi IPOHULIAEMOCTb.
OnekTpoéMkocTb. KoHaeHcatop. OIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEPTHUs
3apsSKEHHOTO KOHAEHCATOPA.

TexHnueckne yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHECHHUE: AJIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3al1TA, 3a3€MJIEHUE AIIEKTPOIIPUOOPOB, KOHJIEHCATOD,
KOIIMPOBAJIBHBIN anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu



Y CTpOMCTBO M MIPUHLIAI IEUCTBUSA DIEKTPOMETPA.

B3anmonenicTBre HadIEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T10JIE 3aPSIKEHHBIX TEIl.

IIpOBOTHUKH B JIEKTPOCTATUYECKOM II0JIE.

DnexTpocTaThyecKas 3aluTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTB MIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOPA OT IUIOIIAIN IUIACTUH, PACCTOSHMS
MEXAY HUMHU U JUAIEKTPUYECKON ITPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKAN TOK. YCJIOBHUs CYIIECTBOBAHMS AIEKTPUUYECKOrO TOKA. MCcTOUHMKHM TOKa.
Cwuita Toka. [1ocTOsIHHBIN TOK.

Hanpsoxkenune. 3akon OMa 115 y9acTKa LEeTH.

DneKkTpuyecKoe COIIPOTUBJICHUE. YnensHoE COIIPOTHUBIICHUE BEILIECTBA.
ITocnenoBarenbHOE, apalIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora snekrpuueckoro Toka. 3akoH Jxoyns—Jlena. MomHOCTb 31€KTPUYECKOTO TOKA.
DNeKTpOoABMKYLIAsl CUJIa U BHYTPEHHEE CONPOTUBIEHUE MCTOYHHMKA TOKAa. 3aKOH OMa s
MOJIHOM (3aMKHYTOM) asiekTprudeckoil nenu. Koporkoe 3amMbIkaHue.

DneKTpoHHas: MPOBOAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTh COIPOTUBIIEHUS METAJJIOB
OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHass M TpHUMEcCHas MPOBOJAUMOCTh TOJYNPOBOJIHHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

DJIEKTPUYECKA TOK B pPACTBOpPaX M paciulaBax OJJIEKTPOIUTOB. JIEKTPOJIUTHYECKAS
JIUCCOLIMALNS. DIICKTPOIIU3.

DJIEKTPUYECKAN TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSTENBHBIN pa3psaa. MosHus.
ITna3ma.

TexHuyeckue yCTpouCcTBa U MPAKTUYECKOE IIPUMEHEHHUE: aMIIEpMETP, BOJILTMETP, PEOCTaT,
HMCTOYHUKU TOKA, 3JIEKTPOHArpeBarTebHbIC MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
TEPMOMETP COMNPOTHUBIICHUS, BAKyyMHbI JUON, TEPMUCTOPHl U  (OTOPE3UCTOPHI,
ITOJIYTIPOBOJHUKOBBIN AUO/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKa U HAIIPSKEHUS.

3aBUCUMOCTh COIPOTUBJIEHUS LWIMHAPUYECKAX MPOBOAHUKOB OT JUIMHBI, IUIOIIAIU
MIONIEPEYHOT0 CEYEHHUs U MaTepuania.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[IpssMoe wm3mMepeHue >SJIEKTPOABMXKYIIEH cuibl. KOpoTkoe 3aMblKaHHWE TaJIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB CONPOTHUBIICHHSI METAJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB IINEKTPOIIUTOB.

HckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3yXaA.

OaHOCTOPOHHSISI NPOBOAUMOCTD THOAA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydenune cMEmaHHOro COEINHEHUS PEZUCTOPOB.

N3mepenne 2IeKTpOABMKYIIEN CHIIBI MICTOYHUKA TOKA U €70 BHYTPEHHETO CONPOTHUBIICHUS.



Hab6nronenue amektponmsa.

MexnpeaMeTHbIe CBA3H

N3yuyenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce OCYLIECTBISIETCS € y4ETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MAaT€MaTUKH, OMOJIOTMH, XMUMHH,
reorpauy U TEXHOJIOTUU.

Meoicnpeomemnvle noHsamus, CBSI3aHHBIE C W3YYEHHMEM METOJOB HAy4YHOI'O IO3HAHUS:
SBJICHUE, HAYYHBIH (akT, TMIoTe3a, (pusnueckas BEIMUMHA, 3aKOH, TEOpUs, HaOIIO/IEHNUE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHU, IMHENHas QPyHKUMs, mapadoia, runepoouia,
uX TpapuKd W CBOICTBa, TPUTOHOMETPHUYECKHE (PYHKIIMHU: CHHYC, KOCHHYC, TaHTCHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKIMH Ha OCU
KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonocusa: mexanndeckoe IBUKEHUE B XKUBOM mpupone, 1udpdysus, ocMoc, TeIioo0MeH
KUBBIX OPTraHW3MOB (BHUABI TEIJIONEpEeNayd, TEIUIOBOE pPAaBHOBECHE), DIEKTPHUECKUE
SIBJICHHS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBAa TBEPIBIX TEJ, KHUAKOCTEH U Ta3oB, dJIEKTPUUECKUE
CBOMCTBa METAJIOB, dJIEKTPOIUTHUYECKAs JUCCOLIUALNS, FaIbBaHHUKA.

I'eocpaghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: npeodOpa3oBaHUE JABMXKEHUN C UCIOJB30BAaHUEM MEXAHU3MOB, YUET TPEHHS B
TEXHMKE, TOJIIUITHUKY, UCIIOIb30BaHUE 3aKOHA COXPAaHEHMsI UMITyJIbCa B TEXHUKE (pakeTa,
BOJIOMET W Jpyrue), ABUTATeIh BHYTPEHHETO CrOpaHus, MapoBas TypOuHa, OBITOBOU
XOJIOJWIBHUK, KOHIUIIMOHEP, TEXHOJOTHH TOJyUYeHHUsI COBPEMEHHBIX MaTepHAOB, B TOM
YrCclie HAHOMATEepPHaJOB, ¥ HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE
AIIEKTPOTPUOOPOB, KCEPOKC, CTPYHHBIM NPHUHTEP, DJIEKTPOHATPEBATEIbHBIE MPHUOOPHI,
AIIEKTPOOCBETUTEIBHBIE IPUOOPHI, TATbBAHUKA.

11 KUIACC

Pa3znen 4. JiaekTpoauHAMMKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMOnEeNCTBUE NOCTOSHHBIX MArHUTOB. MAarHuTHOE TIOJE.
Bekrop marnutHONW wuHAYKUMU. [IpUHIUMI Cynepno3Wivyd MAarHUTHBIX nosed. JIuHun
MAarHUTHOW HWHAYKUMW. KapThHa JMHUM MarHUTHOM MHIYKIUU TIOJ TOCTOSIHHBIX
MAarHUTOB.

MaruutHoe moje MpPOBOJAHMKA ¢ TOKOM. KapTWHa NWHHMN WUHAYKIUU MarHUTHOTO TMOJIS
JUIMHHOTO TMPSIMOTO MPOBOJIHUKA W 3aMKHYTOT'O KOJIBIIEBOIO IMPOBOJHUKA, KATYLIKU C
TokoM. OnbIT OpcTeaa. BzaumoaeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, €€ MOIyiabp UM HampaBieHue. JIBUKEHUE 3apsHKEHHOW 4YacTHUIbl B
OJIHOPOJHOM MarHuTHOM Tosie. PabGora cuibl JlopeHiia.

SIBieHUE BIEKTPOMArHUTHOM WHAYKIMU. [IOTOK BEKTOpa MarHUTHOM HWHIYKIIUU.
DIIEKTPOABHKYIIAS CUJIa UHAYKIHMH. 3aKOH 3JICKTPOMArHUTHON MHAYKIUKU Dapajes.
BuxpeBoe »siekTpuueckoe Mojie. ONEKTPOJABWKYINAs CHJIa HHAYKIIMK B MPOBOJHUKE,
JBIKYIIEMCSI IOCTYIATENIbHO B OJTHOPOIHOM MarHUTHOM TOJIE.

IIpaBuio Jlenna.

NHaykTUBHOCTD. SIBIEHHE CAMOMHAYKIMU. DJIEKTPOIBIKYIIAs CHJIa CAMOUHIYKIIUH.



DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIeKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOMCTBA W NPAKTHYECKOE MPUMEHEHHE: IIOCTOSHHBIE MAarHUTHI,
ANEKTPOMArHUTHI, JIEKTPOJABUTATEND, YCKOPUTEIN AJIIEMEHTAPHBIX YACTHUL], UHAYKIHMOHHAS
neyb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOT'O ITyYKa MATHUTHBIM ITOJIEM.

JIvHMM UHIYKIIUM MarHUTHOTO MOJIA.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBneHue 3JIeKTPOMAarHUTHOM UHIYKIUU.

IIpaBuino Jlenna.

3aBUCHUMOCTD 3JIEKTPOJIBIKYIIECH CUJIbI MHAYKIMH OT CKOPOCTH W3MEHEHUSI MArHUTHOTO
IIOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

W3yuyeHne MarHuTHOTO MOJISl KaTyIIKU C TOKOM.

HccenenoBanue 1eWCTBYS OCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccenenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHYKIIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONEOAHUA

Konebarenbnast cucrema. CBOOOAHBIE MeXaHUUeCKUE KojeOaHus. ['apMoHUUecKue
koneOanus. Ilepuon, uvacrora, ammutyna u Qaza koneOanuid. IIpyXKUHHBIN MasTHHK.
MareMaTtuyeckuii MasTHHK. YpaBHEHHE TrapMOHMUYECKMX KojeOanuil. IlpeBpamenue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii kOHTYp. CBOOOJHBIE SJEKTPOMATHUTHBIE KOJEOaHUS B HACATHHOM
KOJIeOATeIbHOM KOHType. AHAJIOTUs MEXAYy MEXaHMYECKUMH U 3JIEKTPOMATHUTHBIMHU
koneOanusiMu. @opmyna Tomcona. 3akoH COXpaHEHUS DHHEPrUM B  HAEaJIbHOM
KoJiebaTeIbHOM KOHTYpE.

[IpencraBieHue o 3aTyxamIux KosieOaHUsSX. BhIHYXIEHHbIE MEXaHHYECKHE KOJIeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2IEKTPOMarHuTHbIE KOJIeOaHusl.

ITepemennsbiii Tok. CUHYCOMIAJIbHBI MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMIUTATYTHOE U ACHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAPSKEHHUS.

Tpancpopmarop. IlpousBoacTBO, mnepegadya U MOTPEOICHUE DIEKTPUUYECKONM HHEPTHUU.
DKOJIOTUYECKUE PUCKU TPHU IPOU3BOJACTBE JIIEKTPOIHEpruu. KynpTypa HCHOJIB30BaHUA
AIEKTPOIHEPTHUH B TOBCETHEBHOM )KU3HH.

TexHuueckrue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHMUE: DIIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU DJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoJIeOATEIHLHOW CUCTEMBI (MPYKUHHBIA WA MaTeMaTHYCCKUI
MasITHHK).

Hab6nronenue 3aTyxarommx KojaeOaHmii.

HccnenoBanne cBOWCTB BIHYXKICHHBIX KOJI€OaHUH.

Ha6nronenue pe3onanca.



CBOOOHBIE ANIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuwinorpaMmbl  (3aBUCUMOCTH  CWJIBI TOKa W HANpSXKEHUST OT BPEMEHHU) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHc mpu mocnenoBaTENbHOM COEAUHEHUH PE3UCTOPA, KATYIIKM WHIYKTHUBHOCTH M
KOHJIEHCATOpa.

Mogenb TMHUY AIEKTPOIEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

HccnenoBanue 3aBUCUMOCTH MEPUOIA MaJbIX KOJIeOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH U
MaccChl Ipy3a.

HccnenoBanue MEPEMEHHOIO0 TOKa B LENM M3  IOCIEI0BATENbHO  COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHuueckue BOJHBI, yCiIoBHs pacnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U JnnuHa BoJHBL. IlomepeuHble W mpoaoibHblE BONHBL. MHTepdepeHuus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBUS M3JIY4YEHUs JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanus BektopoB E, B, V B anekrpomaruutHoi BosHe. CBONCTBA 3J€KTPOMArHUTHBIX
BOJIH: OTpa)K€HHUE, MpeIoMIICHHE, Moyigpu3auus, Audpakuus, uareppepenuus. CKopocTb
AJIIEKTPOMATHUTHBIX BOJIH.

[IIkana »3MEKTpOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE H
OBITY.

[TpuHIMNIBI paIMOCBA3M U TENIEBUICHUA. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBAs IMarHOCTHKA B TEXHUKE U MEULIMHE, paaap, paAuoNpUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBYU-nieys.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmtomnieecs Te10 Kak UCTOUYHUK 3BYKa.

Habumoienue otpakeHus U IpeoMIICHUS] MEXaHUYECKIX BOJIH.

Hab6nronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOI pE30HAHC.

HaGmonenue CBsI3M TPOMKOCTH 3BYKa W BBICOTBI TOHA C aMIUIMTYIOM M YacTOTOU
KoJieOaHui.

HUccnenoBanne  CBOWMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)XXEHUE,  IPEIOMIICHUE,
noJisipu3anus, IMPpakuus, tHTepPepeHIus.

Tema 3. Onmuxa

['eomerpuyeckas ontuka. [IpsMonnHeiiHOe pacnpocTpaHeHHE CBETa B OJHOPOJHOM cpene.
JIyu cBeta. ToueyHbId ICTOYHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHue H300pakeHH B ILIOCKOM
3epKale.

[Ipenomnenne cBera. 3akOHBI TpPEJIOMJICHHS CcBeTa. AOCOJIOTHBIM  TOKa3aTelsb
npenomiieHus. 1lonHoe BHyTpeHHee oTpaxenue. [IpenenpHpliil yroy mojaHoro BHyTPEHHETO
OTpaXKEHUSI.

Hucnepcust ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.



CobOuparoriie ¥ paccewBaromuye JTuH3bL. ToHkas nwmH3a. DOKyCHOE pacCTOSIHHUE U
onTHYecKass Ccuia TOHKOM 1nuH3bL. llocTpoenue wu3o0pakeHuidi B coOMparoUmx u
pacceuBarommx JuH3ax. opmysna TOHKOM JMH3BL. Y BEeTUYEHHUE, 1TaBAEMOE JTUH30M.
[Ipeaenbl NpPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBass ontuka. HWutepdepenuuss cBera. KorepeHTHble HMCTOYHUKU. Y CIOBUSA
HAOJIIOICHUST MAaKCUMyMOB M MHHUMYMOB B HMHTEP(EPEHUIHOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeérka. YcloBUe HAOMIOACHHMS  TIABHBIX
MaKCHUMYMOB IpHU NaJIeHU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.
[Tonspusanus ceera.

TexHuueckne yCTpPOWCTBA W MPAKTHYECKOE IPUMEHEHHE: OYKH, JIyma, ¢oToammapar,
MIPOCKITMOHHBINA ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS OMNTHKA, AU(PPAKITHOHHASL
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMonuHeHOE pacnpoCTpaHEHUE, OTPaXKEHUE U TMpesioMyieHHue cBeta. OnTuyeckue
PUOOPHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moielib CBETOBOAA.

WccnenoBanue cBOMCTB N300paKeHU B JIMH3AX.

Mopenu MUKpOcKoma, TEJIECKOIa.

Habmronenue natepdepeHinm cBera.

Hab6nronenue nudpaxiuu ceera.

HaOnronenue aucnepcuu cBera.

[Tonyuenue cekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonmy4yenue cexkTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKH.

HaOnronenue nossipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3mepenue nokazaresns npeioMeHUs CTeKIIa.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH

I'panuubl IPUMEHUMOCTH KJIACCMYECKOM MexaHuku. [locTynarel crenuanbHOW TEOpHU
OTHOCUTEIIbHOCTU: WHBAapPUAHTHOCTbh MOIYJSl CKOPOCTA CBE€TAa B BaKyyme, MPUHLIUII
OTHOCHUTEJIbHOCTH DWHILITEIHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U COKPAILICHUE IJIUHBI.
DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CB43b MaccChl ¢ SHEPTHUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIBI. DHEPTUS TTOKOSI.

Paznen 7. KBanTtoBas pusuka

Tema 1. dnemenmuol KBAHMOBOU ONMUKU

®otonsl. Gopmyna [Inanka cBs3u 3Hepruu (HOTOHA C €ro YacTOTON. DHEPIrUsl U UMITYJIbC
dhoToHa.

OtkpeiTue u wuccinenoBanue Qorordpdexra. Ombitet A. . CromeroBa. 3aKOHBI
dboroaddexra. VYpaBHenue OuHmTerHa i doTtodddexkra. «KpacHas rpaHHIAN
dboTtorpdexra.

JlaBnenne ceera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.



TexHuyeckue ycTpoilcTBa W MNPaKTUYECKOE NpHUMEHEHHue: (PoTo3neMeHT, (OTOAATUHK,
coJTHEuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

NccnenoBanne 3akoHOB BHeMIHETo GoTodddexTa.

CBeToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa nmo paccesHuto o -uactuil. [lnaneraphas
Mmozenb aroma. [loctynatsl bopa. M3nyuenue u norsoieHre GOTOHOB MPH MEPEX0Ie aTOMa
C OJIHOI'O YPOBHS 3HEpPruM Ha apyroi. Buael cnexktpoB. CreKTp YpOBHEW 3HEPruu aroma
BOJIOPOJIA.

BonnoBele cBoiicTBa yactul. Bonnsl ne bponnsa. KopnyCkyIsspHO-BOIHOBOU yalu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHHE: CHEKTPAJbHBIA  aHaJU3
(ciekTpocKo1), J1a3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopna.

Onpenenexue JUIMHBI BOJIHBI J1a3epa.

HabuntoieHue TnHeRvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxecnepumenm, n1abopamopmule pabomuwl

HaOnronenue nuHedyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, TOKA3bIBAIOIIUE CI0KHOCTh CTPOEHUS siapa. OTKPBITHE PAAUOAKTUBHOCTH.
OneiTel Pesepdopaa mo ompeneneHuro cocTaBa paJuoOaKTUBHOrO u3inydyeHus. CBoiicTBa
anb(Qa-, Oera-, raMMa-U3Iy4eHus. BausiHue paiuoakKTUBHOCTH Ha KUBbIE OPraHU3MBI.
OTtkpeiTHE TPpOTOHA U HelTpoHa. HyknonHas monens sapa [eitzenoepra—Banenko. 3apsn
aapa. MaccoBoe uncino sapa. M3orormsr.

Anbba-pacnaa. DIEKTPOHHBIH W TMO3UTPOHHBIA OeTa-pacmaa. ['amMma-uziydeHue. 3aKoH
PaAMOAaKTUBHOTO pacIaia.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHblie cuibl. JlegekT Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTE3 sI€Ep.

SAnepuerit  peaktop. TepmosmepHsiii cunrte3. [IpoOnemMbl W TEPCHEKTUBHI  SACPHOU
DHEPreTUKHU. DKOJOTHUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metonabl HaOJIIOAEHUS U PETUCTPALIMH SJIEMEHTAPHbBIX YaCTHII.

dyHaaMeHTallbHbIC B3auMOJIeUCcTBUS. EquHCTBO (prznueckoil KapTUHBI MUPA.

TexHuyeckne ycTpoHCTBa M MPAKTUYECKOE NPHUMEHEHHUE: NO3UMETpP, KaMmepa BuibcoHa,
AJIepHBINA peakTop, arToMHasi bomoOa.

Jlemoncmpayuu

CY€TunK NOHU3HUPYIOLIUX YACTHULL.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomoi

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOorpadusim).

Paspnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU
Oransbl pa3BUTUA aCTpOHOMUU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMUM.



Bun 3Bé3nnoro He6a. Co3Be3nus, sipkue 3BE3/1bl, MIAHETHI, UX BUANMOE JBIKEHUE.
ConneuHas cucrema.

Connue. ConHewyHas akTUBHOCTh. Mcrounuk sHeprum ConHua W 3BE3A. 3BE3ABL, MX
OCHOBHBIE XapaKTEpUCTUKH. JlMarpamMma «CIEKTPalbHBIM KJIACC — CBETUMOCTBY. 3BE3JBI
[JIABHOM MOCJIEA0BATENBHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTBY» ISl 3BE3] TJIABHOM
NOCJEN0BAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE34. COBpEMEHHBIE MPENICTABICHUS O
POUCXOKIAECHUN U 3BOOIMU COJTHIA U 3BE3/. DTallbl KU3HU 3BE3 .

Muieunsiii [Iyts — Hama "anaktuka. [lonoxenune u aeuxenue Coinnina B ['anaktuke. Tumbl
rajakTUK. PaguoraiakTuku u kBazapbl. YEpHBIE ABIPHI B iApaxX rajJaKkTHK.

Bcenennas. Pacmmpenune Bcenennoit. 3akon Xa0O06ma. PasOeranue ramaktuk. Teopus
bosproro B3peiBa. PenukToBOE M3IIydeHUE.

Macmrabnas cTpykTypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Yuenuueckue nabnooenus

HaGnronenuss HeBOOpYKEHHBIM I1a30M C MCHOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN
JUISL OTIpEJICJICHUs] TIOJIOKEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aus CeBepHOTO NOJIYIIAPUS U IPKHUE 3BE3IBI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

O06o0maroniee MOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUM B SKOHOMHUYECKOH, TEXHOJOTUYECKOW, COIMAIBHOU U
ATUYECKON cepax MesaTeTbHOCTH 4YeJIOBEKa, pPOJib M MECTO (PU3UKUM U aCTPOHOMHUHU B
COBPEMEHHOM HAy4YHOM KapTUHE MHpa, poib (PU3NYECKOH Teopuu B (POPMUPOBAHUU
MPEACTABICHUIN O PU3NYECKON KapTHHE MUPA, MECTO (PU3UUYECKON KapTHUHBI MUpa B OOLIEM
pPSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUIN O IPUPO/IE.

MexnpeaMeTHbIe CBA3M

N3yuenue kypca ¢usuku 0azoBoro ypoBHsS B 11 kimacce ocymiecTBisieTCs € y4ETOM
COJICPKATENIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMud MaTeMaTHUKH, OMOJIOTMH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle noHsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOI'O IO3HAHUS:
SIBJICHUE, HAYyYHBIH (pakT, TUIOTe3a, (hU3MYECKasl BEIMUYMHA, 3aKOH, TCOPHs, HAOIIOACHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHNE CUCTEMbl YpaBHEHUW, TPUTOHOMETpUYECKHE (PYHKIUU: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI U UX
MPOEKIIMM Ha OCH KOOPAWHAT, CIIOXKEHHUE BEKTOPOB, MPOU3BOAHBIE DSIEMEHTAPHBIX
(GyHKIUH, MpU3HAKU MOJ00MS TPEYTrOJIbHUKOB, OMPEACSICHUE TIOMIAAN TIJIOCKUX (UTYp U
o0BbEMa Te.

buonocus: snexTpuueckue sSIBJICHUS B )KMBOU MPUPOJIE, KOJeOaTeIbHbIE IBUKEHUS B )KUBOU
MPUPOJIC, OINTHUYECKUE SBJICHUS B JKUBOW TMpUpoje, NCUCTBUE pagualldd Ha >KHUBBIC
OpTaHU3MBI.

Xumusi: CTPOEHHME aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa TBEPABIX T,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPAIbHBINA aHAJIU3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MJIH, 3aJ€KU MArHUTHBIX PYA, POTOCHEMKA 3€MHOM
ITIOBEPXHOCTH, IPEACKA3AHNE 3EMIIETPSICEHNM.

Texnonoeus: NUHUW DIEKTPOIIEpeNay, FEHEpaTOp NEPEMEHHOIO TOKA, JIEKTPOJBUIATEb,
WHIYKIIMOHHAS T€4Yb, pajap, paaIuonpuEéMHNK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-neup,
MPOCKITMOHHBIN arapaT, BOJIOKOHHASI OTITHKA, COJTHEYHAs OaTtapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBLI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yuebHoro mpeamera «Dusuka» Ha ypoBHE CpeAaHero oOIero oodpa3oBaHuUs
(6a30BBIIA  YPOBEHB) JODKHO OOCCIEUYNUTHh JIOCTHIKCHHE CICIYIONUX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBLIE PE3YJIbTATBI

JImdHOCTHBIE pe3yabTaThl OCBOEHUs y4eOHOro mpeameTra «Du3HMKa» MTODKHBI OTpPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH 0OyYaromuxcsi PyKOBOACTBOBAThCA C(HOPMHPOBAHHOMN
BHYTPEHHEW IO3UIUEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTALMM, IMO3UTUBHBIX
BHYTPEHHHUX YOEXKJICHUI, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IEHHOCTSIM POCCHICKOTO
oOIlIeCTBa, pAaCIHIUPEHUE IKU3HEHHOTO ONbITa M ONBITa JCATEIBHOCTH B MPOIECCE
peanu3alii OCHOBHBIX HANpaBIICHUN BOCIUTATEIBHOM JEATEILHOCTH, B TOM YHCIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKIAAHCKOM MO3UIIMM  OOY4YarOMIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

MPUHATHE TPATUIIMOHHBIX OOMIEYEIOBEUYECKUX TYMAaHUCTHYECKHX M JIEMOKPATHYECKHUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B HMHTEpPECax TPaXKTAHCKOTO OOIIECTBa,
y49acTBOBaTh B CAMOYIIPABIICHUN B 00pa30BaTEIIbHON OpraHU3aIINH;

YMEHUE B3aUMOJCHCTBOBATh C COIMAIBHBIMA WHCTHUTYTaMH B COOTBETCTBHH C HX
(GYHKIHUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM JIEATETLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPAKIAHCKONW UEHTUIHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHXKEHHUSM POCCHUUCKUX
Y4EHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHICCKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAITUIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSCH Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHUCJIC B ICATCIILHOCTH YUEHOTO;
OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOEC OTHOIICHUE K MHUPY, BKIIIOUYas 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5) Tpy10BOT0 BOCIIUTAHHUS:

WHTEpPEC K pa3IuyHbiM chepaMm mTpodecCHOHANBHON NEATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (M3UKON M TEXHUKOH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP Oymyrieit
mpodecCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M caMO00pa30BaHUIO B 00nacTh (PU3HKU HA
MPOTSKECHUN BCEU JKU3HU;

6) 3K0JIOrNYeCcKOro BOCTIMTAHUS

c(OPMHUPOBAHHOCTh JKOJOTMYECKOM KYJIbTYpbl, OCO3HaHHE TJOOAIBHOIO Xapakrepa
HKOJIOTUYECKUX MPOOIIEeM;



IUIAHUPOBAHUE M OCYILECTBICHHE NEUCTBUM B OKPYKAIOIIEW Cpelle Ha OCHOBE 3HAHMS
L[eJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclMpeHre OmbITa JACATEIBHOCTH JKOJOTMYECKOW HAIPABICHHOCTM HAa OCHOBE
MMEIOIINXCS 3HAHUM 110 (PU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTh ~ MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUs (HU3NUECKOIN HAYKU;

OCO3HaHUE LIEHHOCTU HAY4YHOM JESATEIBHOCTH, TOTOBHOCTh B MpOLIECCE U3yUEHUs (PU3MKU
OCYLIECTBJIATh ITPOCKTHYIO W HCCIEAOBATEIBCKYIO JACSATENBHOCTh WHIWBUAYAJIbHO U B
rpynume.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble JJornuyeckue AeMCTBUA:

CaMOCTOSITeNIbHO (OPMYJIMPOBATh M aKTyaJlU3UpPOBaTh IMpoOJIeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

ONPEAETATH LETU AEATEIBbHOCTH, 33J1aBaTh MAPAMETPhl U KPUTEPUU UX JTOCTUKECHHUS;
BBISBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3NUECKUX SIBIICHUSIX;
pa3pabatrbIiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHAM3a UMEIOIINXCS MaTepUATIbHBIX U
HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B NIESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE pE3YJIbTATOB LEIISM,
OLICHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;

KOOPAWMHUPOBATb W BBHIMOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BUPTYyaIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIIICHHUE MPH PEIICHUH )KU3HCHHBIX MTPOOJIEM.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUCBBIMU TIOHATHUSAMH M METOJaMH (PU3MUECKOI
HaYKHU;

BJIaJICTh HaBBIKAMH YYCOHO-MCCIICAOBATEILCKOM M IMPOCKTHOM ACATEIBHOCTH B 00JIACTH
(hU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOJIOB PEIICHUS
3a/1a4 (PU3NUECKOTO COACPKAHUS, TPUMEHECHHIO Pa3JIMUHbBIX METO/IOB MO3HAHUS;

BJIAJICTh BUJAMH JEATEIBHOCTH MO TOJYYEHUIO HOBOIO 3HAHMS, €ro HMHTEPIpETaINH,
MpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JUYHBIX YUYEOHBIX CUTYyaIlUsX, B TOM YHCJIE MpHU
CO3/IaHUM Y4EOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh NPUYUHHO-CJIECACTBEHHBIE CBSI3M M AaKTyaJu3UpOBATh 3a7adyy, BBIJBUTATh
TUIIOTE3y €€ PEUICHMS, HAXOJUTh ApTyYMEHTHI ISl J10Ka3aTebCTBA CBOUX YTBEPKICHMUIA,
3aJ1aBaTh MapaMeTPbl U KPUTCPUU PELICHUS;

AHAJIM3UPOBATh MOJYUYCHHBIE B XOAE PELUICHUS 3a1a4U PE3YyJIbTaThl, KpUTUYECKA OLCHUBATH
HX JOCTOBEPHOCTH, IPOrHO3UPOBATHh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3a]]a4l B 00pPa30BaATEILHOMN JAEATEILHOCTH, B TOM
YHCJIE PU U3YICHUH (PUHKHY;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH NPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HaHUS 110 (PU3UKE B MPAKTUUECKYIO 00JIaCTh )KU3HENCSITEIbHOCTH;
yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJEH, NIPE/IJIaraTh OPUTMHAIBHBIC MOJIXOAbl U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1aUH, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHNUS.



PabGora ¢ undpopmanmeii:

BIIQJICTh HABBIKAMH TOJy4eHHs] WHMOpMAIUU (HU3UIECKOTO COACPKAHUS M3 MCTOYHHKOB
pa3HBIX THUIOB, CAMOCTOSITEILHO OCYIIECTBISATh IOUCK, aHalu3, CUCTEeMaTH3alMUI0 U
WHTEpIpETaAnio NHHOPMAIMH PAa3IMIHBIX BHIOB U (DOPM MPEICTABICHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJIB30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTUHA B
pElIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AI[MOHHBIX 33Jlady C COOII0OJICHUEM
TpeOOBaHUI JPrOHOMUKH, TEXHUKH OE30IaCHOCTH, TUTUEHBI, pecypcocOepekeHus,
MPaBOBBIX U ATHUECKUX HOPM, HOPM MHGOPMAIIMOHHON 0€30MacHOCTH;

co37laBaTh TEKCThl (PU3MYECKOrOo COJAEpX)aHUsA B Pa3IUMYHbIX (QopMarax ¢ ydé€rom
Ha3HaueHusd WHGOPMAIMM U 1IEeJIEBOM ayJUTOpUH, BBIOMpas ONTUMAJIbHYIO (opmy
MPEJCTABIICHHS U BU3yaJIN3aLIHH.

KoMMyHHMKATHBHBIC YHHBEpPCAJIbHBbIC Y4eOHbIE JeHCTBUS:

OCYIIECTBJISATH OOIIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOH JCSITEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKYA KOHMDIUKTHBIX CUTYAllU U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JaraTh CBOK TOYKY 3PEHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHMMATh M UCIOJIb30BATh MPEUMYIIIECTBA KOMaHIHON U MHANBUIYaTbHON pabOThI;
BBIOMpaTh TEMAaTUKy W METOJIbI COBMECTHBIX JCHCTBHI C y4€TOM OOIIMX HMHTEPECOB M
BO3MOKHOCTEMN KaKJIOTO YI€HA KOJUIEKTHUBA;

MPUHUMATh 1EJIA COBMECTHOW JI€SITEIbHOCTH, OPraHU30BBIBATH W KOOPAWHHUPOBATH
JNEUCTBHUS 110 €€ JOCTUIKEHUIO: COCTABJIATH IUIAH JIEMCTBUM, PACIIPENEISATh POJIU C YUETOM
MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Kau4€CTBO CBOETO BKJIAJA M KAKIOTO yYaCTHHKA KOMaHJbl B OOIIUNA pe3yibTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/JIaraTb HOBBIE IPOEKThI, OLEHUBATH WUJEU C IO3UMLUHUM HOBU3HBI, OPUTHMHAJIBLHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEJICHUE B PA3JIUYHBIX CHUTYyalLUsX,
MPOSIBJIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE T CTBUSA

Camoopranusamnus:

CaMOCTOSITEIIEHO OCYIICCTBIISITh TO3HABATEIBHYIO JCATEIBHOCTh B 00JACTH (UMK U
aCTPOHOMUH, BBISIBJIATH MPOOJIEMBI, CTAaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3a]1a4H;
CaMOCTOSTEIIbHO COCTaBJIATh IIaH PEIICHHWS PacuYE€THBIX W KAYeCTBCHHBIX 3ajad, IUIaH
BBITIOJITHCHHS TIPAKTHUECKOW pPabOTBI ¢ YYETOM HMMEIOMIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTCHUM;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM;

pacMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peleHue;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U MIPOSBICHUIO SPYIUIIMU B 00JaCTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIBHbIN HHTEJJIEKT:



JaBaTh OIIGHKY HOBBIM CHUTYaIlMsIM, BHOCHUTb KOPPEKTHBBI B JEATEIHLHOCTH, OIICHHBATH
COOTBETCTBHE PE3yJIbTATOB IEISIM;

BJIAJICTh HABBIKAMH TI03HABATEIHLHON pe(IIeKCHUU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUIN U
MBICJIUTEIILHBIX MPOTIECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA;

HCITOJTH30BaTh MPUEMBI pehICKCHH JIJIsl OIICHKU CUTYAIlMH, BRIOOpA BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKECHUIO;
MIPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TIPH aHAJIN3€ PE3yIbTaTOB ICITCIbHOCTH;
IPUHUMATH Ce0sl, TOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHAJIN3€ PE3YJIBTATOB JICATCILHOCTH,
IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIUOKH.

B mporecce 10CTHKEHHSI TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS IMPOTPAMMBI 10 (DU3HMKE IS
YpOBHS  CpelHero oOmero oOpa3oBaHWs Yy  OOYYarOIIUXCSA  COBEPIICHCTBYETCS
AMOITMOHAJILHBIN MHTEIIJIEKT, MpeIoaararonuii copMUpoBaHHOCTE:

CaMOCO3HAaHHs, BKJIIOUAIOIIETO CITOCOOHOCTh IMMOHHUMAaTh CBOE 3MOIMOHAJIBHOE COCTOSHHE,
BHJICTh HAIIPaBJICHUS PAa3BUTHUS COOCTBEHHOM 3MOIMOHANBHOU c(epbl, OBITh YBEPEHHBIM B
cebe;

CaMOPETyJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMCHHE TIPUHAMATh OTBETCTBEHHOCTh
3a CBOE MOBENEHHE, CIIOCOOHOCTh aaNTHPOBATHCS K DMOIMOHAIBHBIM W3MEHEHUSIM |
MPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMHU, BKIIOYAIOIICH CTpEeMJICHHE K JOCTH)KCHHIO IIEJTH W yCIeXy,
ONITUMHU3M, HHUIIMATUBHOCTh, YMEHHE JICCTBOBATh MCXO/IS U3 CBOMX BO3MOXKHOCTEH;
OMITATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHMMATh SMOIMOHAIBHOE COCTOSHUE IPYTHX,
VYUTBIBATh €r0 TIPH OCYIIECTBJICHHUH OOIICHHS, CIOCOOHOCTh K COYYBCTBHUIO U
COTIEPEIKUBAHHUIO;

COITMAJILHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTUMH
JIIOJIbMH, 3a00THUTHCS, MMPOSBIIATH HHTEPEC U pa3penaTbh KOHMIUKTHIL.

HHPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 kiacce npeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh Yy 00YYAIOIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTO (U3UKU B (HOPMHPOBAHWU COBPEMEHHOMN
HAyYHOW KApTUHBI MHpPA, B pPa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTUM, B
IIPAKTUYECKOM IEATEIbHOCTH JIFOAEH;

YUHUTHIBATH TPAHUIBI IPUMEHEHHUS U3YUYEHHBIX (PU3NYECKUX MOJIENIeH: MaTepuaibHas TOUKa,
MHEpLUHAIbHAS CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPAOE TENO, HACATbHBIA Ta3, MOJEIU
CTPOEHHUSI Ta30B, XKUAKOCTEWM WM TBEPIABIX TEJ, TOUYCUHBIM DIJIEKTPUUECKUM 3aps]a IpU
pelieHnn (PU3NIEeCKUX 3a/1a4;

pacrno3HaBaTh (U3MYECKUE SABJICHUS (IIPOLECChI) U OOBICHATH MX HAa OCHOBE 3aKOHOB
MEXaHMKHU, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHN CTPOEHUS BEILECTBA U JJIEKTPOJAUHAMUKHU:
PaBHOMEpPHOE U PABHOYCKOPEHHOE MPSIMOJUHEIHOE ABM)KEHHE, CBOOOJHOE MaJleHUE Ted,
JIBMKCHHE MO0 OKPY>KHOCTH, WHEpLHs, B3auMopencTBue Ten, Auddys3usi, OpOoyHOBCKOE
IBUKEHHE, CTPOCHUE JKUIKOCTEH U TBEPABIX TEJ, U3MEHEHHE 00bEMA TeI PU HarpeBaHUH
(oxylaXxaeHuu), TEIUIOBOE  paBHOBECHE, MCIIAPEHUE, KOHACHCALUs, IUIABJICHUE,
KpUCTAJIIM3AIUs, KUIICHUE, BIAXHOCTb BO3/yXa, IOBBIIICHUE AABICHUA ra3a IPU €ro
HarpeBaHUM B 3aKPBITOM COCYAE, CBI3b MEXIy IlapaMeTpamMu COCTOSHMS Tasa B
U30IIpoLeccax, MIEKTPU3alus Tell, B3aUMOACHCTBUE 3aps/10B;



OMKCHIBATH MEXAHMYECKOE JIBM)KEHHE, UCIOJb3ys (DU3NYECKHE BEJIMYMHBI: KOOpPJMHATA,
MyTh, I[EPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tela, Cuia, HUMIYJIbC Tena,
KHHETHYECKasi SHEprus, MOTCHIMANIbHAS SHEPIHs, MeXaHWdeckas paboTa, MexaHWYecKas
MOIIIHOCTD; TPU OMUCAHWW TMPABUIBHO TPAKTOBATh (DH3UYCCKUNA CMBICT HCIOJIB3yEeMBIX
BEIIMYMH, WX OOO3HAYCHHUS W EAUHUIBI, HAXOAWUTHh (POPMYIIBI, CBS3BIBAIONINE JTAHHYIO
(MBUYECKYIO BETMYHUHY C IPYTUMH BEIMUYNHAMU;

OMUCHIBATh M3YYCHHBIE TEIUJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBJICHUS, MCHOJIb3Ys
¢u3nUecKkue BETUYMHBL JIaBJICHUWE ra3a, TeMIlepaTypa, CPelHSs KWHETUYEeCKas SHEprus
Xa0TUYECKOTO JIBMXKCHHSI MOJIEKYJI, CPEAHEKBAIPATUYHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIJIOThl, BHYTPEHHAS DOHEprus, padora ra3a, KOAQOUIMEHT TMOJE3HOTO JeHCTBUA
TEIJIOBOTO JBUTATENd; NpPU ONHCAHWM TPABWIBHO TPAKTOBATh (U3HUECKUI CMBICI
UCIIOJIb3YEMbIX BEITMYMH, MX 0003HAYCHHS U €AMHUIIbI, HAXOIUTH (POPMYIIbI, CBA3BIBAIOIIUE
JTaHHYI0 GU3UYECKYIO BEJIUYHUHY C IPYTUMH BEIMYUHAM;

OMKCHIBATh W3YYCHHBIC DJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKUE SIBICHUS
(poriecchl), UCTONB3Ys (PU3UYECKUE BEIMYUHBL DJICKTPUUYECKUM 3apsjl, IJIECKTPUUECKOE
noje, HaMpsHKEHHOCTh TMOJIA, MOTEHIMal, Pa3HOCTh MOTEHIMAIOB; IMPU OMUCAHUU
MPaBWJIBHO TPAKTOBaTh (PU3UYECKHUI CMBICI MCIOJIb3YyEMbIX BEJIWYMH, UX O0O03HAUYCHUS U
€MHULIBI; YKa3blBaThb (DOPMYJIbl, CBSI3BIBAIOIIUE JAHHYI0 (PU3MUECKYI0 BEIMYHHY C
JIPYTUMU BEJIMYUHAMH,

aHaJIM3UpPOBaTh (UBMYECKUE MPOIECCHl W SIBJICHUS, WCIONB3YSd (PU3MUECKHE 3aKOHBI U
MPUHITUIIBL: 3aKOH BceMupHOro Tsrotenus, |, 11 u |1l 3akonst HetoToHA, 3aK0H coXpaHeHus
MEXaHUYECKON HHEPruu, 3aKOH COXPAHCHMS] HMITYJbCA, MPHUHIUI CYMEPIO3UIINA CHJ,
MPUHITUIT PABHOMPABUS HHEPIUAIBHBIX CHUCTEM OTCYETA, MOJICKYISPHO-KHUHETUYECKYIO
TEOPUI0 CTPOEHHS BEILECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEIHEW KWHETHUYECKOW SHEPruu
TEMJIOBOTO  JIBMKEHUST MOJIEKYJd C aOCOJIIOTHOM TeMmIepaTypoil, TeEepBbId 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUS DJIEKTPUUECKOro 3apsiaa, 3akoH Kyrona, mpu 3ToM
paznuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIpAKEHHE U
ycioBus (rpaHullbl, 0071aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHITUITBI IEHCTBHS MAIlMH, TPUOOPOB M TEXHUYCCKUX YCTPOUCTB;
pasyinyaTh yCI0BUS X 0€30MacHOTO UCIIOIb30BaHUs B OBCEAHEBHON KU3HU;

BBITIOJTHATh AKCIEPUMEHTHI MO HUCCICAOBAHUIO (DU3UYECKUX SBJICHUM U TPOIIECCOB C
WCITOJIb30BAaHUEM TIPSAMBIX M KOCBEHHBIX HW3MEPEHHU, TpH OSTOM (POpMYyJIHpPOBATH
npobsieMy/3aadyy W TUNOTE3y Y4YEOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEIOKEHHOTO 000PYI0BaHMUSI, POBOIUTH OMBIT U (DOPMYITHUPOBATH BHIBOIBI;
OCYIIECTBJISITh TPSAMBIE W KOCBEHHBIE W3MEPEHHUS (PU3NYECKUX BEIUYUH, TMPU STOM
BBHIOMPATHh ONTUMAJILHBIN CIIOCO0 M3MEPEHMsI M UCIOJIb30BaTh U3BECTHHIE METOMBI OIICHKU
MOTPEMTHOCTEN U3MEPEHN;

MCCJIEIOBATh 3aBUCUMOCTH MEXIY (GU3MUECKUMHU BEJIMUYMHAMHU C UCIIOIH30BAHUEM TIPSIMBIX
WU3MEPEHUM, PU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCHUPOBATH PE3YyIbTaThl MOTYyUYCHHON
3aBUCUMOCTH (PH3WYECKUX BEJIMYWH B BHUJE TaOIWIl W TpaduKOB, ACNAaTh BHIBOJABI II0
pe3ynbTaTaM MCCIIeIOBAHUS;

coON0/IaTh TpaBWiia OE30MacHOTO TpyAa MpU MPOBEIECHUU HCCIEIOBAHUNM B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4YEOHO-UCCIAEAOBATEIbCKOM M TPOEKTHOW NESITeIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1a0OPATOPHOTO 000PYAOBAHMUS;

pemiaTh pacy€THBIE 3aJadyd C SBHO 33JaHHOM (QU3UYECKOW MOJENbI0, HCMONb3Ys
¢u3nUecKkue 3aKOHbl W TPUHIUIBIL, Ha OCHOBE aHaldM3a YCIOBUS 3a7auyd BBIOUpATh



(bU3MYECKYI0 MOJIEIIb, BBIACIATH (U3MUECKUE BETUYUHBI U POPMYJIIbI, HEOOXOAUMBIE ISl €€
pelIeHUs], NOPOBOAUTH PACYETBI WU OLEHHMBATh PEAJBHOCTh IMOJYYEHHOTO 3HAYCHUS
(M3UYECKON BEITHMYNHEI;

pelIaTh KAa4eCTBEHHBIC 3aJaYd: BBICTPAMBATh JIOTUYECKHM HENPOTHUBOPEUYMBYIO LETIOYKY
PacCyXJICHU ¢ OTIOPOM HAa N3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UUECKUE SBIICHUS;
WCITOJTH30BAaTh MPHU PEIICHUH YICOHBIX 3a/1a4 COBpEMEHHBIC MH(GOPMAIIMOHHbBIE TEXHOIOTUN
JUISl TIOMCKA, CTPYKTYpUPOBAaHUS, UHTEPIIPETAMU U TMPEJICTABICHUS YYEOHOM U HAay4dHO-
nomyJasipHoi MHGOPMAIMK, TOJYYEHHOM U3 paA3JIMYHBIX MCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

NPUBOJUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETHYECKHUE 3HAaHMS 1O (U3UKE B TIOBCEAHEBHOM JKHM3HHM IS
oOecrieueHuss 0€30MacHOCTH TMpU  OOpallleHUd C [pubopaMu U TEXHUYECKUMU
YCTPONCTBAMM, JUIsl COXPAHEHHUS 370pPOBbS M COOJIIOACHHUS HOPM OKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TPYIIIE C BBIIOJIHEHUEM PA3JIMUHBIX COLMAIIBHBIX POJIEH, TUIaHUPOBATh PaboOTy
IPYIIbl, PAlMOHAIIBHO PACHPENeNiaTh OOS3aHHOCTH W IUIAHUPOBATh JIESITEIBHOCTH B
HECTAHJIAPTHBIX CUTYalHsIX, aICKBAaTHO OLICHUBATh BKJIAJ KaXJOTO U3 YYACTHUKOB IPYMIIbI
B PEIICHUE paccCMaTpUBaeMOM IPOOIIEMBI.

K koHiy oOyuenuss B 11 Kjacce npeaMeTHble pe3yibTaTbl HA 0a30BOM YpOBHE JOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3UKUA B (OPMHPOBAHUU COBPEMEHHOMN
HAYYHOW KApTUHBI MHpPA, B pPA3BUTUH COBPEMEHHOW TEXHUKM W TEXHOJOTHH, B
MPaKTUYECKON JCATEIbHOCTH JIIOJICH, IEeTOCTHOCTh W E€AUHCTBO (PU3MUECKON KapTHHBI
MHUpA;

VUYUTHIBATh TPAHUIIBI TMPUMEHEHUS] HW3YYEHHBIX (U3UYECKUX MOJCNCH: TOUYCUHBIN
ANEKTPUYECKUIN 3apsll, JIyd CBETa, TOUYECUHbIH HUCTOYHUK CBETA, AEPHAs] MOJIENb aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO si/ipa MpU pelieHrur (PU3nyecKux 3ajay;

pacrio3HaBath (usznueckue sBIeHUs (MPOIECCh) U OOBSICHATH MX HA OCHOBE 3aKOHOB
ANCKTPOAMHAMUKYA W KBAHTOBOM (PU3HUKHU: dJEKTpUUECKas MPOBOAUMOCTb, TEIJIOBOE,
CBETOBOE, XHWMHUYECKOE, MArHUTHOE JIEMCTBUS TOKAa, B3aUMOJCHCTBUE MAarHUTOB,
AJIEKTPOMArHuTHas WHIYKIMS, EUCTBUE MArHUTHOTO MOJII HA MPOBOJHUK C TOKOM H
JOBIDKYITUNCS  3apsii, DJICKTPOMAarHUTHBIE KoOJIeOAHUSI W BOJHBI, TIPSMOJIMHEHHOE
pactpocTpaHEHUE CBETa, OTpaKEeHHe, MpenoMieHue, uHTepdepeHnns, Aubpakius u
MoJISIpU3aIsl CBETa, JUCIepCusi cBera, ¢oTodnekTpudeckuii 3¢ ekt (hoTodddekr),
CBETOBOE JIABJIEHUE, BOSHUKHOBEHUE JINHENYATOIO CIIEKTPa aTOMa BOJIOPOAA, ECTECTBEHHAs
Y UCKYCCTBEHHAs! PaJIMOAKTUBHOCT;

ONUCHIBATh M3YUYEHHBIC CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MArHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYI0 MPOBOAUMOCTh PA3JIMUHBIX CPEA) M DIIEKTPOMArHUTHBIE SIBIICHUS
(mporiecchl), MCHONB3Yys (U3UYECKHME BEIMYMHBI: JJICKTPUUECKHM 3apsj, CHJia TOKa,
ANEKTPUYECKOE HAIPSIKEHUE, DBJIEKTPUUECKOE COMPOTUBJIEHUE, PA3HOCTh MOTEHIMAJIOB,
AIEKTPOJBIKYINAS CUjia, paboTa TOKA, MHAYKIIMS MAarHUTHOTO MOJs, cuja Amriiepa, cuiia
JlopeHnla, MHIYKTUBHOCTb KATYIIKH, SHEPrus JJIEKTPUYECKOTO W MArHUTHOIO IIOJIEH,
NEePHOJ U YacToTa KojieOaHUi B KoJieOaTEIbHOM KOHTYpE, 3apsij M CHJIa TOKAa B MpPOLEcce
rapMOHUYECKHUX JJIEKTPOMAarHUTHBIX KojeOaHuil, (POKyCHOE paccTosHHE U ONTHYecKas
CWJia JIMH3bI, MPU OMHCAHUM NPABWIBHO TPAKTOBATh (PUIMYECKUM CMBICT HCIOJIb3yEeMbIX



BEJIMYMH, UX OOO3HAUEHMS] W EIUHUIIbI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOUIME JAHHYIO
(UBUYECKYIO BETMYHUHY C IPYTUMH BEJIMUYNHAMU;

OMKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHWUS M TMPOIECCHl, HCHOIB3YS (U3UUCCKUE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M YACTOTA CBETA, DHEPTHUSI U
UMITYJIbC (DOTOHA, TIEPHOJ] TMOITypachaja, dHEPTrus CBA3U aTOMHBIX sjIep, MPU ONMUCAHUU
MPaBUJILHO TPAKTOBaTh (DM3MYECKUN CMBICT HCIOJIB3YEMBIX BEIWYWH, UX O0O3HAYCHUS U
CAVHUITBI, YKa3biBaTh (HOPMYJIBI, CBS3BIBAIOIINAC JAHHYIO (H3WYECKYI0 BEIUYHUHY C
JIPYTUMU BEJTMYMHAMHU, BBIYUCIISATH 3HaUeHUE (DU3HUUECKON BEIMYUHBI,

aHAIM3UPOBAaTh (PU3UYECKHE MPOILIECCHl W SBJICHMS, UCIONB3Ys (PU3NYECKHE 3aKOHBI U
OpUHIMUIBL 3aKoH OMa, 3aKOHBI MOCIEAOBATENIBHOIO U MMApaUIeIbHOTO COCAMHEHUS
NPOBOJHUKOB, 3akoH JDxoyns—JIeHna, 3aKOH JJIEKTPOMAarHUTHOM WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO ~ paclpOCTPAHEHUS CBETa, 3aKOHbl OTPAXKEHHS CBETa, 3aKOHbBI
MpEJIOMJICHUSI CBETa, ypaBHeHUEe OiHIITeHHa s doTodPdekrra, 3aKOH COXpaHEHUS
DHEPTUHU, 3aKOH COXpaHEHUSI UMITYJIbCa, 3aKOH COXPaHEHUS DJIEKTPUUYECKOTO 3apsia, 3aKOH
COXPaHEHHUsI MacCOBOTO UHWCia, MOCTynaTel bopa, 3akOH pagHOaKTUBHOTO pacmaaa, Mpu
ATOM pa3IuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €0 MaTEeMAaTHUYECKOE BBIPAKEHUE U
ycioBus (rpaHullbl, 0071aCTH) TPUMEHUMOCTH;

OTIpEIENATh HANpaBJIICHUE BEKTOpa WHIAYKIIMA MArHUTHOTO TIOJIS TPOBOJHHKA C TOKOM,
cuibl Amriepa u cuiel JlopeHua;

CTPOUTH U OMKCHIBATh H300paKEHUE, CO3/1aBAEMOE INIOCKUM 3€pKaoM, TOHKOH JINH30M;
BBITIOJIHATh JKCIIEPUMEHTHI IO MCCIIEOBAaHUIO (DM3UYECKUX SIBICHUW UM MPOIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX HM3MEpPEHUi: mpu HToM (HopmMynupoBaTh
npobiieMy/3agadyy W TUIOTE3y YYeOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MIPEIII0KEHHOTO 000PYI0BaHMS, POBOJAUTH ONBIT U (POPMYITUPOBATH BHIBOIBI;
OCYIIECTBJISITh MPSAMbIE U KOCBEHHbIE H3MEPEHHUS (PU3NYECKUX BEIUYUH, TPU STOM
BBIOMPATHh ONTHUMAJIBHBIN CIIOCOO0 M3MEPEHHsI U UCIOJIb30BAaTh U3BECTHBIE METOJIbI OIICHKU
MOTPEMIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (DM3MUECKUX BEJIMYUH C MCTOJIH30BAHUEM IMPSIMBIX H3MEPEHHI:
Mpyd  3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHPOBATH pPE3yJbTaThl IMOJYyYECHHOMN
3aBUCUMOCTH (PH3WYECKUX BEIMYMH B BHUAC TaOJWIl ¥ TpaduKOB, JENaTh BBIBOJBI II0
pe3ylbTaTaM HCCIeI0BaHNUS;

coOMroMaTh TpaBWia O€30MacHOro TpyAa NpH MPOBEACHUH HCCIEIOBAaHUN B paMKax
y4eOHOTO DJKCTIEepUMEHTa, Y4eOHO-MCCIIEAOBATEIbCKON M TIPOCKTHOW NEATEIHHOCTH C
WCIIOJIb30BAaHNEM M3MEPUTEILHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarh pacy€THBIC 3aJadyd C SBHO 3aJaHHOW (PU3UYECKOW MOJENbI0, HCIONb3Ys
¢u3MYecCKue 3aKOHBI W TIPUHIUIBI, Ha OCHOBE aHaldM3a yCIOBUS 3a7a4d BBIOWPATh
(M3UYECKYIO0 MOJIEITb, BBIJCISTH (M3UUECKUE BETUIUHBI U POPMYIIbI, HEOOXOIUMBIE TS €€
pelieHusi, TPOBOAUTH Pacué€Thl W OICHUBATh PEATBHOCTh TMOJYYCHHOTO 3HAYEHUS
(hU3NISCKOM BEITUYHMHBI,

permaTh Ka4eCTBEHHBIC 3a7a4d: BBHICTPAMBATh JIOTHYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY
pacCcykJIeHU ¢ OMOPOM Ha U3yUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBJICHUS;
UCIIOJIb30BaTh MPH PEIICHUU YUEOHBIX 3a/1a4 COBpEeMEHHbIE MHPOPMAIIUOHHBIE TEXHOIOTUU
JUISL TIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUA U MPEICTABICHUS Y4eOHOW W Hay4dHO-
nomyJasipHo  MHGOPMALMKM, TOJYYEHHOM U3 pa3JIMYHBIX MCTOYHUKOB, KPUTHYECKU
aHAIU3UPOBATh MOJyYaeMyto HHPOpPMALIUIO;



OOBSICHATH MPUHIIMITBI ACUCTBUS MaIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB, pa3anyaTh
YCIIOBUS UX O€30MacCHOT0 UCTOIb30BaHUS B IOBCETHEBHOM KU3HU;

MPUBOJIUTH MPHUMEPHI BKJIAZa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B PA3BUTHUE
HAyKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS 10 (U3MKEe B TOBCEAHEBHOW JKHU3HHM JJIs
oOecrieueHrs O€30MAaCHOCTH TpU  OOpameHMH C [OpudoOpaMH W TEXHHUYECKUMU
yCTpOMCTBaMH, I COXPAHEHHUS 3I0pPOBbS U COONIONEHUS HOPM DKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KaIOIIeH cpee;

paboTaTh B TpyIIIe C BHIMOJIHEHHUEM PA3JIMYHBIX COIHAIBHBIX POJIECH, MJIAHUPOBATH PaboTy
TPYIIIBI, PAalMOHAIBHO pacHpeneNiaTh O0S3aHHOCTH M IUIAHHPOBATH JESTEIBHOCTH B
HECTaHJAPTHBIX CUTYaIUSIX, aJIeKBAaTHO OIICHUBAThH BKJIAJ KaXKJIOTO U3 YYACTHUKOB I'PYIIIIbI
B PEILIEHUE pacCMaTPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBO 9acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Nen/m HammeHoBaHMe pa3/iejioB M TEM NPOTrPAMMBbI Beero Kontponbsie TIpakTiueckue 00pa3oBaTelbHbIC pecypest
padoThI padoThI
Paznea 1. PU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bubmuoreka [JOK
1.1 ®u3uKa U METOIbl HAYYHOTO [MO3HAHUS 2 0 0 https://m.edsoo.ru/7f41b72
Hroro no pazgeny 2
Pa3nen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuemarnka > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Hunanika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1bF72
Uroro no pazueny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bu6mmoreka [JOK
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOM TEOpUU 9 0 1 https://m.edsoo.ru/7fA1b72
bu6mmoreka [IOK
32 OcHOBbI TepMOZHHAMHKH 10 . 0 https://m.edsoo0.ru/7f41bf72
33 ArperatHble cocTosiHUS BemecTBa. dDazoBble 5 0 0 bubnnorexka [JOK
' TIEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. 9JIEKTPOJANHAMUKA
bu6nmoreka [JOK
41 DIIeKTPOCTATHKA 10 0 1 https://m.edso00.ru/7f41bf72
4.9 ITocTosiHHBIN 21eKTpUUECKUi TOK. TOKHU B 12 1 2 bubnuorexa [IOK
' Pa3IMyYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 5
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11 KIIACC

KoanyecTBo 4acos

JaekTpoHHbIe (HU(pOBbHIE)

Ne ni/m = HaummeHoBaHMe pa3/iejioB U TeM NPOTrPAMMBbI Beero Kontponbnbie IIpaxTideckue  0Gpa3oBaTe/bHBIC pecypes
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHast 11 1 3 bubnmnoreka HOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
21 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 0 1 bubnnorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
2.2 MexaHn4yecKkue U 3JIEKTPOMArHUTHBIE BOJTHBI 5 1 0 https://m.edsoo.ru/7f41c97¢
bubnunoreka LIOK
2.3 Onruka 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pazaen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBBI crIelIMaIBHON TEOPUHU 4 1 0 bubmuoreka [IOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [IOK
4.1 DJeMeHTHl KBAHTOBOM ONTUKU 6 0 0 https://m.edsoo.ru/7f41c97¢
bubnmorexa LIOK
4.2 Crpoerme atoma 4 0 0 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.3 ATOMHOE A71pO S 0 0 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKHU
51 DJIeMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 1 0 Bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny

Paznes 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O06o0maroriee NTOBTOPCHHE

Hroro no pazneny
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bub6nmoreka [IOK
https://m.edsoo.ru/7f41c97c



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

HOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

KoanuectBo 4acoB Jara DJIeKTPOHHbIE
Ne Tema ypoka B K I - uugposbie
/i cero OHTI%OJILHLIC paKTﬁnqecxne y 06pa3OBATETBHEI
padoTsI padoThI pecypesl
®usuka — Hayka o npupoze. Hayunsie MmeToasl bubnmnoreka HOK
1 1 0 0 .
MO3HAHUSI OKPY>KAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
P .
2 ayanoi xaprimst ips. » pakaeoron xememoern 1 0 0 Bu6morera LIOK
Y P pa, B 1P A https://m.edso0.ru/ff0c33e6
moaei
Mexanuueckoe nBuxkeHne. OTHOCUTEIHLHOCTh
3 MEXaHHYECKOTO JIBYKeHUs. [lepeMerienne, CKOpoCcTh 1 0 0 Bubmorexa HOK
' ’ ’ https://m.edsoo.ru/ff0c3508
yCKOpEHHUE
. bubnuoreka [{OK
4 PaBHOMEpHOE MPAMONIMHEHHOE IBHKCHHE 1 0 0 https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE IPSIMOIMHEHHOE IBU)KEHUE 1 0 0 buGnuorexa LIOK
https://m.edsoo.ru/ff0c372e
bu6nmorexa LIOK
6 CBoOoaHoe magenue. Y cKopeHue cBOOOHOTO MaIeHUs 1 0 0 https://m.edso0.ru/f0c39cc
KpuBonunelinoe aBuxenue. J[BmxeHne MaTepuaabHON bubnuoreka [{OK
7 1 0 0 .
TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 [Ipunaiun otHocuTensHOCTH ["anunes. MHepuuansHbie 1 0 0 bubmuorexa [IOK
cuctemsl otcuera. [lepBriit 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [IpuHImn cynepro3uiuu cui. 1 0 0 bubnmnorexa [JOK
Bropoii 3akoH HproTOHA 711 MaTEpUAIBHON TOUYKHU https://m.edsoo.ru/ff0c3be8
. bubmuoreka [{OK
10 Tperuii 3akon HproTOoHA /U1 MaTepUanbHBIX TOYEK 1 0 0 https://m.edsoo.ru/f0c3bes
11 3akoH BcemupHOTo Tsarotenus. Cuna Tspkectu. [lepBast 1 0 0 bubnmnoreka [JOK
KOCMHUYECKask CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 0 0 https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koaddumment tpenus. Cuna 1 0 0 bubnmnorexa [JOK

COIIPOTUBJICHHUA ITPU ABUKCHHUU TCJIA B dKUJAKOCTHU UJIN

https://m.edsoo0.ru/ff0c3f76
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rase

HOCTyrIaTeJ'H:Hoe 1 BpallaTCJIbHOC ABHUXKCHUEC a0COJIIOTHO

bu6nmoreka [IOK

14 TBEpIOro tesna. MomeHT cuibl. [lnedo cunbl. YcnoBus
P N https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPIOTO Tena
Nmnynbc MmaTepuanbHOW TOYKH, CUCTEMbI MaTEPUAIbHBIX
15 Toqez %0901 JILI:: CWJIBL. 3aKOH C;)X AHCHHUS HannLca bubmmorexa LIOK
) y ) P Y ' https://m.edsoo.ru/ff0c43d6
PeaktuBHOE ABMKEHUE
Pa6ota u momrHoCTh cuibl. Kunetuueckas sHeprust
16 MarepuaibHO Touku. Teopema 06 U3MEHEHUH bubmnorexa LIOK
p - ’ p https://m.edsoo.ru/ff0c4502
KHUHETUYECKOW SHEPTUN
[TotenuuanwsHas sueprus. [loreHunanpHas sHeprus

17 o nedopMu OBI;HHOﬁ 3| WHEI HOTeHuI;Iaanas[ Bubmorexa HOK
yrpyr PMUP Py : https://m.edsoo.ru/ffOc461a
SHEPrus Tena BOJIM3H MOBEPXHOCTU 3eMITU
[ToTennmanpHble U HETIOTEHIIUANBHBIE CHIIBI. CBSI3b

18 paboThl HEMOTEHIIUATIBHBIX CUII C U3MEHEHHEM bubmmoreka [JOK
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHHUS https://m.edsoo.ru/ff0c478c
MEXaHUYECKOI dHepTrun
Jlaboparopnas pabota Ne 1 «MccnenoBanue cBs3U

19 paboThI CHIIBI C U3MEHEHHEM MEXaHUYECKON IHEPTUH Touka Pocta
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KI'yTa»

20 KontponbHas pabora no teme «Kunematuka. Jlunamuka. bubmmnoreka HOK
3aKOHBI COXPAHEHUS B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KMHETUYECKOU bubmuoreka [IOK

21 .
teopur. bpoyHoBckoe amxenue. Auddysus https://m.edsoo.ru/ff0c4dc2
XapakTep ABUKEHUS U B3aUMOJICHCTBUS YaCTHI]

22 BemecTBa. MoJIen CTPOCHHUS Ta30B, JKUIKOCTSH U
TBEPABIX TN
Macca monekyi. Konngecto BemectBa. [loctosiHHas

23 y Hl Touxka Pocra
ABoraapo

o4 TernmoBoe paBHOBecue. TeMneparypa u €€ U3MEpEHHUE.

[IIkana remneparyp Llenbcust
. bubanoreka LJOK

25 Wneanbusiii raz B MKT. OcHoBHoe ypaBHeHne MKT . 1

https://m.edsoo.ru/ffOc4fde

26 AOcomoTHas TeMIieparypa Kak Mepa cpeHei bubmuoteka [IOK
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KMHETUYECKOM SHEPruu JBHKEHUS MOJICKYI. Y paBHEHHE
MenneneeBa-Kianeipona

https://m.edsoo.ru/ff0c511e

27 3akon [lanbroHa. ["a30BbIC 3aKOHBI 1 0 0
28 JIaboparopHast pabota Ne 2 «MccnenoBanue 3aBUCUMOCTH 1 0 1
MEX1y apaMeTpaMy COCTOSHUS Pa3peKEHHOTO ra3a
N3omporneccsl B ueanbHOM raze u ux rpaduueckoe bubmmoreka [JOK
29 1 0 0 .
MPEJICTABICHUE https://m.edsoo.ru/ff0c570e
BHyTpGHHi{SI SHEPTUs TEPMOAMHAMUYECKON CUCTEMBI U Bubmmotexa LOK
30 crocoObl €€ n3MeHeHus. KoqnuecTBo TemioTs 1 padoTa. 1 0 0 .
https://m.edso0.ru/ff0c5952
BuyTpeHnHsis sHeprus 0JHOaTOMHOTO HI€aJIbHOTO Ta3a
bubnuoreka [IOK
31 Bupe! Tenonepenaun 1 0 0 https://m.edsoo.ru/ff0c5c36
V nenpHas TEINIOEMKOCTH BelecTBa. KonmnuecTBo bu6nmorexa LIOK
32 . 1 0 0 .
TEIUIOTHI IIPH Teruionepeaayde. AauabaTHbIi MPoOIece https://m.edsoo.ru/ff0c5c36
[lepBriii 3aKOH TEPMOAMHAMUKY U €T0 IPUMEHEHUE K bubmmoreka [JOK
33 1 0 0 .
n3o0mpoleccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs niporieccoB B mipupojae. Bropoii 3akon 1 0 0 bubnnorexa [JOK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
. . bubnmorexa LIOK
35 [Mpunnun nevicteus u KI1Jl TermoBoit MarmmHe 1 0 0 https://m.eds0o.ru/ff0c600a
36 ukn Kapro u ero KITJ 1 0 0
37 DKoJ0ru4ecKkue npoOaeMbl TEIII0O3HEPTETUKH 1 0 0
O6o0maromuii ypok «MonekynsapHas puzrka. OCHOBBI bubnnorexa [JOK
38 1 0 0 .
TEPMOJIUHAMUKHN» https://m.edsoo.ru/ff0c6938
39 KonTponbHas pabota o Teme «MonekynspHas pu3uka. 1 1 0 bubmuorexa [IOK
OCHOBBI TEPMOJIUHAMUKH https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue u koHaeHcanus. Vcmapenue n 1 0 0 but6mmorexa [IOK
KHUIIEHUE https://m.edsoo.ru/ff0c63b6
a1 AOCOIIOTHASI 1 OTHOCUTEJIbHAS BJIAYKHOCTH BO3/TyXa. 1 0 0 bubnmnoreka [JOK
Hacsiiennsiit nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. KprCTaJ'IJII/I‘-IeCKI/Ie 1 aMmopdHBIE Tena. Bumorexa LIOK
42 AHU30TPOIHUS CBOHCTB KPUCTAIUIOB. JKUAKIE KPUCTAILITBL. 1 0 0

COBpeMCHHBIe MaTCpUuaJIbl

https://m.edsoo.ru/ff0c65f0
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43 [InaBnenue u kpucraumszanus. Y qenbHas TEIoTa bubmmoreka [JOK
iaBienus. Cyomumarus https://m.edsoo.ru/ff0c6708
bubnunoreka LIOK
44 Vpasnenue Teniiosoro bananca https://m.eds00.ru/ff0c6820
45 Dnektpu3anus Ten. DIeKTpuueckuil 3apsaa. /IBa suaa bubmmoreka [JOK
JIEKTPUYECKUX 3aPsAI0B https://m.edsoo.ru/ffOc6bcc
16 [IpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH bubnuoreka [JOK
COXPAHEHUS JICKTPUUYECKOIO 3apsiia https://m.edsoo.ru/ffOc6bcc
47 B3anmopeiictBue 3apsanoB. 3akoH Kynona. Toueunslii bubmmoreka [JOK
BJIEKTPUYECKUM 3apsil https://m.edsoo.ru/ff0c6ce4
Hanpsiox€nnocts anektpudeckoro noss. [Ipuamun
48 cyneg)nomunn SHGKTpI/II)‘{eCKI/IX HoJeH. HHEI/H/IH buGnuorexa LIOK
N https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
49 Pabota cun sanekrpocrarndeckoro noss. [loreHmman. Bbu6motreka [JOK
Pa3HocTh moTeHIIMAIOB https://m.edsoo.ru/ffOc6f00
50 [IpOBOIHUKY U TUATEKTPUKH B JJIEKTPOCTATUYECKOM bubnnorexa [JOK
noje. Jlusnexkrpuueckas NpoHUIaeMOCThb https://m.edsoo.ru/ff0c7018
. bubnmorexa LIOK
>1 IneTpogmKocTs. Komnencarop https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOpa. DHEPrus bubnmnorexa [JOK
3apsPKEHHOI0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas pabota Ne 3 "M3mepeHue a1eKTpoEMKOCTH Touxa Pocta
KOHJIeHcaTopa"
[IpuHIMI 1ENCTBHS U IPUMEHEHHUE KOHJIEHCATOPOB, Touka Pocra
54 KOIHMPOBAJIBHOTO anmnapara, CTpyiHOro mpuHTepa.
DneKTpocTaTUYeCKas 3aluTa. 3a3eMIIeHne
3JIEKTPONIPUOOPOB
DNEeKTPUYECKHUM TOK, YCIIOBUSI €70 CYLIECTBOBAHUS.
55 [TocTostausIi TOK. Cuna Toka. Hanpsbxenue. Touxka Pocta
Conporusnenue. 3akoH OMa il yyacTKa Lenu
[TocnenoBarensHOE, MapaieibHOE, CMEIIAHHOE
bubnunorexa LIOK
56 coeIMHEeHNe NMPOBOIHUKOB. JlabopaTopHas paborta Ne 4

«I/ISY‘{CHI/IC CMCHIAHHOT'O COCIUHCHUSA PC3UCTOPOB»

https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH 1 bubnunoreka LIOK
Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axoH OMa 11 IOJIHOM (3aMKHYTOM) 3JIEKTPUYECKON

58 uenu. Koporkoe 3ambikanue. JJaboparopuast paborta Ne 5 1 bubmmoreka [JOK
«3mepenne D/1C nucToyHnKa ToKa U €ro BHyTPEHHETO https://m.edsoo.ru/ffOc7ae0
COIPOTHUBIICHUS»

DneKTpOHHAs! IPOBOJAUMOCTD TBEPABIX METAIIIOB.

59 3aBUCHUMOCTbH CONIPOTUBIICHUS METAJIJIOB OT 1
temieparypbl. CBEpXIpOBOIMMOCTh

60 DneKkTpruyecKkuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX 1
MTyYKOB

o |omsesomm. i cobemenn gk | Bumorra 10K

POBOJ ) P peXOa. https://m.edsoo.ru/ff0c84ae
[TosrympoBOTHUKOBEIE IPUOOPHI
o | Srommme s o[ Bamorea 10K
P ’ p a AT https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3

63 OnexTpuuecknuii ToK B razax. CaMOCTOSTENbHBIN U 1 bubmmnoreka HOK
HECAMOCTOSITENbHBIN pa3psia. Moiuus. [1nazma https://m.edsoo.ru/ff0c84ae

P e - ) ummorerca LIOK

p P P https://m.edsoo.ru/ff0c86fc
0€301acHOCTH
. bubmmoteka IIOK
65 O606maromuit ypok «IeKTpOIuHAMUKA» 1 https://m.edsoo.ru/ff0c88be
8 Mocromm snexpmccnati ox. Tk s pasmpamsne 1 bu6morerca LIOK
p ' p https://m.edsoo.ru/ffOc8a8a
cpenax»

67 PezepBHblil ypok. KonTponbhas paboTa mmo teme 1 bu6muoreka [JOK
"OnexrpoguHaMuka" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6061maromuii ypok no temam 10 1 bu6muoreka [IOK
KJiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

N KoaunuecTBO yacon 1 DIeKTPOHHBIE
o ara
Tema ypoka udpoBbIe
w/n yp Beero Konrpoabnbie Ilpakruueckue A uugp
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypchbl
IlocTosiHHBIC MAarHUTHL U UX B3aUMOASHCTBHE. MarHuTHOe
1 nosie. Bektop MarHuTHON MHAYKIWHU. JINHMM MarHUTHON 1 0 0 Bubmorexa HOK
' ’ https://m.edso0.ru/ff0c9778
WHIYKIAH
MaruuTtHoe nose npoBoAHMKA ¢ TOKOM. OnbIT Dpcreaa. bubmumorexa [IOK
2 . 1 0 0 _
B3anmoaeiicTBre mpoOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHast pabota Ne 1 «3yueHrue MarHuTHOTO ITOJISI 1 0 1 bubnnoreka [JOK
KaTYLIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
eliCTBHE MarHUTHOTO II0JISI Ha IPOBOAHUK ¢ ToOKoM. Crita
4 ﬁMnepa Jlaboparopuas pabora NI'Z 2 <<?/ICCJI€IIOBaHI/I€ 1 0 1 bubmmorexa LIOK
N ’ B https://m.edsoo.ru/ff0c9ac0
JEHCTBHS MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»
JleficTBrE€ MarHUTHOTO TOJI HAa JBUKYILYIOCS 3apSKEHHYIO bu6mmoreka [IOK
5 1 0 0 _
yactuiy. Cuia Jlopenna. Padota cuiiel Jlopenia https://m.edsoo.ru/ff0c9df4
DnexkTpoMarHuTHas HHAYKIHS. [I0TOK BeKTOpa MarHUTHOU
6 nHaykuud. JC uHAYKIMHY. 3aKOH 311€KTPOMarHUTHOM 1 0 0
nHaykiuu dapanes
7 JlabopaTtopHas pabota Ne 3 «VccnenoBanue siBieHUs 1 0 1 bubnuotexa [JOK
9JIEKTPOMArHUTHON MHIYKIUW» https://m.edsoo.ru/ff0cal50
WBayKTUBHOCTE. SIBIICHHE CaMOMH, . DJIC
8 cahfoy;Hz[ KIIUHA. DHEPT U MarHHTnggli[onﬂ KJz_—aLT KU C 1 0 0 bubmiorexa HOK
Y ) p y https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T0JIe
TexHUYECKUE YCTPONCTBA M UX TIPUMEHEHHE: TIOCTOSTHHBIE
9 MarHuThbl, 3JIEKTPOMAarHHUThl, JIEKTPOJBUTATENb, 1 0 0 Touka Pocta
YCKOPHUTEIH JIEMEHTAPHBIX YACTHI], MHIYKIIHOHHAS TIeYb
O6o0maromuii ypok «MarauTHoe moJe. bubnmoreka [JOK
10 1 0 0 _
DNeKTpOMarHuTHasi MHIYKITUS» https://m.edsoo.ru/ffOcab82
11 KonrtponsHas padora no reme «MarHuTHO€ 1o0JIe. 1 1 0 bubnnoreka [JOK
DneKTpoOMarHuTHasT MHIYKITHS https://m.edsoo.ru/ff0cad58
12 CBoOoanbie MexaHnueckue konebanus. ['apmMonnyeckue 1 0 0 bu6mmoreka [IOK

KosiebaHus. YpaBHEHHE TaPMOHHUYECKUX KOJICOAHUH.

https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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[IpeBpatieHue sHeprun

JlaGopaTtopHas pabota Ne 4 «VccinenoBanue 3aBUCHIMOCTH

13 MepHoJIa MaJIbIX KOJICOaHHH rpy3a Ha HUTH OT JTMHBI HUTH Touka Pocra
1 Macchl Tpy3a»
Koneb6arenbnbiit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIC
14 KoJeOaHus B UACAIbHOM KOJieOaTeTbHOM KOHTYPE. bubnmoreka [JOK
AHaJorus MexXay MEXaHUYECKUMU U 3JIEKTPOMAarHUTHBIMU https://m.edsoo.ru/ff0cb820
KOJIeOaHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B bubmumorexa [IOK
HJIeaTbHOM K0JIeOATEIbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencraBieHue 0 3aTyXalONIMX KOICOAHUSIX.
16 BII:;)IH JICHHBIE Mexag;qecxﬂe KoJiebanus. Pesonanc bubanorexa LIOK
YK ) ' https://m.edsoo.ru/ffOcbb86
BriHyX/1€HHBIE AJIEKTPOMArHUTHBIE KOJIeOaHMs
[Tepemennsiit Tok. CUHYCOMIANBHBIN IEPEMEHHBIN TOK.
17 MOpH_IHOCTL ne eMeHHOI}“]O TOKa AMHJ‘H/ITPI[HOC u bubmmorexa LIOK
. P ' Y https://m.edso0.ru/ffOchd34
JEHCTBYIOIIEE 3HAUYCHUE CUJTbI TOKA U HAIIPSKEHUS
Tpancpopmarop. IIponsBoacTso, nepenava u norpedaeHue
18 patcgop op- 1P A - TTEpedt p Touka Pocta
ANEKTPUUYECKOM SHEPTUU
YCTpONCTBO U MPAKTHUECKOE MPUMEHEHHUE IIEKTPUUECKOTO
19 3B0PII)Ka reHe aTg are eMeHH(FFO TOKA, JINHUHT i bubmnorexa LIOK
’ patTopa rep ’ https://m.edsoo.ru/ff0cc324
3JeKTpoIepeaad
DKOJIOTMYECKUE PUCKHU TIPU MPOU3BOJICTBE FIMEKTPOIHEPTHH.
20 KynbTypa ncnonb30BaHus 31€KTPOIHEPTHH B Touka Pocta
MOBCEHEBHOW KU3HU
MexaHn4ecKue BOJHBI, YCIIOBUS PACIIPOCTPAHEHUS.
21 [Tepuoa. Cxopoctb ac’ny OCT aHEHI/ISIpI/I ,[[J'II:/IHa BOJTHBI bubmorexa LIOK
PHOZL p pactpoctp ' https://m.edsoo.ru/ffOcca54
[Tonepeunsie U TPOOJILHBIE BOJHBI
29 3ByK. CkopocCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. bubnunoreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 ONEeKTPOMarHUTHHIE BOJIHBI, UX CBOMCTBA U CKOPOCTD. bubnnoreka [JOK
[IIxana 31eKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
[TpuHIMIIBI paANOCBA3U U TeNeBUACHUA. PazBuTue cpeacTs
24 PHHIL pail a peAt Touka Pocta
cBsa3u. Paguonokanus
25 KontponbHas padorta «KonebaHus 1 BOJTHBD) bubnuoreka [IOK



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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https://m.edsoo.ru/ffOcc6f8

[IpssMonrHENHOE pacIpOCTPAaHEHNE CBETA B OJHOPOAHOU bubnmoreka [JOK
26 N :
cpene. Toueunblii HICTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OTtpaxkenue cBeTa. 3aKOHbI OTpaxkeHus ceera. [locTpoenue bubnnoreka HOK
M300pakKeHUI B TUIOCKOM 3€pKajie https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue ceera. [lonHOE BHYTpEHHEE OTpAXKEHUE. bubnmoreka [JOK
[IpenenbHbIi yroJl MOJIHOTO BHYTPEHHETO OTPAXKEHHUS https://m.edsoo.ru/ff0cd7{6
29 JlaboparopHast pabora Ne 5 «M3mepenune noka3ares bubnunoreka [HOK
MIPEJIOMIIEHUS] CTEKIIA)» https://m.edsoo.ru/ffOcd67a
JIunzsel. [Toctpoenue nzobpaxenuii B aunze. opmyna bubnunoreka [HOK
30 . :
TOHKOM JIMH3BL. Y BEJIMYEHUE JIUH3BI https://m.edsoo.ru/ff0cddle
31 JlaboparopHas pabota Ne 6 «MccnenoBanue CBOMCTB
M300paKeHUI B JTMH3AX»
Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.
32 JlaboparopHas padota Ne 7 «Habnronenue qucnepcuu
CBETa»
33 Wntepdepennus ceera. Audpakius cera. bubnuoreka [IOK
JudpakimonHas pemeTka https://m.edsoo.ru/ffOced22
34 [Tonepeunocth cBeTOBBIX BOJH. [lonsipuzanus ceera bubmnorexa LIOK
p ' przat https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPHI U YCTPOICTBA U YCIOBUS UX Touxa Pocra
0€3011acHOT0 MPUMEHEHUs
36 ['paHuUIBl MPUMEHUMOCTH KJIACCUYECKOM MEXaHHKH. bubnnoreka [JOK
[ToctynaTel ciennaibHOM TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENHHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE bubnunoreka [JOK
BPEMEHU U COKPALLECHHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
38 DHeprus U UMMYJIbC PESITUBUCTCKOM YacTUlbl. CBS3b bubnunoreka [JOK
MacChl C SHEPTUEN U UMITYJIbCOM. DHEPIrus MOKOs https://m.edsoo.ru/ffOcfc68
39 KonTtponbHas pabora «OnTuka. OCHOBBI ClIeIIMaTbHON bubnnoreka [JOK
TEOPUH OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
bu6mmorexa [IOK
40 ®oronsl. opmyna [Inanka. JHeprus U UMIyIbC GoToHA https://m.edsoo.ru/ffocfel6
a1 OtkpsiTue U uccnenoBanue poroddpdexra. OnbiTer A. T bubmuotexa [JOK

Cronerosa

https://m.edsoo.ru/ffOcffc4
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42 3akonbl pororddexra. YpaBHeHHne DUHIITEHHA s bubnmoreka [JOK
dororddekra. «KpacHas rpanuna» hororddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceeta. Onbitel I1. H. JlebeneBa. Xumuueckoe bubnnoreka [HOK
JIIEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHuyeckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHUE: Touxa Pocta
(doTodreMeHT, POTOAATYHK, COTHEUHAs: OaTapesi, CBeTOIUO/
45 Pemtenue 3amay mo reMe «DI€MEHTHI KBAHTOBOM OIITHKIY BH6J_IH0TeKa LHOK
https://m.eds00.ru/ff0d0302
16 Monens aroma Tomcona. Onbitel Pesepdopaa no bubnmoreka [JOK
paccesiHuio o-4yactul. [InanerapHas moaens atoma https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
47 [Toctymater bopa
TYHATRL HOp https://m.edsoo.ru/ff0dOafa
48 Wznyuenue u nornomieHue GOTOHOB MPU MEPEXOie aToma ¢ bubnuorexa [JOK
OJIHOTO YPOBHS SHEPIUU Ha Apyroi. Buael ciekTpos https://m.edsoo.ru/ff0dOafa
BoustHoBBIE cBOCcTBa yacTull. Bosubl ne bpos.
49 KopnyckynsapHo-BoiaHOBOI Ayanu3M. CIOHTaHHOE U BH6J_IHOTeKa 0K
https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
50 OTtkpsiTue paguoakTuBHOCTH. OnbITh Pesepdopaa mo bubnuorexa [JOK
ONPEACIICHUIO COCTaBa PAAUOAKTUBHOTO U3JIYyYECHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anbda-, 6era-, raMMa-u3nydeHus. Brnusaue
PaIMOAKTUBHOCTH Ha KUBbIE OPTAaHU3MBI
OTkpbiTHE TIPOTOHA U HeWTpoHa. M3oTombl. Anb(a-pacna. Bu6 [TOK
52 DNeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma- " J,IHOTeKa
https://m.edsoo.ru/ff0d1162
W3IIy4eHUE
DHeprus CBA3U HYKJIOHOB B sipe. SInepHble peakinH.
53 SAnepuslii peaktop. [IpoOiembl, IepcreKTUBSI, BH6J_IHOTeKa 0K
. https://m.edso0.ru/ff0d1356
9KOJIOTUYECKHE ACTIEKTHI S,IEPHOIN SHEPTreTUKU
DOneMeHTapHble yacTullbl. OTKpBITHE TO3UTPOHA. MeTObI
54 HaOJIIO/IEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUII. bubnnoreka [JOK
Kpyrastii cton «@yH1aMeHTalIbHbIE B3aUMOIEHCTBUS. https://m.edsoo.ru/ff0d0e38
EnuncTBO hm3udeckoit KapTUHBI MUAPaY
55 Bun 3Bé3aHoro Heba. Co3Be3ausi, spKkue 3BE3/bI, MIIaHETHI,
ux BUauMoOe IBrkeHune. ColHeUHas cucTeMa
56 Comnne. ConHeuHast akTUBHOCTh. VICTOUHUK 2HEPTrUuu
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CouHIia 1 3B€31

3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKU. 3BE3AbI IIIaBHOM
MOCIEN0BATENbHOCTH. BHyTpEHHEE CTpOEHHE 3BE3 .

S CoBpeMeHHbIE MPEACTABICHUS O IPOUCXOKICHUN U 1
sBostonu CosHIa U 3BE31
Muneunsiii [1yte — Hama I'anakruka. Ilonoxenue u

58 newkenue Comuna B ["anmaktuke. ["amakTuku. YEpHbIE TBIPHI 1
B SIIpax TaJaKTUK

59 Bcenennas. Pa36eranue ranaktuk. Teopust Bonbiioro 1
B3pbIBa. PennkToBoe n3nydyenue. MeraraiakTuka

60 Hepermennsie npo0aeMbl aCTPOHOMUHT 1

61 Kontponbhas padoTa «2JIeMEHTHl aCTPOHOMUHU U 1
acTpou3uKm»
O6o6matomuii ypok. Poib ¢pusuku u acTpoHOMUU B

62 9KOHOMHYECKOM, TEXHOJOTHUECKOM, COIUAILHON U 1
ITUYECKOH cdepax AeaTeIbHOCTH YeTI0oBeKa

63 O6o6ma}omlzn7£ YPOK. Poan 1 MeCTO (PM3HMKHU U aCTPOHOMHUH 1
B COBPEMEHHOI HAYyYHOH KapTHHE MUpPa
O6o06maromuii ypok. Poib ¢pusndeckoii Teopuu B

64 (dhopMUpOBaHUU TIPEICTABICHUM 0 PU3NIECKON KapTHHE 1
MUpa
Oo6o0maromuit ypok. Mecto ¢pu3nueckoil KapTHHBI MUpPa B

65 o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX 1
MIPEJICTAaBICHUI O PUPOE

66 PesepBHbIil ypok. MaruutHoe mose. DIeKTpOMarHuTHas 1
WHTYKITHS

67 PesepBHblIit ypok. OnTrka. OCHOBBI crielnaibHOW TEOPUHU 1
OTHOCUTEIbHOCTH

68 Pezepublii ypok. KBantoBas gpusuka. DneMeHTHI 1 bubnnoreka [JOK
ACTPOHOMUU U aCTPOPU3UKH https://m.edsoo.ru/ff0d1784
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YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHNPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» dusuka, 10 krace/ Maxumes I'.4., byxosues b.b., Corckuit H.H. mox penaxiueit
[TapdentneBoii H.A., Akunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» ®usuka, 11 kmacc/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M. nox penakiueit
[TapdentneBoii H.A., Akunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
Co6opnuk 3am1a4 o ¢usuke. 10 — 11 kmaccel: mocodue 11 061eo0pa3oBaTeIbHbIX
yapexieHnii: 6a30Bbii 1 ipoduiasHbl ypoBHU/ H.A. [lapdenTtreBa. — 3-¢ uzn. — M.
ITpocsemenne, 2010. — 206 c.: un. — (Kimaccuaeckuii Kypc).

METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

1. ®enepanbHbIi TOCYIapCTBEHHBIH 00pa30BaTENbHBIN CTAHIAPT CPEIHETO

(mosHOTO) O6IIETO 0Opa3oBanms. Crapias mkoja. 10-11 kmaccel. - YTBepxkaeH

npukazom Ne 413 MunoOpHayku Poccun.

2. ®usuka.10 kiacc:yue6. st o6meo0pa3zoBaT.opraHu3anuii: 6a3oBbiil ypoBeHs / I'.4.
Msxuiues, b.b. byxosues, H.H. Corckutii ; nox pea. H.A. IlappentbeBoit. — 4-e uzn. — M.
[Tpoceemienue, 2018. — 416 c.:un. — (Knaccuueckuii Kypc).

3. ®uzuka.l1 knacc: yue6. st oOuieodpazoBat.opranu3anuii: 60a3oBbiil ypoens / ..
Msikumies, b.b. byxosues, M.B. Hapyrun ; nox pen. H.A. IlappenteeBoit. — 5-e u3a. — M.:
ITpoceemienue, 2018. — 432 c.: [4] 1. win. — (Kimaccuueckuii Kypc).

4. Coopnuk 3amad no gusuke. 10 — 11 knaccel: mocodue st 00111e00pa3oBaTeIbHBIX
yupexaeHuil: 6a3oBsiii u npoduibHbid ypoBHU/ H.A. [1apdenTtbeBa. — 3-¢ uza. — M.:
ITpoceemnienue, 2010. — 206 c.: ni. — (Knaccuueckuii Kypc).

5. ®usuka. 3amauynuk. 10—11 ki1.: mocobue s obmeoOpasoBar. yupexaerui / A 1.
PeivkeBna. — M.: JIpoda, 2015.

6. Coopuuk 3amad 1o ¢pusuke: 10—11 kmaceer / O.U. I'pomueBa. — M.: M3naTenscTBO
"Ox3amen", 2015.

7. TemaTU4eCKre KOHTPOJbHBIC U CAMOCTOATENIbHBIE pa0boThI 10 (husuke. 10 kimace / O.H.
I'pomueBa. — M.: U3narensctBo "Ok3amen", 2012.

8. TeMaTnueckrue KOHTPOJIbHBIE U CAMOCTOsITeNIbHBIEC paboThl 10 ¢usuke. 11 kmace / O.U.
I'pomueBa. — M.: U3narensctBo "Ok3amen", 2012.

9. KauecTBeHnHsie 3aauu 1o ¢usuke B cpenneit mkose. [locodbue mis yuureneii / MLE.
Tynbunnckuii. — M.: IIpocsemienue, 1972.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH
MHTEPHET

1. ®I'BHY «HCTUTYT cTpaTerun pa3BUTHs 00pa30BaHUD)

2. http://Insportal.ru - connanbHas ceTb paOOTHUKOB 0Opa30BaHHUS.

3. http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

4. http://festival.1september.ru/articles/ - ¢pectuBans negarornyeckux uaeit « OTKPHITHIH
YPOK».

5. http://www.fizika.ru/ - caiit ans yuureneit Gu3MKu 1 UX yICHUKOB.

6. http://www.physics.ru/ - maTepuaiel o dusuke.

7. www.ege.edu.ru - uadopmanronHsii noprai EID.

8. http://school — collection.edu.ru/ - enunas xomnexuus L{OPoB

9. https://ecbraz.ru/roroBbie-padbourie-porpaMMbI-o0-HOBOMY- ]/

10. https://myotveti.ru/pusuka-10-11-knacc-padouas-nporpamma-2023-2024-yue/



11. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-
obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
12. Enqunas xoyiekius uppoBbX 00pa30oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

13. OtkpeiTas pusuka http://www.physics.ru/courses/op25part2/design/index.htm
14. T'azera «1 ceHTs0ps»: MaTepuansl o usuke http://1september.ru/

15. ®ecTrBanb neparornyeckux uAe « OTKPBITHIA YPOK»
http://festival.1september.ru/

16. dusuka.ru http://www.fizika.ru

17. KM-mkoma http://www.km-school.ru/

18. DnektponHbIit yueoHuk http://www.physbook.ru/

19. Camas Gonbinast snekTpoHHas oudauorexka Pynera. [lonck KHUT U )KypHAJIOB

http://bookfi.org/
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