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INOACHUTEJIbBHAS 3AIINCKA

[TIporpamma 1o ¢u3uke 06a30BOro ypOBHS HAa YPOBHE CpPEAHEro oOLero oOpa3oBaHMS
pazpaboTaHa Ha OCHOBE TMOJOXKEHHM U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOMN
obOpasoBarenbHON Mporpammel, npeacTaBieHHbIX B PI'OC COO, a takxe ¢ yuérom denepanbHOM
paboueii mporpaMmbl BOCIIUTAaHUS U KOHIEHIMK MpernoaaBaHus ydeOHoro mpenmMera «Dusuka» B
oOpa3oBaTenbHbIX  opraHm3anusx  Poccuiickoir ~ @exnepanuu, peaju3ylOUIMX  OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

CopepxaHue MporpaMMbl 1o (pU3MKe HaIlpaBIeHO Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOM
KapTUHBI Mupa oOyudaromuxcs 10—11 kimaccoB mpu oOydeHun ux (pusmke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-ESITEILHOCTHOTO noaxoa. [Iporpamma o ¢usuke cooTBETCTBYET TPEOOBAHUSAM
OI'OC COO k mnIaHUPYEMbIM JIMYHOCTHBIM, IPEAMETHBIM M METalpeIMETHBIM pe3yJbTaTaM
0o0ydeHHs, a TaKKe YYUTHIBAET HEOOXOIMMOCTh peall3allud MEXIPEIMETHBIX CBsI3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMU Y4eOHBIMH IIpeaIMeTamMu. B Hell onpenenstoTcs OCHOBHBIC IENTU U3YYSHHS
¢u3uKN Ha ypOBHE CpEJHEro o0Imero oopa3oBaHuWs, IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca
(U3UKU: TUYHOCTHBIE, METAPEIMETHBIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma o (pu3mKe BKIIOYAECT:

® [UIAHUpPYEMBIE Pe3yJbTaThl OCBOCHHS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE

MpeIMETHBIC PE3yIbTAThI MO F0JIaM O0yUYEHUS;

e cozaepxanue yueOHoro npeamera «Pusnkay mo rojaM oOydeHus.

®du3rka Kak Hayka 0 Hambosee OOIIMX 3aKOHAX MPUPOJIBI, BHICTYIAs B KayecTBE y4eOHOTO
IpeIMeTa B ILKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAaHUN 00 OKpY)KaolleM MHUpE.
[konabHBIN Kype (PU3UKU — CUCTEMOOOPA3YIOUINH /17151 €CTECTBEHHO-HAYUYHbBIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (DM3UYECKHE 3aKOHBI JeKaT B OCHOBE IPOLECCOB M SIBJICHUH, M3Y4aeMbIX XUMHEH,
6uonoruel, ¢puszndeckoil reorpadueid u actpoHomueil. Vcnonbp3oBaHue U aKTUBHOE MPUMEHEHHUE
¢u3nyecKuX 3HAHUM ONpeeNseT XapaKTep W pa3BUTHE pa3zHOOOpa3HBIX TEXHOJIOIMH B cdepe
SHEPreTHKHU, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IOJyYEHUS HOBBIX MAaTe€pHalOB C 3aJaHHBIMHU
cBoiicTBaMM U Ipyrux. M3ydyenue pU3uKu BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHpa oOydaroummxcs, B (OPMHUPOBAHHE YMEHHM NPUMEHATh HAYYHBIH METOJ
MO3HAHUS NP BHIMOJIHEHUH UMU YUEOHBIX UCCIIEIOBaHUIM.

B ocHoBy kypca ¢u3uKu A7 ypOBHSA CPEIHETO OOIIEro 0O0pa3oBaHUs TMOJIOKEH P HICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUM ¢ HEH KypC SIBISETCS JIOTUYECKHU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepHuasl U3 BCeX pPa3lesioB (DM3MKHU, BKIIOYAET KaK BOMPOCHl KJIACCUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes eenepanuszayuu. B cooTBeTCTBUM ¢ Hel mMarepuan Kypca (GpU3MKH 00BEIUHEH BOKPYT
¢usnueckux Teopuid. Benymmm B Kypce sBisieTcst GOpMUPOBAHUE MPEJICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pHUH, BELLIECTBE U IOJIE.

Hoesn cymanumapuzayuu. EE€ peanuzanus mnpeanojiaraeT MCIONb30BaHHE T'yMaHUTApHOTO
noTeHlrana GU3NYecKol HayKd, OCMBICIICHUE CBSI3U pa3BUTUS (PU3HMKHU C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHYECKUMU MpoOIeMaMH.

Hoesn npuxnaonou nanpasnennocmu. Kypce QU3UKU MpeanojaraeT 3HakKOMCTBO C HIMPOKHM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonoeuzayuu peannsyercssi TMOCPEICTBOM BBEACHHS DJIEMEHTOB COJEp)KaHuS,
NOCBALIEHHBIX OSKOJIOTUYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl C Pa3BUTHUEM
TEXHUKU U TEXHOJIOTHH, a Takke 00CYXAeHUs MpoOJeM PalMOHAIBHOTO MPUPOAONOIH30BAHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

Crep)XHEBBIMU dJIEMEHTAMU Kypca (M3UKH HAa YPOBHE CpeIHEro oO0Iero ooOpa3oBaHUs
ABISAIOTCS  (pu3nueckue Teopuu ((popMupoBaHHE TMPEICTABICHHA O CTPYKType IOCTPOCHUS
¢usuueckoil Teopuu, ponu (yHIAMEHTAIBHBIX 3aKOHOB W MPHUHIMUIIOB B COBPEMEHHBIX



MPEJICTAaBICHUSIX O MpPHUPOJE, TPaHMIAX MHPUMEHUMOCTU TEOpHHl, Ui OMHCAHMSI €CTECTBEHHO-
HAYYHBIX SIBJICHUN U MPOLIECCOB).

CuCTeMHO-IEATETLHOCTHBIN MOAXO0M B Kypce (PU3MKH pealn3yercss Mpexkae BCero 3a Cyer
OpraHMu3ali SKCIEPUMEHTAIBHON AesITeNbHOCTH oOydaromuxcs. Jlns 6a3oBoro ypoBHsS Kypca
GU3MKM — 3TO HCIOJIb30BAHUE CUCTEMBbl (DPOHTAJBHBIX KPATKOBPEMEHHBIX AKCIHEPUMEHTOB U
1abopaTopHEIX paboT, KOTOphIe B mporpamMme TO (u3uke OObSTUHEHBI B OOIIUN CIMCOK
YUYECHHUECKUX TPaKTHUECKUX paldoT. BriieneHune B yka3zaHHOM IepedHe J1a0opaTOpHBIX pador,
IPOBOAMMBIX JJIi KOHTPOJS M OLIGHKH, OCYILECTBISETCS Yy4YaCTHHKaMH 00pa3oBaTelbHOTO
mpouecca UCXos U3 0COOGHHOCTEW IIaHUPOBAaHHUS M OCHaIleHUs kaOunera ¢usuku. [Ipu sTomM
o0ecrieynBaeTcsi OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU TPOBOAUTH KOCBEHHBIE HW3MEPEHUs,
UCCIICIOBAaHHUS 3aBHCUMOCTEH (DU3UYECKUX BEIHMYMH M TIOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bbonbiioe BHUMaHUE yleiseTcsl pelIeHHI0 pacuéTHBIX U KaueCTBEHHBIX 3a1ad. [Ipu sTom ans
pacu€THBIX 3aJad MPUOPUTETOM SIBIISIIOTCS 33Ja4d C SBHO 3aJaHHOM (U3UYECKOH MOJENbIo,
MO3BOJISIOIINE PUMEHSTh W3YYEeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasziena Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3nenoB. [y kaueCTBEHHBIX 3aa4 MPUOPUTETOM SIBISIOTCS
3aJjaHusl HA OOBSICHEHHE MPOTEKaHUsS (PU3NYECKUX SIBICHUN U MPOIECCOB B OKPYKAIOIIEH KHU3HHU,
TpeOyromue BeIoopa (pu3udecKoid MOICIH IS CUTYaIlH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimMu @I'OC COO k MaTepuabHO-TEXHUISCKOMY 00ECIICUCHHIO
yuebHoro mpoiiecca 0a30BbIi ypoBeHb Kypca (M3MKH Ha yPOBHE CPEIHEro o01ero oopazoBaHus
JMOJKeH U3ydaTbCsi B  YCIOBUSIX IpeIMETHOro KaOuHeTa (U3MKUM WM B YCIOBHSAX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyyHOro IHKia. B kaOuHere ¢u3mku
JOJDKHO OBITH HeoOXonuMmoe JabopaTopHOe OOOpYAOBAaHHWE Ui BBINIOJTHEHUS YKAa3aHHBIX B
nporpaMMe o pU3nKe yYeHHYECKHX MPAaKTUYECKUX padoT U IEMOHCTPAMOHHOE 000pYIOBaHHE.

JleMoHCTpanMoHHOe  00opynoBaHME (OPMHUPYETCSs B  COOTBETCTBUM C  IPUHIUIIOM
MUHMMAaJIbHOM J1OCTaTOYHOCTH W OOECIeUYMBAET MOCTAaHOBKY IEPEUUCIEHHBIX B IpOrpamMme 0
¢u3uKe KIOYEBBIX AEMOHCTpPAIUN JUIS WCCIECNOBAHUS W3y4aeMbIX SIBICHHH U MPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JlaGopaTtopHoe 000pyOBaHUE Ul YYEHUYECKHX MPaKTHUECKUX paboT (hopMuUpyercs B BUje
TEMAaTUYeCKMX KOMILJIEKTOB U o0ecreuMBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JIBYyX
oOyuaromuxcsi. Temarnueckue KOMILIEKTHI J1abOpaTOpHOro 0OOpYHOBaHUS JOJKHBI  OBITH
MIOCTPOCHBI Ha KOMIUIEKCHOM HCIOJB30BAHUN AHAIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YeHUs1 (PUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:

e (opMupOBaHME HHTEPECA U CTPEMIICHHUS 00YUaIOIINXCS K HAYYHOMY M3YYEHUIO TPUPOIHI,

pa3BUTHE WX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE MPEACTABICHMA O HAy4YHOM METOJIe¢ TIO3HaHUS M  (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOMIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa M3y4YeHHsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHHH OOBACHATH SBICHUS C UCIOJIb30BaHUEM (U3UUYECKUX 3HAHUHM U
HAYYHBIX JOKa3aTeIbCTB;

e (QopmupoBaHue MNpeAcTaBICHUI O poiu (U3MKHU IJI1 Pa3BUTHS JPYTHMX E€CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne STHX Leied oOecrednBaeTcsl pelleHHeM CIEAYIONIMX 3aJad B Ipolecce
M3YYeHHUS Kypca (pU3UKU Ha YPOBHE CpEIHEro o0IIero o0pa3oBaHuUs:

e [puOOpeTeHHEe CHUCTEMBl 3HAHMKM 00 OOHmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,

TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJICKYJIAPHYIO (DU3MKY, DJIEKTPOAWHAMHKY, KBaHTOBYIO
(bU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;



e (opmupoBaHUE YMEHUI TPUMEHSATH TEOPETUICCKHIE 3HAHMS 111 OOBSICHEHUS (PHU3UIECKIX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB PELICHHs PA3IMUHBIX 33734 C SIBHO 3a/laHHON (PU3NYECKON MOJEIBIO,
3aJa4, MMOIpa3yMEBAIOLINX CAMOCTOSATEIbHOE CO3aHe PU3NUECKON MOJIENH, aIeKBaTHON
YCIIOBUSM 3aJ]auu;

e T[OHUMaHHE (PUIUUYECKHMX OCHOB U TMPUHIUIIOB JEHCTBUS TEXHUYECKHUX YCTPOMCTB U
TEXHOJOTMYECKHX IPOLIECCOB, UX BIUSHUSA HA OKPYKAIOLLYIO CPELY;

® OBJAJICHHE METOJaMH CaMOCTOATEIBHOTO IUJIAHUPOBAHUS M MPOBENEHUS (UINYECKUX
HKCIEPUMEHTOB, aHAJIN3a U MHTEPIIPETAUH WH(OPMAIIUHU, ONPEACIICHUS JOCTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTaTa;

® CO3/aHUE YCIOBUH ISl Pa3BUTHUS YMEHUW MNPOEKTHO-KCCIIEIOBATEIBCKOW, TBOPUYECKON
JESTEIbHOCTH.

Ha wusyuenue ¢usuku (6a30Bblii ypoBEeHb) Ha YPOBHE CpeIHEro ooOIero oobpazoBaHUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemelii B mporpamme 1o (U3MKe MepeyeHb JaOOpaTOPHBIX U MPAKTUYECKUX PaboOT
ABIISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JENAeT BHIOOp MPOBEACHUS TaOOPATOPHBIX padOT U OMBITOB
¢ Y4ETOM UHAMBHUAYAIBHBIX OCOOEHHOCTEH 00yYaroXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHMS
®usuka — Hayka o npupone. Hayunele Meroasl mO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PH3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. | paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. Clo)KeHHE TEepeMEIIeHU 1
CJI0’KE€HHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, YyTH U TIEPEMEIICHHUS MaTEPUAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe nBmxeHue. [[BUkeHHEe MarTepUalbHOW TOYKH MO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHas ckopocTh. Ilepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JABUKECHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mopenb cucteMbl 0TCUETa, MILTIOCTPAIIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK JABUKCHUS.

[IpeoOpazoBanue MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpomIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHBIC PaBHBIC MPOMEXKYTKM BpPEMEHH IIPH PAaBHOYCKOPEHHOM JBIDKCHHH C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue ABUKEHUS MIApPUKA B BA3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HetoToHa. HEpLManbHbIE CHCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUaIbHON TOUKU. TpeTuit 3akoH HproTOHA J1711 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUU TENA B KUIAKOCTH WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHeHUs UMITylbca. PeakTuBHOE JBUKEHHE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. Teopema 00 M3MEHEHMM KUHETHYECKOH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTeHIIMATLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOGCOMIOTHO HEYNPYroro yiapa € IOMOIIBIO JBYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH M UX OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHIL
BemecTBa. MoJiend CTPOCHHUS Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE JTUX Mojened. Macca u pasmepbl Monekyn. KonudecTBo BemiecTsa.
[locTostnHas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOPHH
ujeanpHOro ra3a. AOCOJIIOTHasg TeMmIeparypa Kak Mepa CpeaHeldl KUHETHMYECKOH SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporiecchl B UicalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHrne H30MpoLEeccoB: H30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeEllecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AM(PY3UH KUAKOCTEHN U ra30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HITIOCTPUPYIOIas IPUPOTY IABJICHHS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO Ia3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BbEMa
KOMHATBHI, IABJICHHS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIS1 3Heprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprusi 0lHOAaTOMHOTO
UJEaIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydCHHE. Y IebHAas
TEIIOEMKOCTH BellecTBa. Kom4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3oMpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTs mpoieccoB B IpUpPOE.

Tennobie MamuHbl. [IpuHIUIBL KeHCTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPTUU B
TeIIOBBIX MammmHaxX. KoaddunueHT monesnoro nerctBus TerioBo MamuHbl. [{ukn Kapho u
ero Kod(hPUIMEHT MOJIE3HOTO NEUCTBHUS. IKOJOTUIECKHUE MPOOIEMBI TETUIOHEPTETHKH.

TexHuueckue ycTpoiicTBa M MPAKTHYECKOE IPUMEHEHHUE: JBUIATElb BHYTPEHHETO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAULIMOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH H3
OYTBUIKH TOJI JIEHCTBHEM CKaTOTO BO3JyXa, HarpeBaHue >(upa B JATYHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yxa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHbIe Tesna. AHU30TPOIHUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcepuaioB, B TOM YHUCJIC
HaHOMAaTCpHUaJlOB, U HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX ITAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

ONeKTpu3anusa TeNl. OJIEKTPpUYECKUd 3apsan. JIBa Buaa dSIEKTPUUYECKUX 3apsI0B.
ITpoBOAHMKY, TUANEKTPUKH U TIOJTYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

BzaumonerictBue 3apspoB.  3akoH  Kymona. TodeuHblid  2neKTpUYecKHH — 3apsifl.
Onektpuueckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnons. I[lpuHnun cynepnosuuun
ANEKTPUYECKUX NOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MMOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HoCTh  HOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B BIEKTPOCTATUUECKOM MoJie. J{udneKkTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEeKTpOEMKOCTh IIIOCKOTO KOHJEHCATopa. DHEPTHs
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aLIUTa, 3a3€MJICHUE DJICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBLHBIN
anmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTUUecKas 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUA MEXAY HUMH U JUAIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka [enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIIEKTPOABUKYILAsA CHJIAa M BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHHKA TOKA. 3akOoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHask IPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J€KTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax JJIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMoCTOSITENbHBIM 1 HECAMOCTOATENbHBINA pa3psaa. MomHuUS.
ITna3zma.

TexHu4yeckue YCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTar, HCTOYHMKHM TOKAa, 3JEKTpOHarpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE
npuOOpbI, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJI, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
ITOJIYIIPOBOJJHUKOBBIN MOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] LWIMHAPUYECKUX IPOBOJHHMKOB OT JUIMHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOE€ 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

HckpoBoi pasps ¥ IPOBOAMMOCTb BO3AYyXa.

OIHOCTOPOHHSS TPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOIO COCIMHEHUS PE3UCTOPOB.

W3mepeHne  JIEKTPOABMKYLIEH CWJIBI HMCTOYHUKA TOKAa W €r0  BHYTPEHHEIO
CONPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISICTCS C y4ETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOCKIHUU HA OCU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoc, TeII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

l'eoepaghus: BTaxXHOCTH BO3IlyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATEIb BHYTPEHHErO CrOpaHMs, IapoBas TypOWHa, OBITOBOU
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TTOIYUYEHHs] COBPEMEHHBIX MaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpoCTaTHYecKass  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrossHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
Bekrop maruuTHOM MHAYKUMH. [IpUHIMI Cyneprio3uiMu MarHUTHBIX ITOJIeH. JIMHUU MarHUTHOM
uHayKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JWHHUM MHIYKIIMM MarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO MPOBOJAHUKA W 3aMKHYTOTO KOJIBIIEBOIO MPOBOJAHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaelicTBre NPOBOAHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SlBieHne DNEKTPOMAarHUTHOW MHAYKUMH. [IOTOK BeKTOpa MarHMTHOM WHIYKLIMH.
DIEKTPOABUKYILAS CUJIA UHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOIBMIKYIIAass Cuia WHAYKIMU B IPOBOJHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno JleHnna.

NHayKTUBHOCTD. SIBlI€HHE CAMOUHIYKIIMH. DJIEKTPOJBIKYIIAs CHUJIa CAMOUHTYKIIUH.



DHeprusi MarHUTHOT'O MOJIS1 KATYIIKHA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKINOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CHIIBI HHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KO1€OAHUS

KonebarenbHass cucrema. CBoOojHBIE MexaHMuYeckue KojebaHus. ['apmMoHMuYeckue
kosnebanus. Ilepuon, uactora, amrmumryna u ¢asza kosnebaHuil. IlpyXMHHBIH MasTHHK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojebaHui. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJCATHHOM
KOJIEOATeIbHOM KOHTYype. AHAJNOrusl MEXJy MEXaHMYECKUMHM M 3JIeKTPOMarHUTHBIMU
kosiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHM B HJEAJbHOM KojeOaTeabHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KoseOaHusl.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

ITepemenHbIil TOK. CHHYCOMIAIBHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAUE€HUE CUIIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W TMOTPEOIECHHUE AIEKTPUUYESCKOM SHEPTHH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIEKTpod3Hepruu. KynbTypa wucnonb3zoBaHus
JJIEKTPOIHEPIUH B IIOBCEAHEBHOM JKU3HU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHME: DSIIEKTPUYECKHH 3BOHOK,
Te€HEPATOp MEPEMEHHOTO TOKA, IMHUH AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeIbHOW CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHUECKUI
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mociegoBaTEIbHOM COCIMHEHUHM PE3UCTOpa, KATYIIKM WHIAYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B ILEMM M3 IOCJEI0BATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMacHUmMHbLE 60JIHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
W JjuuHA BOJHBL [lomepedHble W MpOMOJIBHBIC BOJHBL WHTepdepeHmus u audpakmus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarauTHOi BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMEHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CpeIbl.

TexHU4ecKnue YCTpPOWCTBAa U NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpPaHEHUE TOMIEPEUHBIX U MPOJI0IbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue natepdepeHnn u AUPpaKkiiud MEXaHHUECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTATYIOM W YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaK€HHUE, IMPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. ToOUEUHBIN UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxeHws cBeTa. [locTpoeHrne H300paKEHUN B TIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI TMpEIOMJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yros MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcust cBera. CrioxkHBIN cocTaB Oenoro ceta. L[BerT.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJIa TOHKON JIMH3BL. [locTpoeHre n300paxeHuii B COOMPAIOIINX M PACCEUBAIOIINX
nuH3ax. @opmysia TOHKOM JIMH3bI. Y BEJIMUYCHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus csera. [udpakuumonnas pemérka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHUYECKHE YCTPOWCTBA W MPAKTUYECKOE MPHUMEHEHHE: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHKPOCKOI, TEJIeCKOI, BOJIOKOHHAS OINTHKA, AU(PAKIHOHHAS
pemeéTKa, NOJIIPOUI.

Jlemoncmpayuu

[IpssMonuHEITHOE pacHpOCTpaHEHHE, OTPaKEHUE U IperoMiieHne cBeTa. Onruueckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenn MUKpOCKOIIa, TEIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszamnuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuuvie pabomol

N3mepenne mokazaresst IpeIoMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakKeHU B JTHH3AX.

Habmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl cnenuanibHOM TEOpHH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE IJTUHBI.
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTHLIBI.
CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIBI. DHEPTHs TOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHsl U UMITYJIbC
¢dorona.
OtkpeiTne u wucciaenaoBanue (ororddexra. Omnbiter A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotoddpdekra. «KpacHas rpanuma» hortodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHu4YecKkne yCTPOWCTBA M MpPAKTHYECKOE MpUMEHeHHe: (POTOod3aeMeHT, (POTOAATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
monenb atoMa. [locrymarel bopa. Usnydenue u nornomieHrne (OTOHOB MPH MEPEXOJe aToMa C
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CHOHTaHHOE U BBIHYXKJEHHOE U3JTyUeHHE.

TexHudyeckue yCTpOMCTBA W IPAKTUYECKOE IIPUMEHEHHE: CHEKTPAJIbHBIA aHAJIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Ornpezenienne JIMHBI BOJTHBI Jlazepa.

Habmroienue nuHedvaTbIX CleKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

HabGmronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHHA  sijpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3aydeHus. BnusHue paJuoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmaj. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprus cB3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

Anepusuiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M MHEepCHEKTHUBHI  SACPHOM
SHEPTreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPrETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHaaMeHTalbHbIe B3auMoIeiCcTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIUX YaCTHUI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB 4acTHI (TI0 TOTOBBIM (oTorpadusm).



Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Ortanbel pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE 3HAUYEHHUE
aACTPOHOMHH.

Bun 38€31H0r0 Heba. Co3Be3ausi, spKkue 3BE3/1bl, IJIAHETHI, X BUIUMOE ABH)KECHUE.

Conneynas cucrtema.

Connue. Conneuynas axkTuBHOCTh. Mcrtounuk sHeprun ConHua u 3BE3A. 3BE3ABI, X
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY. 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJId 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE MPEACTABICHUS O
IIPOUCXOXAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muneunsiii [Tyts — Hama ['anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuxe. Tumsi
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, mianer, Mneunoro [lytu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpOHOMHUM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW U
THYECKON cdepax [IesATeTbHOCTH 4YeJIOBEeKa, poiib M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pojib (U3HMUECKOM Teopud B (HOPMUPOBAHUU
IpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs € Y4ETOM
COJIep/KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKHU, OHOJIOTHMH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHHS:
SBJICHUE, Hay4HbIH (akt, rumoresa, (u3znyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
SKCIIEPUMEHT, MOJECIIMPOBAHNE, MOJIEINb, U3MEPEHHE.

Mamemamuka: pelmieHUe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHEe (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTApHBIX (DYHKIHA,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MHpHUpojie, KojeOaTelbHbIE IBHUKEHHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJIECHUS B JKMBOM IPUpOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAUIMYECKash CTPYKTypa TBEPABIX Ted,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghus: marHUTHBIE TIOTIOCA 3€MJIM, 3AJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPSICCHUM.



Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBHU30p, aHTeHHA, Tenedon, CBY-meus,
IIPOCKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA, COJIHEYHAas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusuka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTaIpeAMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTb M CHOCOOHOCTH OOYYaroIIUXCsl pPyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXICHHUIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
pacliMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

C()OPMUPOBAHHOCTh TPAKIAHCKOW TMMO3UIMU  OOYyYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHYECKMX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpECaxX TI'pa)KIaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOM JIEATCIILHOCTH,

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCHICKON TpaKTaHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM POCCHUCKHIX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAITUIO M NPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B ICATEIBHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIFOYAst SCTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOP OymaymIen
podeccru M pean30BbIBATH COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHME TIJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATENbHOCTh HHAUBHUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBAaTh M aKTyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh 1SN JACSITSIIBHOCTH, 33/1aBaTh IMapaMeTPhbl K KPUTEPUH UX JTOCTHIKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB LEJSM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIBHOT0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUEBBIMU TOHATUAMH M METOAaMHU (U3HUUECKOM
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TTOMCKY METOJIOB PeIlIeHHUs 3a7a4
(GU3UYECKOTO COMep KaHusl, TPUMEHEHUIO PA3IMIHBIX METO/I0B ITO3HAHWS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHWs, €r0 HWHTEPIIpETaIluH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JMYHBIX YUEOHBIX CHUTYyallMsX, B TOM YHCIE MpH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apPTyMEHTBhl IS JIOKAa3aTelIhCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TOJNYYEHHBIE B XOJE€ peHICHHs 3aJauyd pPe3yJbTaThl, KPUTHYECKU
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsM, OIEHUBATH MPHUOOPETEHHBIN OIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJICH, TPEJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a49H, TOMYCKAIOIINE AThTCPHATUBHBIC PEIICHUS.



PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKaAMHU ITOJTY4YCHUA PIH(bOpMaI_[I/II/I (bmnqecxoro COACPpIKaHHUA U3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHns, IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMyHHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHMMATh U UCIOJIb30BaTh NIPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUSA MO €€ JOCTHMIKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACHPENENSATh POIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXXJAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B PAa3JIMYHBIX CHUTYalMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATHBHBIM.

PerynsiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIaH PELICHHs] Pacu€THBIX M KayeCTBEHHBIX 3aJad, IJIaH
BBITIOJIHEHHUS] MPAKTUYECKOH paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTth Ha ceOs OTBETCTBEHHOCTH 32
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
croco0CcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JSPYIUIMH B 00JacTH (PUBHKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKH CUTYalllud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOy4YaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIH
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JE€HCTBOBATH UCXOMs U3 CBOUX BO3MOKHOCTEN;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUN OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTHh BBICTPAWBATh OTHOIIEHUS C IPYTUMHU
JIOJBMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTH Yy OOYUaAOIIUXCSI YMEHHI:

JIEMOHCTPHUPOBATh Ha MPUMEPaxX posib U MecTO (hU3HKU B (HOPMUPOBAHHH COBPEMEHHOM
HAay4YHOM KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTUM, B MPAKTUUYECKOU
JIeSITeIIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3yYEHHBIX (U3UYECKUX MOJENIeH: MaTepualbHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, abCOMIOTHO TBEPIOE TENO, WIACATbHBIN Ta3, MOAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN HIIEKTPUUECKUH 3apsi] NpHU pEelICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA U AJIEKTPOJWHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHUE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUuU
(OXJMaXkJIeHUN ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHJEHCAlU, TIJIaBJICHUE, KPUCTAILTU3ALINS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXIy IapamMeTpaMd COCTOSIHHMSI ra3a B H30Ipoleccax, JJIEKTpu3alus Ted,
B3aUMO/ICHCTBUE 3aPSI0B;

OTHCHIBATh MEXAHMYECKOE JIBIKEHUE, UCTONB3ys (M3MUECKHUE BETUYHMHBI: KOOpIMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMITYJIbC Tejla, KHHETHYECKas



SHEprus, MOTEHIMAJbHAs SHEPrus, MeXaHudyeckas paboTa, MeXaHHYecKas MOIIHOCTb; IpH
ONMHCAaHUM TPABWJIBHO TPAKTOBAaTh (PU3UYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, WX
0003HAUEHHSI ¥ €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMHU BEJIMYUHAMU;

ONMCHIBATh HW3YYEHHBIE TEILJIOBBIE CBOMCTBA TEJl U TEIUIOBBIE SBIICHMS, MCIIONbB3Ys
¢u3nueckue BENWYHMHBL: JABJICHUE Tasza, TeMIleparypa, CpenHsis KUHETHYEeCKas SHEeprus
Xa0TUYECKOI0 JBMKEHUS MOJIEKYJ, CPEAHEKBAApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, padora rasa, KO3(QQHUIMEHT NOJE3HOro JEeHCTBUS TEIIOBOIO
JIBUTATENIs; IPU ONUCAHUM ITPABUIIBHO TPAKTOBATh (PU3UYECKUM CMBICI UCIOJIb3YEMbIX BEIUYMH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh M3YYCHHBIE JJIEKTPUUECKHUE CBOWMCTBA BEILECTBA M DIIEKTPUYECKUE SIBJICHHUS
(mporecchl), UCTONIb3ys (PU3NYECKUE BETMUMHBL 3JIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKOe IOJIe,
HaIlpsOKEHHOCTh  IOJIS, IIOTEHLHMAJ, pPa3HOCTh IIOTEHLHUAIOB; IIPU ONKWCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, UX OOO3HAUCHUS W EIMHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (DU3MUECKYIO BETMYMHY C JPYTUMH BEJIMUYUHAMM;

aHAJIM3UPOBaTh (PU3MUYECKHE MPOLECChl U SIBICHUS, UCHOJB3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotenud, |, |l u Ill 3akonsr HbroTOHA, 3aKOH coxpaHeHuUs
MEXaHUYECKON PHEPIUH, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHLMI CYNEPIO3ULIUNA CUJI, TPUHLIUII
paBHOIIPaBUsI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEUIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MepBbIi 3aKOH TEPMOIAMHAMMKH, 3aKOH COXPAHEHUs
AIIEKTPUYECKOr0 3apsna, 3akoH KylloHa, Mmpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBHS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3IuyaTh yCIOBHS MX O€30M1aCHOTO MCMOIb30BaHMUS B IOBCETHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHI IO HCCIIEJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, MpuU 3TOM  (OpPMYIHPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOro OSKCIEpUMEHTa, CcOOMpaTh YCTaHOBKY U3
IPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISATh MpSMbIE U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BaTh M3BECTHHIE METOJbl OLIEHKH
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (U3NYECKUMH BEIMYMHAMHU C HCIHOJb30BaHUEM
OpSIMBIX M3MEPEHMH, MpPH 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3YNIbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JI€IaTh BBIBOIBI
10 pe3yJIpTaTaM UCCIIEI0BaHNUs;

coOnrofarh mnpaBuiaa O€30MacHOr0 TpyAa IMPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EeOHO-UCCIENOBATENLCKOM M  TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 00OPYAOBaHUS;

pemiath pacuy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIOJIb3Ys
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKHE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMBbIE Uil €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATH PEAJIbHOCTH MOyYEHHOTO 3HAUCHUS (PU3HMUECKON BEITUYHHBI;

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEUYMBYIO LIENOUKY
paccyKIeHUI C ONIOPOi HAa N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUYECKHE SBICHHUS;



UCIIONIb30BAaTh NPU pPEIIEHUH Y4YEeOHBIX 3aJad COBpPEMEHHbIE HH(OpPMAIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, TOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJy4aeMyro HH(OPMALINIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX y4EHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MPU OOpaIllEeHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHUS 3I0POBbS U COOJIIOICHUS HOPM HKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoIIei cpeje;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATH paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJIAPTHBIX CUTYallMsIX, aJIeKBATHO OIICHMBATH BKJIAJl KaXXJOTO U3 YYACTHUKOB TPYIIHI B
peleHne paccMaTpuBaeMoOi IPOOIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpax poiib U MecTO (PU3UKU B (HOPMHUPOBAHHH COBPEMEHHOM
HAyYHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAaKTHUYECKOI
JeSITeILHOCTH JIFO/ICH, IETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3MUECKUX MOJCICH: TOYCUHBIN
JNEKTPUYECKUN 3apsii, Jyd CBeTa, TOYCYHBIM HCTOYHUK CBETa, SJAepHAs MoOJeJIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O Si7Jpa MPH pelieHrur GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHE SBIEHUs (ITPOILIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DIIEKTpUYECKas MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MarHuTHOE JEHCTBUS TOKa, B3aMMOJICHCTBHE MArHHTOB, SJIEKTPOMArHUTHas
WHAYKINS, JCWCTBHE MArHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3apsn,
AIIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBI, IPSMOJIMHEIHOE PAaCIPOCTPAHEHUE CBETA, OTPAKEHUE,
npejomiieHue, wuHTepdepeHus, Iuppakuus W TOJApU3alUs CBeTa, JUCIEPCUs CBeTa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE THHEHUATOrO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OIMCHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD PA3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIIECCHI),
UCTIONB3Yysl (U3UYECKHE BEIUYMHBL: DJIEKTPUUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOoe
HaIpsDKeHUE, SJEKTPUIECKOe CONPOTUBIICHNE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CUJIa,
paboTa TOKa, MHIYKIHS MarHUTHOTO IO, cWia Ammepa, cuia JlopeHIia, WHIYKTHBHOCTh
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHWTHOTO TIOJEW, MEepPHOJ W 4YacToTa KoyieOaHWd B
KoJIe0aTeIbHOM KOHTYpE, 3aps] U CHJa TOKa B MPOIECCe TAPMOHHYECKHUX SJIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE WM ONTHUYECKAas CHUjla JMH3bI, MPU OMUCAHUHM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIHYUH, WX OOO3HAUYEHUS W CIMHHMIIBI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3HUECKYIO BEJTHUUHY C IPYTUMHU BETMINHAMH,

OMKCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMIyasCc (OTOHA, MEpHOJ ToJypacmajaa, SHEPIrus CBSI3U AaTOMHBIX sA€p, NMPU OMHCAHUU
MPaBUJIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIONb3YEMbIX BEIMYMH, HUX OOO3HAYEHHS U
eMHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MUYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;



aHAIM3UPOBATh (U3NYECKUE TMPOILIECCHl U SBJICHUS, UCHONB3YS (U3NYECKUE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCJEAO0BAaTENbHOIO U MAPALIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKLMUH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUsl CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IPEJIOMIICHUS
cBeTa, ypaBHeHHe OWHmTeHa Ui ¢GoTtodddekra, 3aKOH COXpaHEHUS HHEPruH, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJEKTPUUECKOIrO 3apsia, 3aKOH COXPaHEHUS
MaccoBOI'0 4Mciia, MOCTyJlaThl bopa, 3aKOH paJMOaKTUBHOIO pacmnajaa, IpU 3TOM pa3ivyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BbIpAKEHHE U YCJIOBUA (TpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

OIpEAEIIATh HaIlpaBJIEHUE BEKTOPA MHIYKLIUU MArHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OIUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKOM JIMH301;

BBITMIOJHATh JKCIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUH W MPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHHWH: mpu 3ToM  (hopMynupoBaTh
npobnemy/3agady ¥ TUNOTE3y Y4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATEH BHIBOIBI,

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (U3MUECKUX BEIWYHH, TPU ITOM
BbIOMpaTh ONTUMAIbHBIN CIOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObI OLIEHKU
IIOTPELIHOCTEN H3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (DU3MUECKUX BEIMUYUH C UCIOJIB30BAaHUEM MPSIMBIX H3MEPEHUI:
IpU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyecKux BEIWYMH B BHJAE TaOMUI M TrpauKOB, JeiaTh BBIBOABI IO pe3yibTaTaMm
UCCJIEJIOBAHUS;

coOnrofaTh mpaBuia O€30MacHOr0 TPyAa MPH MPOBEACHUM HCCIEAOBAaHUNA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIENI0BAaTEIbCKOM ¥  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOpHOro 000py10BaHuUs;

pemath pacu€THbIE 3aJayd C SIBHO 3aJaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
dbuznyeckre 3aKOHBI ¥ MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4l BHIOMPATh (PUIUYECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOpPMYIbl, HEOOXoIuWMbIe s e€ peleHus,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIUUYNHBI,

pemath KayecTBEHHbIE 3aJaud: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUUBYIO IIETIOYKY
paccyXIeHU ¢ OOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCTIONB30BAaTh TPU  PEIICHUH YYEeOHBIX 3a7ad COBpEMEHHBbIE HWH(OPMAIUMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WHTEPHpPETAlMM U NpPEJICTaBICHUS y4yeOHOU u
HAyYHO-TIOMYJSIPHON HWH(POPMAIMK, TOJYYEHHONW U3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOTydaeMyto HH()OPMAIIHIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyiaTh
yCIIOBUS UX O€30MacCHOT0 UCOIb30BaHUS B TIOBCETHEBHOM KU3HH;

MPUBOANTH MPUMEPHI BKJIaJa POCCHUUCKHX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BsSCHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHHUS MO (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrieueHust 0€30MaCHOCTH TIPU OOpaIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHHUS 3/10POBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>Kalolleil cpee;

paboTaTh B TPYIIIE C BBHITIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJICH, TNIAHUPOBATh PaboTy
TPYNNbL, paIlMOHAIBHO PpACHpeneNsaTh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTh B



HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBAaTHO OLIEHWBATh BKJIAJ Ka)JOTO M3 yYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpOrpamMmbl Bcero OHT%OHBHHe paKTﬁnqecmne o0pa3oBaTejbHbIE
padoThI padoThI pecypesl
Pa3znen 1. DU3UKA U METOAbI HAYUYHOI'O ITO3HAHUSA
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 bubunorexa LIOK
' https://m.edsoo0.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemarika S https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
2.2 Hunamuia ! https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXpPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK
' ®da30BbIe IEPEXOBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznen 4. 9JIEKTPOJANHAMUKA
bu6 OK
4.1 DJIeKTPOCTATHKA 10 1 1 nomxotexa 1

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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[TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B

bubmuorexa [JOK

4.2 pa3JIMYHBIX cpeaax 12 https://m.edso0.ru/7f41bf72
Wroro no pazneny 22
Pe3epBHOE BpeMst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Konrpoakipie  Ipakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecype
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHast 11 1 3 bubnunoreka [HOK
WHYKIIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paszpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Onrika 10 3 Eﬁffiﬁﬁfiﬁﬁﬁmugn
Uroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJILHON TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI crielIMaIbHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znea 4. KBAHTOBASI ®U3UKA
. bu6mmoreka [IOK
4.1 DJIEeMEHTHI KBAaHTOBOU OIITHKHU 6 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpockue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Pa3nea 5. 3JIEMEHTbBI ACTPOHOMUWHU U ACTPO®PU3UKHU
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3UKU 7 1 bubnuoreka [IOK
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Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE
6.1 O06o0maroriee NTOBTOPCHHE 4 Et?fs?/l;lr?f:cli(szgroullif 41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

10 KIIACC
KosauvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
u/n Tema ypoka Beero KOHT%O.HLHBIe HpaKTﬁuquKne W3yuenus 0GpazoBaTENBHBIE
padoTbI padoTbI pecypebl
®usnka — HayKa 0 MPUPOJE.

1 Hayunsie MGT(})IK bl HO?I?H;)HI/iI 1 Bubmaorexa ITOK

v & https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B
(GhOopMHUPOBaHUH COBPEMEHHOMN bu6mmoreka [IOK

2 . 1 _

Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAEATETHHOCTH JIIOIeH
MexaHn4yeckoe ABUKEHUE.

3 OTHOCHTEIHFHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
nBwxeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMEpHOE npsiMONIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IIPSIMOIIMHEHHOE 1 bubnnorexka [JOK
JIBUKEHHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOHOTO MaJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUXEHUE.

7 I[II;I/DKGHI/IG Mmare )I:/[IaHBHOﬁ TOYKH 110 1 bubmnorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY’KHOCTH
[Tpuaumn oTHOcHTeAbHOCTH ["amues.
8 I/Il:le HI/IaHBHLIe CHCTEMBI OTCUETa 1 Eubmorexa LIOK
prt . ) https://m.edsoo.ru/ff0c3be8
IlepBsiit 3akoH HproTOHA
Macca Tena. Cua. [puaIan

9 DU bu6mmoreka [IOK

cynepro3unuu cuii. Bropoi 3akox 1

HproToHa /U1t MarepuanbHOM TOUKH

https://m.edsoo.ru/ffOc3be8
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Tpetuii 3akon HeroToHa st

bubmuorexa [JOK

10 MaTepUAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKkoH BceMupHOro tsrorenus. Cuia

11 TsoKecTH. [le pBaSI KOCMHUYECKast Bubmzorexa LIOK

P https://m.eds0o.ru/ff0c3d00
CKOPOCTb

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnnoreka [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenunst. Koaddumuent tpenus.

13 Cuia ZEH OTI/IBJIe}(IbI/I(l:I 1? u BI/IE(GHI/II/I bubmiorexa LHOK

P pa A https://m.edsoo.ru/ff0c3f76
Tena B )KUAKOCTH WIIN rase
[ToctynarensHOE U BpaliaTelbHOE

14 JBHKCHHE a0COTIOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cubl. 11nedo cuisl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBeCHs TBEPAOTO Tena
HNmnynsc MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYEK. bubnmnoreka [JOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE NBUKEHUE
PaboTta 1 MOIIHOCTE CHUIIBI.

16 Kunerndeckas 3Heprus MaTepuaibHOW bubnnorexka [JOK
Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH
[loTeHmanbHas YHEPTHUs.

TloTennuannpHast SHEPrus 0
17 nedo 11\141/1 OBaHHOP'IrII) I/}IIII-_IIII?Iyr bubmiorexa HOK
PMHP Py ' https://m.edsoo.ru/ff0c461a
[TorennnansHas sHEpTUs T€NIa BOIU3U
MOBEPXHOCTU 3EMIIH
IToTeHnmanbHbIE M HENMOTEHIIHAJIbHEIC
cuibl. CBsi3b paboThI
18 HENOTEHIINAIbHBIX CHUJI C ©3MCHEHHUEM bu6mmorexa [IOK

MEXaHUYEeCKON IHEPTHUH CUCTEMBI Tel.
3aKOH COXpaHEHHS] MEXaHUUECKOU
SHEPrUuu

https://m.edsoo.ru/ff0c478c
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19

JlaGopaTopHnas pabota
«HccnenoBanue CBs3H pabOThI CUITHI C
U3MEHEHHEM MEXaHHYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3MHOBOTO KI'yTa

20

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
neuxenue. Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

23

XapakTep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIICCTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
U TBEPIBIX TEN

Macca monekyn. KonuuectBo
BeniectBa. [locrosinnas ABoraapo

24

25

Tennosoe paBHOBecue. TeMmmepaTrypa
u e€ usmepenue. lllkana remneparyp
Ienscus

Wneanpusiii raz3 B MKT. OcHoBHoe
ypaBHeHne MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHEel KHHETHYECKOM SHEPTUr
JBUKEHUSI MOJIEKYI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbIC 3aKOHBI

JlaGopaTtopHnast pabota
«HccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpaMy COCTOSTHHS
pa3peKeHHOTO razay

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c4b74
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I/ISOHpOHCCCLI B UACAJIBHOM Ia3€ U UX

bubmuorexa [JOK

29 rpaduveckoe MmpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3Heprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3MeHeHus. KonuaectBo bubmuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo0.ru/ff0c5952
SHEPTUsi OJJHOATOMHOI'O UJCATHLHOTO
raza
31 Buasl Tenonepenaun bubmiorexa LIOK
https://m.edsoo.ru/ff0c5c36
v, & .
32 Komriccrnoremotsimpn Bu6morera LIOK
p . https://m.edsoo.ru/ff0c5¢c36
Teronepenaye. AnnadbaTHbBIN Ipolece
[IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnuoreka [IOK
33 _
MIPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
Heo6
o | Bt g e 10K
pHpOC. p https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 ITpunnun nevictBus u KII/ TernmoBoi bubnuoteka [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKoJ0oru4ecKue npooIeMbl
TEIJIO3HEPTEeTUKU
38 O6o6maromuit ypok «MomnekynsipHas bubnuoreka [JOK
¢buzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
K 0
39 «IS/IIE)TJIPG(I)(HI;I?T{EE (1())1?31141:((; T(e)l\gEOBLI bubmorexa LIOK
yIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooOpa3oBaHue U KOHIEHCALIUS. bubnnorexka [JOK

I/ICHapCHI/IC U KUIICHHUC

https://m.edsoo.ru/ff0c63b6
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AOCOIIOTHAS U OTHOCHTEILHAS

bubmuorexa [JOK

4 f{g;’KHOCT” BO3yXa. HacklleHHEIR https://m.edso0.ru/ff0c64d8
Teépnoe teno. Kpucraminueckue u
42 amop(HbIe Tera. AHU30TPOIHUS bubnnoreka [HOK
CBOMCTB KpucTauioB. Kujakue https://m.edsoo.ru/ffOc65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUaIIbI
I1 .
43 Yaersman tentora nmancia bu6miorera LIOK
a ' https://m.eds00.ru/ff0c6708
CyOnumarus
bu6mmoreka [IOK
44 VPaBHEHHE TEII0BOr0 Oanarca https://m.edsoo.ru/ff0c6820
DneKTpu3alus Tei. DISKTPUIECKUN
45 3apsia pI[BaLLI/ma 3JI€KTpI/I‘{I;CKI/IX bubmorexa LIOK
) https://m.edsoo.ru/ffOc6bcc
3apsI0B
IT
4 morynpomoi. Jaxon coxparcia Bu6miorera LIOK
YIPOBOZL ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUYECKOTO 3apsia
B3aunmopeiicTBue 3apsa0B. 3aKoH
47 KyJ'IOHaHTOLIe‘-IHHﬁ l;né[KTqueCKHﬁ bubmiorexa LIOK
' https://m.edsoo.ru/ffOc6ce4
3apsiz
Hanpsisk€HHOCTB AMEKTPUYECKOTO
48 nosi. [IpuHnun cyneprno3unyuun bubnnorexka [JOK
ANEKTPUUYECKUX TTonel. JInnun https://m.edsoo.ru/ff0c6df2
HapPsKEHHOCTH
o | ol oo B LOK
) At https://m.edso00.ru/ff0c6f00
MOTEHIMAJIOB
S0 smepoctanmmecion nore. BuGmiorera LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTb
51 OnexkrpoémkocTh. Konaencarop bubmorexa LIOK

https://m.edsoo.ru/ff0c7126
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52

ONEeKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTOpa. DHEPrus 3apsHLKEHHOTO
KOHJICHCATOpa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

JlaGoparopnas pabora "M3mepenue
ANIEKTPOEMKOCTH KOHAEHcaropa"

[IpuHIMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
amnrmnapara, CTpyHHOro mpUHTEepa.
DJIEKTpOCTaTUUYECKasl 3aIUTa.
3a3eMIIeHHE AIEKTPONpUuOOpOB

DIIEKTPUUECKHI TOK, YCIOBHS €0
cymecTBoBaHus. [I0CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma it
ydacTka 1enu

[MocnenoBarenbHOE, MapalieIbHOE,
CMEIIaHHOE COCTUHEHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3yveHne CMeIIaHHOTO COCTMHECHUS
PE3HCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3axon OMa 715 TOJTHOM (3aMKHYTOM)
aneKkTpuueckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne D/IC ncrtounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUSI

PesepBHbIil ypok. KonTponbpHas
pabota o Teme "DneKkTpoarHamMuKa" /
Bcepoccuiickas mpoBepodHasi padboTa
O06o0maromuii ypok
«QnexTpoanHamukay / Becepoccuiickas
poBepoyHas paborta

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

61

62

DJICKTPOHHAsS TIPOBOUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTh
COINPOTHBIICHUS METAILJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

DNEKTPUUECKUM TOK B BaKyyMe.
CBOMCTBA JEKTPOHHBIX MTYYKOB

63

64

[TonynpoBOAHUKH, UX COOCTBEHHAs U
IpuMecHas poBoauMocTs. CBoiicTBa
p—n-nepexoza. [lomynpoBogHUKOBBIE
puOopbI

DNEKTPUUECKUI TOK B pacTBOpax U
pacIuiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALHS.
DIIEKTPOIU3

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

66

67

DJIEKTPUYECKUI TOK B razax.
CaMOCTOSTEIBHBINA U

HECAMOCTOATEIbHBIN paspAan. Monnus.

ITna3zma

DneKkTpruuecKue Mpruodopsl U
YCTPOMCTBA U UX IPAKTUYECKOE
npuMmeHnenue. [IpaBuna TeXHUKH
0€e30IacHOCTH

KonTposnbHas padbora no teme
«Qnekrpocraruka. [locrosHHbIN
ANEeKTpuYeCcKuil TOK. TOokH B
Pa3IMYHBIX CPENAX»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

68

PesepBHelil ypok. O600amui ypok
o TeMam 10 kitacca

OBUIEE KOJIMYECTBO YACOB I10

[NTPOT'PAMME

68

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoka Konrpoasnsie  Ilpakruyeckue o0pa3oBaTejibHbIE
n/n Bcero U3YYeHUS
padoThI padoThI pecypcol
[TocTosTHHBIE MarHUTHI M KX

1 B3anMoJieicTBUE. MAarHUTHOE MOJIE. 1 bubnmoreka [JOK
BekTop MarHuTHON MHIYKIINH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW UHAYKUIUU
MarsuTHOe 1oJie TPOBOIHUKA C

2 ToKoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue

3 MarHII;THOI;o noﬁﬂ KaTYHJKI/Iy: 1 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBHEe MarHUTHOTO TTOJISI HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnenoBanue AeiCTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TIOJIS Ha

5 JBUKYITYIOCS 3apsKEHHYIO 1 bubnmnoreka [JOK
yactuiny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DNeKTpOMarHUTHAS. WHYKIIHSL.

IToTOoK BEKTOpAa MarHUTHOU
6 unaykuuu. DJ1C naaykuun. 3akoH 1

3JIEKTPOMAarHUTHON MHYKIIUU
®dapanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaGopaTtopHnas pabota
«HccnenoBanue sIBJIeHUS
AJIIEKTPOMArHUTHON MHTYKIIHN)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSH. SBIEHUE
camounaykuuu. IJC
CaMOMHIYKIUHU. DHEPrust
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DIIEKTPOMarHuTHOE I0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

11

12

13

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHHUTHI,
JJEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YACTHIL,
VMHAYKIIMOHHAs 1e4Yb

O6o06maromuii ypok «MarautHoe
nose. DIeKTPOMarHUTHAs
VHIYKIUSD)

KonTposnbnas pabora no teme
«MarauTHoe 110J1e.
3JI€KTpOMaFHI/ITHa$I I/IH}IyKIII/Ifl»

CB00OOIHBIE MEXaHUYECKHE
konebanus. 'apMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHX KOIeOaHUM.
[IpeBpaiienue sHepruu

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajbIX KoiebaHui rpy3a
Ha HUTH OT JUIMHBI HUTU U MacChl
rpy3a»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

15

16

17

18

KoneGarenbHbIl KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJIeOaHUs B MJ1€AJIbHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUUECKUMH U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHsSI SHEPTUU B HICATLHOM
K0JIeOAaTETbHOM KOHTYpE

[Ipencrasienue o 3aTyxaromux
KosieOaHusx. BelHyXKIeHHBIE
MeXaHHYECKHE KOJIcOaHus.
Pe3onanc. BeinyxaeHHbIE
AJIIEKTPOMArHUTHBIE KOJIeOaHMsI

IIepeMeHHBIH TOK.

CunycounganbHbI IEPEMEHHBIN TOK.

MOoImHOCTh IEPEMEHHOIO TOKA.
AMIUIUTYIHOE U IEHCTBYIOLIEE
3HAYCHHUE CHJIbI TOKA M HATIPSHKEHUS

Tpancdopmarop. [Ipoussozactso,
nepegaya u norpedieHue
JJIEKTPUYECKON SHEPIUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbhbh86

bu6mmorexa [IOK
https://m.edsoo.ru/ff0chd34

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO
3BOHKA, T€HEPATOPa IIEPEMEHHOTO
TOKa, TMHUH JJIEKTpoIepeaay

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

20

DKOJIOTUYECKHUE PUCKH TIPU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
Kynerypa ncnonszoBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
JKU3HU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckue BOJIHBI, YCIOBHS
pacnpocrtpanenus. [lepuog.

bubmuoreka [JOK

21 Ckopocts pacipocTpaeis u https://m.edsoo.ru/ff0cca54
JUIMHa BOJIHBL. 1lonepeunsie u
IPO/I0JIbHBIE BOJIHBI

29 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh bubmuorexa [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHuTHbIE BOJIHBI, UX Bubnorexa [IOK

23 CBOHCTBA H CKOpOCTS. llkana https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[TpuHIMTIBL pagHOCBSI3U U

24 TeneBuaenys. Passurue cpeacTs
cBs3u. Paguonokanus

o5 KonTtponsnast padora «Konebanus u bubnnorexa [HOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHHOE pacpoCTpaHEHHE

26 CBETa B OJIHOPOJIHOM cpejie. bu6mmoreka [IOK
TodeuHbIi KCTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa

27 orpaenmn cvers Toorpocre BuGmiorexa LIOK

N https://m.edsoo.ru/ff0cd4e0

n300paKeHUH B TNIOCKOM 3epKaJie
[Ipenomnenue ceera. [lonHoe

8 BHYTPEHHEE OTPAKEHUE. bubnuoreka [IOK
[penenbHBIN Yo MOITHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS

29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK
MIOKa3aTesIs MPETOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a

20 JInnssl. IlocTpoenue I/I306vpa)KeHI/II71 Bu6mmorexa IJOK
B uH3e. PopMyna TOHKOW JIMH3HI.

VBenuueHue TUH3bI

https://m.edsoo.ru/ffOcddl1e



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

JlaGopaTtopHnas pabota

31 «MccnenoBanue CBOMCTB
M300paKeHH B TMH3AX)
Hucnepcus cBeta. CloXHBIN COCTaB
32 oenoro ceera. L{Ber. JlabopaTopHas
paborta «Habmoaenne nucrepcuu
CBETa»
33 WNurtepdepennus cBera. Judpakmms bubnuorexa [JOK
ceta. JludpakironHas peméeérka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Monsipuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuueckue npudOpsI U yCTPOIlCcTBa
35 U YCIIOBHSI X 0€3011acHOTO
MPUMEHEHUS
I'paHUIIBI TPUMEHUMOCTH
36 KJIaCCHYE€CKOM MEXaHUKH. bubmuorexa [JOK
[Moctynarel crienuanbHOR TeOpUn https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTETHHOCTD
37 OJIHOBPEMEHHOCTH. 3aMe IIEHUE bubmorexa [IOK
https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIICHUE JITHHBI
DHeprus v UMIYIbC
38 pensTUBUCTCKOM yacTuilbl. CBA3b bubnnorexka [JOK
MaccChl C JHEPTUEH ¥ UMITYIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTtponpHas padora «Onrtuka.
39 OZHOI;EI cneupII)anboHoﬁ TOeOpI/II/I bubmorexa [IOK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIHOCTH
40 ®oronsl. opmyina [1nanka. bubnnorexka [JOK

OHeprust 1 UMITYJIbC POTOHA

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTKpBITI/IC 1 UCCJIICOOBAHUC

bu6mmoreka [IOK
41
Qorosdexra. Ompirst A. T https://m.edsoo.ru/ffOcffc4
CrosieroBa
3akonsl poTodhdekra. YpaBHeHue
42 OunmreitHa i porodddexra. BH6H_HOTCK3 LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodddexra
Jasnenne ceera. Onbrtel I1. H.
43 Jlebenera. XuMHuueckoe neicTBUE BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
44 MPAKTUIECKOE TIPUMCHEHUE:!
dboTo31eMEHT, GOTOIATUHK,
COJIHEYHast OaTapesi, CBETOUO]T
45 Pemenue 3aga4 mo teme «JIEMEHTBI bu6mmoreka [IOK
KBAaHTOBOM OITHKI https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONBITHI
46 Pesepdopna no paccesHuro o- bubmorexa [TOK
https://m.edsoo.ru/ff0d091a
yactuil. [Imanerapras Moens aToMa
bu6mmoreka [IOK
47
Hocrynarsi bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u noraoiieHne GOTOHOB
48 IIPU [IEPEX0/I€ aTOMa C OJTHOTO bubnnorexa [JOK
YPOBHS SHEPTUHU Ha APYToi. Bubr https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosiHOBBIE cBOICTBA YacTHIl. BOTHBI
49 ne bpoins. KopryckynspHo- bubnuoreka [IOK
BOJIHOBO# yann3m. CIOHTAaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE H3TyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.
50 OmneiTer Pesepdopa mo bubmuorexa [JOK

OMpCACIICHNUIO COCTaBa
PAAVOAKTUBHOI'O U3JIYYCHHA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

o1

52

53

54

CaoiicTBa anb(da-, 6era-, ramma-
u3ny4yeHus. Bousaaue
PaAMOAKTUBHOCTH HA KUBBIC
OpraHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacmar.
DJIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnan. ['amma-usinydenue

OHeprus cBA3M HyKJIOHOB B s7pe.
SInepusle peakuuu. SAnepHbiin
peakrop. [IpoGiemMbl, NepCHEKTHBHI,
DKOJIOTHYECKHUE aCIEKTHI SIEPHON
SHEPreTUKU

DneMeHTapHble yacTulibl. OTKpBITHE
o3uTpoHa. MeTo Il HAOIIOICHUS U
PETUCTPALUU SJIEMEHTAPHBIX
yactull. Kpyrmslii cron
«DyHaaMeHTalbHbIE
B3anMOJIEHCTBHS. EqnHCTBO
buznueCcKoi KapTHHBI MUPa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanel PasBUTHUA aCTPOHOMHHU.
IIpukitagHoe 1 MUPOBO33PEHUYECKOE
3HaYEHNE acTPOHOMHUH. Bun
3B€3qHOrO HeOa. Co3Be3nus, IpKue
3Bé3JII>I, IIJIaHETHI, UX BUAUMOC
neuxkenue. CoaHeuHas cUcTeMa

56

Connue. ConHeyHasi akTUBHOCTb.
Wcrounnk sneprun ConHua u 3B€37



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

57

58

59

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI INIABHOU
MOCIIeZI0BaTeIbHOCTH. BHyTpeHHee
cTpoeHnue 38E31. COBpeMEHHbIE
MPEJCTABICHUS O POUCXOKICHUU U
sBostounu CosHua u 3BE3]1

Mineunsii [Iyte — Hama
INanaktuka. [Tonoxxenue u
nemkenne Conana B ['ajakTuke.
lanaktuku. YEpHBIE OBIPHI B AIpax
TaJIaKTUK

Bcenennas. Paz0eranue rajakTuk.
Teopust bonbioro B3pbIBa.
PenukroBoe uznydenue.
Mertaramaktrka

60

61

62

63

Hepemiennsie mpo6ieMsl
ACTPOHOMUU

KontponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

O6o06matomuii ypok. Pons dhuzuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIHMATbHOM B
ATUYECKOHN cdepax AesITeTbHOCTH
YelIoBeKa

O6o0matomuii ypok. Pois u mecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
Mupa

64

O6o06maromuii ypok. Posb
buznyecKoit Teopuu B
(hopMHUPOBaHHUH MPECTABICHUHN O
buznyecKoil KapTUHE MUpa




O6o06maromuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA B
65 00IIIeM psTy COBPEMEHHBIX
€CTECTBCHHO-HAyUHBIX
MIPEJICTABICHHUIA O IIPUPOJIC

66 Pe3epBHbIil ypok. MarHutHoe mnoJie.
DNEeKTpOMarHuTHast UHIYKITUS

PesepBubiit ypok. Ontuka. OCHOBBI
67 CIIELMAILHON TEOpUH
OTHOCHUTEJIbHOCTH

Pesepnniit ypok. KBantoBas ¢usuka.
68 DIIeMEHTHI ACTPOHOMHUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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



https://m.edsoo.ru/ff0d1784

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi

JleMOHCTpHUpOBaTh Ha MpUMEpPax poJdb W MecTo (U3UKH B
(hopMHUPOBaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B IMPAKTUYECKOU NESATENBHOCTH
Jmronen

10.2

VY4uTBIBaTh I'PaHULIbI IPUMEHEHUS] U3YUEHHBIX (U3NYECKUX MOJETICH:
MaTepualibHas TOYKa, MHEpLUalbHAas CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPOE TEJO, UCATbHBIN I'a3; MOAEIN CTPOCHHUS I'a30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PELICHUH
¢bu3nyeckux 3aaaq

10.3

10.4

Pacno3naBaTh ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJSIPHO-KUHETHYCCKON Teopuu
CTPOCHHSI  BEIIECTBA U  JJIEKTPOJUHAMHKHU: pPAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBHKEHHE, CBOOOJHOE IMaJeHHE
TEJ, JBUXCHHE [0 OKPY)XHOCTH, WHEpPIHs, B3aUMOJICHCTBUE TEII;
mupdy3usi, OpPOYHOBCKOE IBIIKEHHE, CTPOCHHE IKHIAKOCTEH U
TBEPABIX Tel, M3MEHEeHHe oO0béMa Ten TpU  HarpeBaHUU
(oxJaxaeHnn), TEIUIOBO€ paBHOBECHE, HCIIapeHHe, KOHJICHCAIlus,
MJaBJI€HUE, KpUCTAJUIM3allus, KWIEHHe, BJIAKHOCTh BO3IyXa,
TTOBBIIICHHUE JABJICHHS Ta3a MPU €r0 HarpeBaHUHU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy TapaMeTpaMH COCTOSIHHS Ta3a B H30Mpoleccax;
AJIEKTPU3ALHUS TEJN, B3aUMOACHCTBHE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JIBWKEHHE, MCIONb3ys (U3NYEcKue
BEJIMYHHBI: KOOPAMHATA, MyTh, NEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CHIa, HMIYJIbC Tela, KHHETHYeCcKas DJHeprus,
MOTEHIMaJbHasl SHEeprus, MeXaHudeckas paboTa, MexaHHYecKas
MOIIIHOCTb; IIPU OMMCAHUH IPABUILHO TPAKTOBATH (PU3UUECKHI CMBICIT
UCHOJb3yEeMbIX BEIMYMH, MX OOO3HAueHHs M EAWHUIIBI, HaXOIUTh
(opMyIIbl, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIHMUUHY C JIPYTHMMHU
BEJTMYMHAMU

10.5

OnuceiBaTh M3YyYCHHBIE TEIJIOBBIE CBOWCTBA TEJI W TEIJIOBBIE
SBJICHUS, UCHOJNb3ysS (U3UYECKHE BEIUYMHBI: JaBJIEHUE Tasa,
TeMrepaTrypa, CpeaHss KHHETHYeCKas DSHEPrus XaoTHUYECKOTO
JNBH)KEHUST MOJIEKYJ, CpEJHEKBaJpaTUyHas CKOPOCTb MOJEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsS  DJHEprus, paboTa Tasa,
KOd(pPUIIMEHT TONIe3HOrO0 JAEWCTBUS TEIJIOBOTO JBUTATENS, MpHU
ONMCaHUH MIPaBUIIbHO TPaKTOBAaTh buznyeckuit CMBICH
WCIIONB3YeMBbIX BEIMYHMH, UX OOO3HAUYCHHS WM EIUHUIBI, HAXOIUTh
(GhopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIUYUHY C APYTUMH
BEJIMYUHAM




10.6

10.7

10.8

10.9

10.10

OnuceiBaTh M3y4YeHHBIE JJEKTPUUECKHE CBOWCTBAa BEIIECTBA U
JNEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys  (DU3HUECKHe
BEJIMYMHBI: JNEKTpUYECKUl  3apsf, JJNIEKTPUYECKOE  TIOJIE,
HaINpsHKEHHOCTh  MOJIs, TOTEHILMANl, PAa3sHOCTh IOTEHIUAIOB; TMpU
ONMCAHUU TPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIOJIb3yEeMBbIX
BEMYMH, WX OOO3HAYCHHWS W CJWHUIIBI;, YyKa3biBaTh (OPMYIIBI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyl0 BEIWYMHY C JAPYTUMHU
BEJIMYMHAMU

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECCHl M SABICHHS, HWCHOIb3Ys
(u3nyecKkre 3aKOHbI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsirotenus, |, |l
u Ill 3axonsl HploTOHA, 3aKOH COXPAaHEHUS MEXaHMUYECKON IHEPIUH,
3aKOH COXPaHEHUs MMITyJIbCa, IPUHLUI CYNEPIO3ULIUN CUJI, TPUHLIUI
paBHONPABUS WHEPUUAIBHBIX CHUCTEM  OTCYETa; MOJICKYISPHO-
KMHETHUYECKYI0O TEOPHIO CTPOEHMs BELIECTBA, ra30Bble 3aKOHBI, CBA3b
CpeaHell KUHETUYECKOH HSHEepruH TEIJIOBOTO IBIIKEHHS MOJIEKYT C
aOCOJIOTHON TeMIlepaTypoi, MepBbI 3aKOH TEPMOAMHAMHUKHU; 3aKOH
COXpaHEHHs DJJIEKTPUUYECKOro 3apsiia, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKOoe
BBIPAKEHHUE U YCIIOBUS (TpaHMIIbl, 00JIaCTH) IPUMEHUMOCTH

OOBACHATH OCHOBHBIC MPHUHIMIIBI JCUCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inuaTh yYCIOBUS UX 0€30MacHoro
WCIIOIb30BaHUSI B TIOBCETHEBHOM KU3HU

BrimoaaaTte OKCIICPUMCHTEI IO UCCIICIOBAaHUIO (1)I/I3I/I‘~IGCKI/IX SIBJICHUU U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; TIpU
sToM (opmynaupoBaTh TmpobiemMy (3amady) U TUIOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO
000py10BaHusl, MPOBOJAUTH OMNBIT U (POPMYIHPOBATH BHIBObI
OcyiecTBnaTh TMpsiMble U KOCBEHHBIE HM3MEPEeHUS (PU3MUECKHUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJbHBIA CIIOCOO MU3MEpPEHUsS U
WCIOJIb30BaTh U3BECTHBIE METO/IbI OIEHKU MOTPEIIHOCTeNH U3MEepeHU

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIYy (QHU3NYECKUMH BEIUYMHAMH C
WCIIOB30BAaHUEM TIPSIMBIX HW3MEPEHHM; TMPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCUPOBATh pe3ylbTaThl MOJYYEHHOH 3aBUCUMOCTHU
(bU3MYECKUX BEIMYMH B BUJIE TAOIUIl U TPa(UKOB, JI€TaTh BBIBOJIBI 11O
pe3yibTaTaM UCCIEI0BAHMS

10.12

10.13

Cobnromate mpaBwia  0e30MaCHOrO  TpyJda MpU  MPOBEICHHUH
UCCIEIOBAaHUM B  paMKax Yy4eOHOTO JKCIepUMEHTa, Yy4eOHo-
UCCIIeIOBATENIbCKOW U MPOEKTHOW AEATENbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

Pemate pacuérHple 3a/auu ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIETBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI M TPUHIUIBI, HA OCHOBE aHaln3a
YCIOBHUSL  3a7laud  BBIOMpaTh  (PU3UUYECKYI0O MOMCNb, BBIICIATH
¢du3nueckrue BeNMUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
MIPOBOJIUTH PACUETHI M OIEHUBATH PEATBbHOCTH MOJIYyYEHHOTO 3HAYCHUS
(bU3MUECKOI BETUINHBI

10.14

Pemarpr  kauecTBeHHBIC  3aJauu: BBICTpAaWBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LEMOUYKY PACCYKICHHM C OMOpoil Ha H3y4eHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PH3UUECKHE SIBICHUS




10.15

Hcnonp3oBaTh mpu  pelieHud  yuyeOHBIX 3aJad  COBPEMEHHBIE
WH(GOPMALIMOHHBIE TEXHOJOTUH JUIS IIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpETallMl W TPEJCTAaBICHUS y4eOHOW M HAYy4YHO-TIOMYJISIPHOM
uH(pOpMAINY, TOJYYCHHOW M3 Pa3TUYHBIX UCTOYHUKOB; KPHUTHYECKH
aHAJIM3UPOBATH MOTYYaeMYyI0 HH(GOPMALIHIO

10.16

[IpuBoauTh HpUMEpHl BKJIala POCCUUCKHX W 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

10.18

Hcnonp30BaTh TEOpETHYECKUE 3HAHUSA 1O (H3MKE B MOBCEIHEBHOMN
KU3HU JUTsl o0ecriedeHus 0€30aCHOCTH MPH OOpaIeHu! ¢ prudopaMu
U TEXHUYCCKHMHU YCTPOMCTBAMH, JUIS COXPAHEHHS 3I0POBbS U
COOJIIO/ICHHSI HOPM DKOJIOTMYECKOT0 TIOBEICHHS B OKPYKalOIIei cpere

PaGoTtate B rpymme ¢ BHIOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJIEH,
IUIAaHUpOBaTh ~ paboOTy  TPYIIbl, PAUUOHAIBHO  paCHpPENesATh
00S13aHHOCTM U IIJJAHUPOBAaTh JEATEIbHOCTh B HECTAHJAPTHBIX
CUTYalUsiX, aJ€KBATHO OLIEHUBATh BKJIAJ KaXJOTO M3 YYaCTHUKOB
IPYIIIBI B pELIEHUE paccMaTpUBaeMoM MpooIeMbl

11 KUIIACC

Kox
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o0ero 00pa3oBaHus

111

JleMoHCTpUpOBaTh Ha TpPUMEpPaxX poJib M MecTo (U3MKH B
(hopMUPOBaHUM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOU NESATEIbHOCTH
T0JIeH, IeTTOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUPa

11.2

VY4YuTBIBaTh TPaHMIIbI IPUMEHEHHS U3YYEHHBIX (U3NUYECKUX MOJETEH:
TOYEUYHBIN NIEKTPUYECKUN 3apAl, sepHas MOJAEIb aTOMa, HYKIIOHHAs
MO/IeJIb AaTOMHOT'O siipa MPH pelieHNH (prU3nyecKux 3aaay

11.3

11.4

Pacnio3HaBath ¢u3uueckue siBIEHUS (IIPOLECChl) U OOBICHATh MX Ha
OCHOBE 3aKOHOB  DJIEKTPOAMHAMUKMA W  KBAaHTOBOH  (pm3mKw:
JJIEKTPUUECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aWMOJICHICTBHE  MarHUTOB,
9JIEKTPOMArHWTHAass WHAYKIUS, JeMcTBUE MArHUTHOTO TIOJIsA Ha
MPOBOJHUK C TOKOM W JBIKYIIMWCS 3apsil, DJIEKTPOMarHUTHBIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpakeHHe,  IMpejlomiieHue, uHTepdepeHuus, audpakuus U
MOJISIpU3aLUsl CBETa, AMCIEpCUsi CBETa, (HOTORIEKTPUUYECKHH APQeKT
(boTtoapdexrt), cBeToBOE MaBlIeHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHass W  HCKYCCTBEHHas
palnOaKTHBHOCTD

OnuceiBaTh  W3yYCHHBIE CBOWCTBA  BEMIECTBA  (DJIEKTPUUYECKHUE,
MarHuTHBIE, ONTUYECKUE, FIEKTPUUECKYIO MPOBOAUMOCTb PA3IMYHBIX
cpemn) W DJICKTPOMArHUTHBIC SBJICHHS (TPOIECCHI), HCIOIb3YS
¢du3nueckue BENUYMHBL  JJCKTPHUECKUU  3apsl, Cuja  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
paszHocTh noTeHnmanos, DJIC, paboTa ToOKa, MHIYKIUS MarHUTHOTO
nmoyig, cuna Awmmnepa, cuia JlopeHna, WHAYKTHUBHOCTh KAaTyILKH,




SHEPTrHUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIeH, MEepHoj M 4YacToTa
KosebaHuil B Kose0aTeIbHOM KOHTYpE, 3apsiji M CHJIa TOKa B IpoLecce
FapMOHHYECKHUX 3EKTPOMArHUTHBIX Kose0aHui, doxycHoe
paccTosiHuE U OINTHUYECKas CHJIa JIMH3BL, IPU ONHCAHUU IPAaBUIBHO
TPaKTOBaTh (PUIMYECKUI CMBICI HCIOJB3YEMbIX BEJIMYUH, UX
0003HAYCHHUsT W CIUHMIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYIO BEJIMUHUHY C APYTUMU BEIMYUHAMU

11.5

11.6

OnuceiBaTh M3y4eHHBbIC KBAHTOBBIC SIBJICHHUS U TPOIIECCHI, UCIOIB3YS
(U3UYeCKHue BEIWYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTUHA
BOJIHBI M 4YacTOTa CBETa, JHEPTHS W HUMIYIbC (POTOHA, TEpUOn
moyiypacmaaa, DJHEprus CBS3M AaTOMHBIX sJiep; MPU  ONUCAHUU
MPAaBHIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEJIUYHH,
WX O00O3HAYCHHS WM EAMHUIILI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINC
JTaHHYIO (U3WYECKYI0 BEJIHMYUHY C JPYTHMMHU BEIMYMHAMHU, BBIYUCIISATD
3HAYCHHUE (PU3NUECKON BETUIMHBI

AnanmusupoBaTh (U3MYECKHE TMPOLECCHl W SBICHHS, HWCIOIb3YS
¢dusnveckue 3aKOHbl M NPUHIUNBL  3akoH OMma,  3aKOHBI
MOCJICAOBATEIbHOTO M TMAapaIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3akoH Jkoyns — JIeHia, 3aKOH 3JIEKTPOMArHUTHOW WHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHsI CBETa,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUS OJICKTPUUYECKOTO 3apsja, 3aKOH
COXpaHeHMs  MaccoOBOIO  4YHCJIa, NOCTyidatel  bopa,  3akoH
paJIMOAaKTUBHOTO pachajga; TMpH 3TOM pa3jinyaTh CJIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYCCKOE BBHIPAKCHUE M YCIOBHUS
(rpaHwmIIBI, 00JIACTH) TPUMEHHUMOCTH

11.7

11.8

11.9

11.10

11.11

OnpenensTh HampaBl€HWE BEKTOpa HWHAYKIIMM MarHUTHOTO TIOJS
MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

Ctpouth ¥ ONUCHIBATH HW300pa)KEHHE, CO3[aBAEMO€ IUIOCKUM
3€pKaJIOM, TOHKOW JIMH301

Brimoaaare OKCIICPUMCHTEI IO UCCIICIOBAaHUIO (1)I/I3I/I‘~IGCKI/IX SIBJIEHUH U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
aToM (dopmynaupoBaTh MpobiaeMy (3amady) W THUMOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO
00opynoBaHusl, MPOBOJIUTH OMBIT U (POPMYIHPOBATH BHIBOIBI

OCYIIICCTBJ'IHTB NpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/II—IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U
HUCIIOJIB30BaTh U3BECTHHIC METOIbI OICHKN HOT‘peIHHOCTeﬁ I/ISMepeHI/Iﬁ

HccnenoBath 3aBHCUMOCTH (PU3UYECKUX BEIUYHMH C HCIIOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKcupoBaTh PE3yNbTAThl TOJIYYCHHOM 3aBUCUMOCTH (PU3UUECKHX
BEJTMYMH B BHJIE TaOJUIl ¥ TPadUKOB, JIENaTh BBIBOBI IO pe3yIbTaTaM
HCCIEI0BaHUS

11.12

CoOmromate mpaBmia 0€30MaCHOTO Tpylda TMPH  TPOBEACHUH
UCCIIEIOBAaHUN B paMKax y4eOHOTO OSKCIEpHMEHTa, YydeOHO-
HCCIIEI0BATEIbCKON M TPOEKTHON ACATEIBHOCTH C MCIIOJIB30BAaHHEM
U3MEPUTENBbHBIX YCTPOICTB U 1a0OpaTOPHOT0 000pyIOBaHUS




11.13

11.14

11.15

11.16

11.17

Pemate pacuérHple 3amaun ¢ SIBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI W TIPUHIIUIBI, HA OCHOBE aHalM3a
YCIOBHSI  3aJaud  BBIOMpATh  (DU3UYECKYIO MOJIENb, BBIICIATH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
MIPOBOJIUTH PACUETHl M OIEHUBATh PEATLHOCTh IMOJIYYEHHOTO 3HAYCHUS
(hU3HYECKON BETUIMHBI

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpanBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYXKICHHM C OMOpPOil HA H3y4CHHbBIE
3aKOHBI, 3AKOHOMEPHOCTHU ¥ (PH3UUECKHE SIBICHUS

Hcnonp3oBaTh MHpH  pemICHHMH YYeOHBIX 3aJad  COBPEMEHHbBIC
MHGOPMALIMOHHbIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMl W NPEJACTABICHUS y4eOHOM U HAy4YHO-IIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOYHUKOB; KPUTUUYECKH
aHAJTM3UPOBATH MOTyJaeMyI0 HH(OpMAIHIO

OOBSICHATh TPUHIUIBI JACHCTBHS MAIIUH, MPHOOPOB U TEXHUYCCKHX
YCTPOMCTB; pa3iuyaTh YCIOBUS HX OE30MAaCHOTO HCIIOJIb30BAHUS B
HOBCEIHEBHOU KU3HU

[IpuBoauTh HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOIUI

11.18

11.19

Hcnonp3oBaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TIOBCEIHEBHOM
KU3HM 111 o0ecrieueHuns 0€30MacHOCTH MpU OOpallleHuH ¢ IpudopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, JJsi COXPAHEHUS 3J0pPOBbI U
COOITIOJICHHSI HOPM SKOJIOTUYECKOTO ITOBEICHUS B OKPYXKAOIIEH cpene

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIaHUpOBaTh ~ paboOTy  TpYINObl,  pPalUOHAIBHO  PACHpENeNiTh
0053aHHOCTH M  IUIAHUPOBATh JESATEIBbHOCTH B  HECTaHAAPTHBIX
CUTyallUsX, aJcKBaTHO OLEHMBATH BKJAJ KaKIOTO W3 YYaCTHHUKOB
IPYIIIBI B PELIEHUE paccMaTprUBaeMoil MpooIIeMbl




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon
pa3iena

2.1

Koxa npoBepsiemoro
3JIeMeHTa

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O I[IO3HAHN A

11

®usuka — Hayka o npupoae. Hayunbie
METO/1bl TO3HAHUS OKpYy>karouiero mupa. Poib
JKCIIEpUMEHTAa W TEOpUH B  IIpouecce
MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopnenupoBanue (U3HYECKUX SBICHUM H
npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TeOpUH. ['paHULIBI TPUMEHUMOCTH
(buzmuecKux 3aKOHOB. [TpuHnun
cootBeTcTBUs. Poiap u Mecto ¢usuku B
(hopMupOBaHUH COBPEMEHHOM HAay4YHOH
KApTUHBI Mupa, B MPaKTUYECKOU
NEeITEeIbHOCTH JII0ICH

MEXAHHUKA
KMHEMATHKA

2.11

Mexannueckoe nBukeHuEe. OTHOCUTEIBHOCTD
MEeXaHH4YecKoro aBrkeHus. Cucrtema oTcuéra.
Tpaexropus

212

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIMH HAa OCHU
CHUCTEMBI KOOP/IMHAT. Crnoxenue
NEePEMEIICHHI U CII0KEHUE CKOPOCTEN

2.1.3

PaBromepHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBIKCHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOpOCTH,
YCKOPEHMH, IIyTH " repeMenieHus
MaTepUaIbHON TOYKHA OT BPEMEHHU

2.14

2.15

CBoOoaHOe najieHne. Y CKopeHue cBoOOTHOTO
MaJeHUs

KpuBonuneiinoe naBwxeHue. PaBHOMepHOE
JBWKEHHE  MaTepUaJIbHOM  TOYKM  TIO
OKPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEUHAas
CKOPOCTb. [Tepuon " 4acToTa.
[IeHTpOCTPEMUTEIIBHOE YCKOPEHHE

2.16

TexHnueckue  ycTpoMHCTBa: CIUJOMETD,
JBY)KEHUE CHAPSIOB, LEMHbIE M PEMEHHbIE
neperadyu

2.1.7

[IpaxkTrueckue paboThI. N3mepenune
MTIHOBEHHOU CKOpOCTH. HUccnenosanue
COOTHOIICHUSI MEXY MYyTSIMH, POUIECHHBIMU
TEIOM  3a  TOCJENOBaTENbHbIE  PaBHbIC




MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBIKEHUU C HAYaJbHOM CKOPOCTBIO, PaBHOU
Hymto0. M3yuenue NBUKEHUS IIapUKa B BA3KOM
KUJIKOCTU.  V3yueHue  JBMIXKEHHUSA  Tela,
OpOILIEHHOT0 TOPU30HTAIBHO

2.2

2.3

JUHAMUKA

2.2.1

[Tpunimn OTHOCHUTEIBbHOCTHU Tamumes.
IlepBbii 3akoH Hbrorona. MuepuuanbHbie
CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. [IpuHiun cyneprno3unuu
cul

Bropoii 3akoH HproToHa 11 MarepualibHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon Hplotona s
MaTEpUaIbHBIX TOYEK

2.2.4

3aK0H BCEMHUPHOTO TAroTeHus. Cuiia TSHKECTH.
[TepBas kocMu4ueckas CKOpocTh. Bec Tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHus
CKOJBXKEHUSI U  CHJIA  TPEHUS  IOKOA.
Koaddunuent tpenus. Cuna conpoTUBICHUS
TIpU ABUKEHUU TeJla B )KUIKOCTH UIIH Ta3e

[MocTynarensHOe W BpaIIaTeIbHOES JIBIKCHHE
abCoJIIOTHO TBEPJOTO Tena

2.2.8

MOMEHT CHUJIBI OTHOCUTEIBHO OCH BPALLEHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

2.2.9

TexHuueckne  yCTpOMCTBA:  MOJIIWITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TOJ
JNENCTBUEM HECKOJIbKUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B nehopMUpYyEMOil TpYyKHHE U PE3UHOBOM
oOpasme, OT BEIWYUHBI UX JAePopMaIiuH.
HccnenoBanue yciioBui paBHOBECHS TBEPAOTO
Tea, IMEIOLIEr0 OCh BPAILCHUS

3AKOHBI COXPAHEHNW A B MEXAHUKE
NMmnynsc MarepranbHOHM TOYKH, CHCTEMBI

2.3.1 MaTepUaJIbHBIX ToueK. MMmynbc cuiasl u
W3MEHEHHE UMITyJIbCca Tella

2392 3akoH coxpanenuss umnyiaeca B HCO.
PeaktuBHOE NBHXKEHUE

2.3.3 Pabota cuibl

234 MOIIHOCTE CHIBI

235 Kunetrnueckas sHeprus MaTrepualibHON TOYKH.

TeopeMa 0 KHHETUYECKOU SHEPIUH




2.3.6

2.3.7

2.3.8
2.3.9

[Torenmmansuast sHeprus. [loTeHnumanbHas
SHEPTUs yIpyro nepOpMUPOBAHHOM
npykuHbl. [loTeHIManpHas »dHEpPrus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH

[loTeHuManpHble ¥ HENOTCHLUAIbHBIC CHIIBL.
CBs3p pabOThl HEMOTEHLUHUAIbHBIX CHJI C
HU3MEHEHUEM MEXaHUYECKON SHEPIrUU
CHUCTEMBI TeNl. 3aKoH COXPaHEHHUs
MEXaHUYECKON IHEPIrun

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHudeckue yCTpONCTBA: ABUKEHUE pPaKeT,
BOJIOMET, KOIIEp, IPYKUHHBIA IUCTOJIET

2.3.10

[Ipaktuueckue pabotel. M3ydenue cBsizu
CKOpOCTEH Ten Tpu HEYnpyrom yaape.
UccnenoBanme cBsa3u  paboOThl  CHIIBI €
U3MCHEHHUEM MEXaHWICCKOW SHEPTUU Tella

3 MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

311

3.1.2

3.1.3

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPUH. BpoyHoBckoe
neuxenue. [luddysusa. Xapakrep ABMKEHUS U
B3aI/IMOI[€I\/'ICTBI/I5[ HJaCTHUIL B€IIECTBa

Mogenu CTpoeHHsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE  CBOWCTB
BEIIECTBA HA OCHOBE ATUX MOjIeei

Macca wMonekyn. KonudecTBo —BemiecTsa.
[TocTostHHas ABoraapo

3.14

TenmoBoe paBHOBecue. Temmeparypa u €€
usmepenue. lllkana remneparyp Llenbcus

3.15

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIBHOIO ra3a

3.1
3.16

AbGcouoTHas TeMIieparypa Kak Mepa cpenHei
KHHETUYECKOW PHEPIUU TEIIOBOTO JBUKEHMUS
yactul] ra3a. [llkana remneparyp KensBuna

3.1.7

3.1.8

3.1.9

VYpaBHenne Knanelipona — Menzaeneesa.
3akoH JlanbTOHA

I'azoBbie 3akoHBI. M30mpo1IECCHl B UAEaTbHOM
ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BEIIECTBA:
n30TepMa, U30X0pa, n3obapa

TexHnueckue yCTpOMCTBA: TEPMOMETD,
OGapometp

3.1.10

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIaCCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXIY MapamMeTpaMu COCTOSIHUSA
pa3peKEHHOr0 ras3a




3.2

OCHOBbI TEPMOJIMHAMMKN

321

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W
CHocoObI €€ U3MEHEHUSI

3.2.2

3.2.3

KonunuectBo Temnotel u paborta. BuyTpenHnss
SHEPrusl OJJHOATOMHOIO UJEAJIBHOTO Ta3a

Buabl Temnonepenayu: TEMJIONPOBOIHOCTD,
KOHBEKIIMSI, U3JydeHHe. TermoéMKoCTh Tena.
VaenbHas TEINIOEMKOCTh BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IPU TEIIoNepeade

3.2.4

3.25

[TepBriii 3aKoH TepMoauHamMuku. [Ipumenenue
[IEpBOTO 3aKOHAa  TEPMOIAMHAMHUKH K
n3onpoueccam. ['paduueckas uHTeprnpeTarus
paboThI Ta3a

TennoBeie Mamwuubl. [IpuHIMNBI AelicTBUA
TEIUIOBBIX MammH. [IpeoOpazoBaHus SHEPrHH
B TEIUIOBBIX  MammHaxXx. KoaddunueHt
none3noro  geicreus  (manee —  KIIM)
terioBoi MamuHbl. [{ukin Kapuo u ero KII/

3.2.6

3.2.7

3.2.8

Bropoit 3aKOH TEePMOAMHAMHKH.
HeobOpatumocTh  mpoIeccoB B MPHUPOJE.
TennoBble  nABUraTeNH. DKOoJIorn4eckue
po0JIEMBI TETIIO3HEPTETUKH

TexHuueckue YCTPOMCTBA: JBUTaTEJIb
BHYTPEHHETO Cropaus, OBITOBOI
XOJIOAWIBHUK, KOHAULMOHED

[IpakTuueckue padotsl. U3mepenue ynenbHOM
TEMI0EMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHUMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

ITapoob6pa3oBanue u kKoHaeHcanus. Vcapenue
u KUIICHHE. VY nenbHast TemJI0Ta
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPaTyphbl
KUTIEHUS OT JaBJICHUS

3.3.2

3.3.3

AOCOIIOTHAS Y OTHOCHTENbHAS BIIAYKHOCTD
BO3ayxa. HackllenHslil map

Teépmoe TEJO. Kpucrannmnueckue Hu
amopHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpI/ICTaJ'IJ'IOB . )KI/I,I[KI/IG KpI/ICTaJ'IJ'IBI.
CoBpeMeHHbIE MaTEpHaIIbI

3.34
3.35

3.3.6

[InaBneHne wu Kpuctayumszauus. Y JIenbHas
TeruioTa miasiaeHus. Cyonumanus

VYpaBHeHHe TerI0Boro 6amaHca

TexHudyeckue yCTpOMCTBA: TUTPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
IIOJIyYE€HHUsI COBPEMEHHBIX MaTepUalloB, B TOM
4HCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[IpakTrueckue paboTHL. N3mepenne




BJIQXKHOCTHU BO3JyXa

SJIEKTPOAMHAMUKA

OJIEKTPOCTATHUKA

4.1

41.1

412

DnekTpu3anus Tejl. DIeKTpudeckui 3apsa. JIBa
BU/JIA AIEKTPUUECKUX 3aPsI0B

[IpoBoaHUKH, IADIIEKTPUKHA u
MOJTYITPOBOTHUKHU

4.1.3
414

415

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsanoB. 3axkoH Kynona
Onektpuueckoe  mnone.  HanpskéHHocTh
ANEKTPUYECKOTO TOJIS. [TpunHnMn
CYIIEPIIO3ULIHHU. Jluann  HanpsHKEHHOCTH
ANEKTPUYECKOTO OIS

4.1.6

4.1.7

4.1.8

PaGora cmi  ANEKTPOCTATUYECKOTO  ITOJIS.
Ilorenuuan. Pa3HocTh NOTEHIIHMATIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKKU B IMOCTOAHHOM
IEKTPUUECKOM  moJie.  JlMdnmekTpuueckas
MIPOHUIIAEMOCTh

DNEeKTPOEMKOCTb. Konnencarop.

9HCKTp0éMKOCTB INIOCKOI'0  KOHACHCATOPA.
9Hepr1/1;1 3apPsSKCHHOI'O KOHACHCATOPa

4.1.9

4.1.10

TexHudyeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
JNEKTPOMETP, DJIEKTPOCTATUYECKAsT 3aluUTa,
3a3eMJICHHE BJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN TPUHTED

[IpakTnueckue paboTHI. N3mepenune
JIEKTPOEMKOCTH KOHAECHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

4.2.2
4.2.3

4.2.4

CPEJAX
VYcaoBus CYIIECTBOBAHUSA IIOCTOSIHHOTO
3JEKTPUYECKOTO TOKa. McTounuku Toka. Cuna
ToKa. [TocTOSSHHEIN TOK
Hanpsoxenue. 3akon OMa 1151 ygacTka Henu
DNEKTPUUYECKOE CONPOTUBIICHHUE. Y IEIBHOE
CONPOTHUBIICHHE BEUIECTBA
IlocnenmoBarensHOE, MapajyieabHoe,
CMEILIAHHOE COEIMHEHNE NMPOBOIHUKOB

4.2.5
4.2.6

4.2.7

PaGora snexTpuyeckoro Toka. 3akoH J[xoyis
— Jlenua

MOIIHOCTD 3JIEKTPUUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — IJC) u
BHYTpPEHHEE COIPOTUBIICHUE UCTOYHHUKA TOKA.
3akon Oma g 1odHOW — (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe 3amMbpIkanue

4.2.8

DneKTpoHHas MIPOBOJAMMOCTH TBEPBIX
METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METaJJIOB oT TEeMIIEPaTyphI.




CBepXIpoBOANMOCTh

4.2.9

4.2.10

4211

4.2.12

DJIeKTpuyYeckuii TOK B BakyyMme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

[onynpoBonnuku. CoOCTBEeHHAs! M IPUMECHAs
IIPOBOAMMOCTB IOJIYIPOBOAHUKOB. CBOMCTBA
p-n nepexoxa. IloxynpoBoJHUKOBBIE TPUOOPHI

DONEeKTPUYECKU  TOK B DJIEKTPOJIUTAX.
DJIEeKTpOTUTHYECKAS T CCOIIHAITHSI.
DIEeKTPOIHN3

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENBbHBIE M HECaMOCTOSTEILHBIN
paspsan. PaznuynHble THUIBI CaMOCTOSITEIILHOTO
pazpsana. Monnus. [1nazma

4.2.13

4.2.14

TexHuueckue YCTPOMCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
CONIPOTHUBIICHN, BaKyyMHBII MO/,
TEPMHUCTOPHI U (boTope3nucTopsl,
HOJIYTIPOBOJHUKOBBIN TMO/J1, rajbBaHUKA

[IpakTnueckue paboTHI. N3yuenue
CMEILIAaHHOTO COeIMHEHUS PE3UCTOPOB.
W3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmroneHnue
IEKTPOIH3a

11 KUIIACC

Kon
paziena
4

4.3

Koanposepsiemoro
3J1eMeHTAa

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

SJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS UHAYKIOWA

43.1

IlocTosnnble Maruuthel. B3aunmonelcTtsue
MOCTOSIHHBIX MarHuTOB

4.3.2

4.3.3

MaruauTtHoe mone. Bektop MarHuTHOM
nHAyKuu.  [IpuHIun — cynepro3uuuu.
Jluann MarnutHOM wWHAYKIMU. KaprnHa
JUHUM  MArHUTHOM  MHAYKIUU  TOJSA
MOCTOSIHHBIX MAarHUTOB

MarnuTHoe T0JIE TPOBOJHHKA C TOKOM.
Kaptuna nuHuid monst AJIMHHOTO MPSIMOTO
MMPOBOJIHMKA ¥ 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJHMKA, KaTyIIKHM C TOKOM. OmbIT
Opcrena. BzaumoelicTBue NpOBOIHUKOB C
TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE

4.3.5

Cuna JlopeHua, e€ MOAyJIb U HalpaBJCHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUIbl B




OJTHOPOJHOM MarHuTHOM 1one. PabGota
cuibl JIopeHna

4.3.6 SIBIeHME ANMEKTPOMArHUTHOW UHYKIIHH

437 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

438 O/1C nnayKuuy. 3aKOH IEKTPOMarHuTHOM
unaykiuu dapanes
BuxpeBoe anextpuueckoe moge. IC

439 WHIYKIAA B TPOBOJHUKE, IBUKYIIEMCS
MOCTYNaTeNbHO B OJJHOPOJHOM MarHUTHOM
rnosie

4.3.10 [IpaBuiio Jlenma

4311 NunykTuBHOCTE. SIBIEHME CAaMOUHIYKIIHH.
O/1C camouHIyKIIMU

4312 DHepruss MarHUTHOTO TIOJSI KaTyIIKA C
TOKOM

4.3.13 DNEKTPOMArHUTHOE I0JIe
TexHuyeckue  YCTPOWCTBA:  MOCTOSHHBIC

43.14 MAarHUTHI, AIIEKTPOMATHUTEI,
AIIEKTPOJIBUTATEIb, YCKOPUTEIH
AJIEMEHTAPHBIX YACTHII, MHIYKIIHOHHAS I1eYb
IIpakTuueckue paboTHI. N3yuenue
MarHUTHOTO TIOJII KAaTYIIKH C TOKOM.

4.3.15 UccnenoBanue AeHCTBUS  MOCTOSIHHOIO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue
SIBJICHHSI SJIEKTPOMArHUTHON MHYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

Konebarenpnasgs  cucteMa. CBoOOOHEIE
konebanus. [apMoHuueckue KoyieOaHuUs.
[lepuion, uactora, ammumtyna u (asa
KoeOaHuii

[IpyxxuHHBIH MasTHUK. MartemaTu4ecKui
MasiTHUK

513

YpaBHeHHE TapMOHHUYECKUX KOJIeOaHUM.
Kunemarnueckoe " OUHAMHYECKOE
OIMCAaHUE KOJIEOATENHLHOTO ABUKEHUS

5.1.4

5.15

[IpeBpamenue SHEPTHUH pu
TapMOHUYECKUX KOJICOAHMSX. CBs3b
aMIUTUTYIBI KoJIeOaHui UCXOJHOU
BEITMYMHBI C aMIUTUTyJaMU KoyeOaHuil e
CKOpPOCTH U YCKOPEHUS

Konebatenpupiii  koHTYp.  CBOOOMHBIC
OJICKTPOMArHUTHBIC KOHe6aHI/ISI B
UJeaIbHOM  KOJe0aTeIbHOM  KOHTYpe.
Amnanmorus MCKOY MEXaHNYCCKUMU n
AIEKTPOMArHUTHBIMH KoJ1Ie0aHUSIMHU.
®opmyna Tomcona




5.1.6

5.1.7

3aKOH COXpaHEHHsl SHEPTHH B UICaJIHHOM
Kosie0aTeIbHOM KOHTYpE

BrinyxeHHbIE MEXaHUUYECKHE KOJICOAHUS.
Pe3onanc. Pe3onancHas KpHBasl.
Brinyxaenusie AJIEKTPOMArHUTHBIC
KOJIEOAHHSL.

5.18

5.1.9

5.1.10

Ilepemennbii  TOK.  CuHycCOMAAIbHBIN
IIEPEMEHHBIN TOK.

MomnocTb [IEPEMEHHOTO TOKa.
AMIUIMTYIHO€ U JICMCTBYIOIIEE 3HAUYCHHUE
CHUJIBI TOKA W HAIPSKEHUS

Tpancpopmarop. IIponsBosacTso, nepenaua
U NOTpeOJIeHUE 3JIEKTPUYECKOH HSHEpPrUH.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE
3IEKTPUUYECKOMN SHEPIUH. Kynesrypa
UCIIOJIb30BaHUS AJEKTPO3HEPTUH B
IIOBCEAHEBHOM KU3HU

5.1.11

5.1.12

Texuunueckue ycTpoicTBa: ceiicmorpad,
ANIEKTPUIECKHUI 3BOHOK, JMHUH
IeKTponepenay

IIpaktuyeckue pabotel. MccaenoBanue
3aBHCUMOCTH MEpUOJia MaJbIX KojeOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChl
rpy3a. MccnenoBanue nepeMEeHHOTO TOKa B
LEeny W3 TOCJIENOBaTEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa

5.2

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.21

5.2.2

Mexanunueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuoa. CkopocTh
pacupoCTpaHEHUsT U JJIMHA  BOJIHBI.
[Tonepeunsie U IPOIOJIBHBIE BOJHBI
HNurepdepennus u mudpakims
MEXaHUYECKHUX BOJH

523

3Byk. CkopocTh 3ByKa. [’ pOMKOCTH 3ByKa.
Bricota Tona. Tem0p 3ByKa

524

525

3HeKTp0MaPHHTHBIe BOJIHBI. YcaoBus
HU3JTy4CHUA OJICKTPOMAarauTHBIX BOJIH.
Bzaumnuas OpHUCHTald BECKTOPOB E, Buvo
B 3J'ICKTpOMaFHI/ITHOI71 BOJIHEC B BAKyyM€

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:
OTpakeHHE, NPEIOMIICHUE, MOJSApU3aLIMs,
mudpakius, uHTephepeHuus. CKOpOCTh
AJEKTPOMAarHUTHBIX BOJIH

5.2.6

[xana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE >IEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHbI pagruocCBiA3 U TCICBUIACHUS.




5.3

5.2.8

5.3.1

Pagnomokanus. DJIEKTPOMarHuTHOE
3arpsi3HEHUE OKPYKAIOILIEH CpeIbl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBHI, YIBTPa3ByKOBast
JUAarHOCTHKa B TEXHUKE M MEIHLMHE,
pamap,  pagUONpPUEMHHUK,  TEJEBU30D,
aHtenHa, tenedon, CBU-neup

OIITHUKA

[IpsAMosMHEHOE pacIpOCTpaHEHUE CBETa
B OJIHOpOJIHOM cpene. JIyd cBera

5.3.2

OtpaxxeHne cBeTa. 3aKOHBI OTPAXKEHUS
ceta. IlocTtpoenne M300pakeHnii B IJIOCKOM
3epKase

5.3.3

5.34

5.35

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOGCOTIOTHBIN IoKa3areiib
MIPETOMIICHUS

[Tormoe BHYTPEHHEE OTpaKECHUE.
[IpenenbHBINA Yroa MOJTHOTO BHYTPEHHETO
OTPaKEHUS

Hucnepcust  cBera. CIOXHBIM  cOCTaB
Oenoro ceera. Llser

5.3.6

Cobuparoniue ¥ paccerBaOIIe JUH3BI.
Tonkas nuH3a. DOKyCHOE paccTOsHUE U
ONITHYECKass  CHjJa  TOHKOM  JIMH3EL
[TocTpoenue n300pakeHn B COOMPAIOIINX
u paccenBaomux JauH3ax. Dopmyna
TOHKOM JHH3BL. YBEIWYEHHE, JIaBacMoe
JIMH30H

5.3.7

5.3.8

Hpe;[enbl NPpUMCHUMOCTH FeOMeTqueCKOﬁ
OIITUKH

WNurtepdepentiuss cBera.  KorepeHTHbIe
HCTOYHHUKHU. YcmoBus HaOII0ICHUS
MaKCHUMYMOB 51 MHUHUMYMOB B
WHTEP(PEPEHITMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus  cBeta.  Judpakunonnas
peméTka. YcmoBue HaOIIOEHUS TIABHBIX
MaKCUMYMOB npu naJieHuH
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10

Honﬁpmaum{ CBCTa

5.3.11

TexHnuyeckue ycTpoWcTBa: OYKH, JIyIa,
¢doToanmapar, NPOEKIMOHHBIN ammapar,
MHUKPOCKOTI, TEJECKOII, BOJIOKOHHAsI
OITHKA, T pakuoOHHAS peméTka,
MOJIIPOU T

5.3.12

[IpakTrueckue paboTHI. N3mepenue




nokasareisi npenomienus. MccrnenoBanue
CBOMCTB  M300pakeHM B  JIMH3AX.
Habmonenue aucnepcuu ceera

7.1

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panunbl TPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. [TocTynatel TEOPUH
OTHOCHUTEJIBHOCTH: WHBApUAHTHOCTh
MOJYJsl CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTEILHOCTD OJIHOBPEMEHHOCTH.
3amemsieHHe BpPEMEHM M COKpalleHue
JUINHBI

6.3

DHeprus U UMNyJiIbC CBOOOIHOM YaCTHIIbI

6.4

7.11

7.1.2

7.1.3

CBsi3p Macchl C 3HEpPrUeld M UMIYJIbCOM
CBOOOJHOM YaCTHUIBL. DHEPrus IOKOS
CBOOOIHOM YaCTULIBI

KBAHTOBAA ®U3MKA
3JIEMEHTbI KBAHTOBOM OITTUKU

®otonHbl. Popmyna [lnanka cBs3u 3HEPTUU
¢boToHA C ero 4YactoToil. ODHeprus H
uMIyibe GOoToHA

OTtkpeiTHE U uccienoBanune Gorodrpdexra.
Oneiter AT CromeroBa. 3aKOHEBI
dboTorddexra
YpaBHeHue OHHIITENHA s
dboTorddexra. «Kpacnas TPaHHIIA»
boroaddexra

7.1.4

Jasnenue ceera. OnbiTel [1.H. JIebeneBa

7.15

XHUMHUYECKOE IEHICTBUE CBETA

7.1.6

TexHuyeckue ycTpoiicTBa: (OTOIIEMEHT,
dboTonaryuk, COJIHEYHAs Oarapes,
CBETOIUO/I

7.2

CTPOEHUME ATOMA

7.2.1

Monens atroma Tomcona. OnbITEI
Pezepdopaa mo uccnenoBaHuio CTPOCHUS
aroMma. [ImanerapHas Mmozens aroma

7.2.2

7.2.3

[Toctynatet bopa. H3znyuenue u
noryiomeHue (GOTOHOB TMpH  Mepexoje
aToMa C OJHOTO YPOBHS DJHEPrUHM Ha
npyroi. Bunsl criektpoB. CriekTp ypoBHEM
SHEPIHH aTOMa BOJOpPOAA

BomnHoBEIe cBo¥icTBa dacThll. BoOJHEI e
bponns. KopnyckynsipHo-BOIHOBOM
nyanu3Mm.  Jludpakmus dIIEKTPOHOB Ha
KpUcTaJax
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CHooHTaHHOE U BBIHY>KACHHOC H3JTYYCHHUC.
YcTpoicTBO M MPUHITUTT PaOOTHI J1azepa




7.3

TexHuueckue yCTpOMCTBA: CHEKTPATbHBIN

7.2.5 aHaJIU3 (CIIEKTPOCKOII), JIa3ep, KBAHTOBBIM
KOMIIBIOTEP
726 HpaK}“I/I‘IeCKI/Ie pabotel.  HaOmronenue
JMHENYATOro CreKkTpa
ATOMHOE A1PO
731 Meroasl HaOMOAECHUS UM  PErUCTPALUU

OJIEMCHTAPHBIX YaCTHUI]

OTKpbITHE  PAaTUOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHuio cocTaBa
7.3.2 paaroakTUBHOTO m3nydeHus. CBoiicTBa
anb(da-, OeTa-, raMma-u3TydeHus. BrusHue
PaIMOAKTHBHOCTH Ha JKUBBIC OPTaHU3MbI

OTkpplTUE  TPOTOHAa U HEUTpOHAa.
Hyxnonnas mopnens siapa ['eitsenOepra —
WBanenko. 3apsan siipa. MaccoBoe 4ucio
siapa. M30Tormbl

7.3.3

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnas. lNamma-
W3IIy4YeHHE. 3aKOH  paJuOAKTUBHOIO
pacnana

7.3.4

OHeprus CBS3M HYKIOHOB B  sIpe.

7.3.5
Snepuble cunbl. Jlepekt Macchl sipa

Snepuble peakuuu. JleleHHE U CUHTE3
Anep

SnepHsiii peaKTop. TepmosinepHbIit
cuHre3. [IpoGneMbl M HEpCHEKTUBHI
SIIEPHOM  DHEPreTUKU.  DKOJIOTMYEcKHe
aCIEKThI SAEPHOU DHEPTETUKHU

7.3.6

7.3.7

OnemeHTapHble  4acTUlbl.  OTKphITHE
7.3.8 MIO3UTPOHA. DyHIaMEHTAIIBHBIE
B3aUMOJCHCTBUSA

TexHuueckne  yCTpOMCTBA:  JIO3UMETP,
7.3.9 Kamepa BunbcoHa, dAIepHBIi peakTop,
aToMHas 6omba

[Mpaktnueckne pabotel. McciienoBanue
7.3.10 TPEKOB YaCTHIL (o TOTOBBLIM
¢dotorpadusim)
SJIEMEHTBI ACTPO®U3NKU
Bun 3Bémnoro nHeba. CosBe3musi, sipKue

8.1 N
3BC3bl, IIJIAHCTHI, UX BUIUMOC JBUKCHUC

Conneunas cucrema. Ilmanersl 3eMHOI
rpynnbl.  [ImaHeTHI-TUTAaHTBI W UX

8.2 CIyTHUKH, KapJIMKOBbIE IIaHEThl. Mainble
Tena COJTHEYHOM CHCTEMBI

Comane, ¢ortochepa u  armocdepa.
CoJsiHeUHasi akTUBHOCTD

8.3




8.4

Hcrounuk sHeprun CoJiHIIa U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTEPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3alMOCBSI3b. Jmarpamma
«CTIEKTPATBHBIA  KJIacC — CBETUMOCTHY.
3Bé3mpl  IVIABHOH  ITOCJIENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS
3BE€3]1 INIABHOM MOCIEA0BATEIEHOCTH

8.6

8.7

Bnyrpennee ctpoenue 3B€31. CoBpeMEHHbBIE
MPEJCTaBICHUsI O  TMPOUCXOKICHUU U
sBomonu CoJHLAa U 3BE31. DJTambl JKU3HU
3BE3]

Mneunsiii  Ilyre — Hama I'anakrtuka.
ChnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3N, Ta3a W IBUIA.
[lonoxxenne wu pgBuwxkenne ConHuoa B
lanaktuke. Ilnockas u  chepuueckas
noacucremsl ['anakTuku

8.8

Tumnel ramaktuk. PamuoranakTuku U
KBazapbl. UEpHBIE ABIPHI B Spax TAIaKTUK

8.9

Bcenennas.  Pacmupenue  BceesneHHOM.
3akoH XaO6ma. Pasz0Oeranue rajakTuk.
Bospact u pamuyc BcenmeHHoil, Teopus
bonpmoro B3peBa. Mogens  «ropsuen
Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmtabHast ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménnsie mpobieMsl
aCTPOHOMHUU



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

®dwusuka, 10 knace/ Knaccuueckuit kype/ Mskumes .., Byxosues b.b.,

Corckuit H.H. mon penmakmueit I[lapdentoeBoii H.A., [Jomymeno MuHuCTEpCTBOM
npocsemenus: Poccuiickoit ®enepaurn. Mocksa «IIpocsemnienue» 2025

®usuka, 11 xmacc/ Knaccuuecknii kype/ Mskumes I'.51., Byxosues b.b., Hapyrun
B.M.. non penakuueii [TapdhentreBoit H.A., [lomymeno MUHUCTEPCTBOM TIPOCBEIICHHUS
Poccuiickoit ®enepanuu. Mocksa «lIpocsemenne» 2025

3anaunuk no ¢pusuke 10-11 kmace / PeimkeBuy A.I1.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

O®usuka, 10 knace/ Knaccuueckuit kype/ Msikumes ['.51., Byxosues b.b., Corckuit H.H.
non penaknueit IlappentereBori H.A., JomymieHo MHHHCTEPCTBOM MPOCBELICHUS
Poccuiickoit @enepanuu. Mocksa «IIpocsemenue» 2025

Ouzuka, 11 xmace/ Knaccuueckuit kype/ Mskumes [.5., byxosues b.b., Yapyrun
B.M.. nox penakmueii [TapdentpeBoit H.A., Jlonymero MUHHUCTEPCTBOM MPOCBEIICHHUS
Poccuiickoit ®denepanuu. Mocksa «[Ipocsemenue» 2025

3amaunuk no pusuke 10-11 xmacc / PeimkeBuya A.I1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Bupryansnsie naboparopusie padots: https://efizika.ru
Enunas xomrexius LIOP: http://school-collection.edu.ru/collection/ n-t.ru
bubnurorexa L{OK https://m.edsoo.ru/ff0d1162

JXKusas dusuka: odyuaromas nporpamma, http://www.int-edu.ru/soft/fiz.html

VYpoku husuku ¢ ucnoab3oBanreM MuTtepHera. http://www.phizinter.chat.ru/

®uzuka.ru. http://www.fizika.ru/

dusnka: Koirekuus onbIToB. http://experiment.edu.ru/

[IOC "Mos mikomna" https://myschool.edu.ru


https://efizika.ru/
https://m.edsoo.ru/ff0d1162
http://experiment.edu.ru/




