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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro 0OIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOXKEHUN M TPeOOBAHHMM K pe3ysbTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTebHOW Mporpammsbl, npeactaBieHHbIXx B OI'OC
COQO, a Takxke c yu€roMm QenepanbHOll paboueil MporpaMMbl BOCIHMTAHUS H
KOHLEMUMU TMpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3zoBaTENbHBIX
OpraHu3aLusax Poccuiickon denepauuu, peanu3yrLmnx OCHOBHBIE
oOpa3oBaTresbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMbl Mo (u3uMKe HampaBieHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAyYHOW KapTHUHBI MHpa obOyuaromuxcs 10-11 xmaccoB mpu
oOy4yeHun ux Qu3rke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-IEATEIILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBeTcTBYyeT TpeboBanusim ®PI'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM MU METANPEAMETHBIM pe3yJibTaTaM
oOydeHHUsi, a TaKKe YUYHUTHIBAET HEOOXOJIMMOCTh peaJu3alhh MEXIPEIMETHBIX
cBsI3ell (PU3UKKM C €CTEeCTBEHHO-HAyYHBIMH YYEOHBIMU TIpeamMeTamu. B Hel
OTIPEJIENISIFOTCS. OCHOBHBIEC LEIM M3y4eHHs] (U3MKU Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, MJIAHUPYEMbI€ Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKHU: JTUYHOCTHBHIE,
MeTamnpeIMeTHbIE, MpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3uKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3YJIbTaThl OCBOCHMS Kypca pu3uKu Ha 0a30BOM YpOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIbTATHI 10 I'0JIaM 00yUeHUs;

e cojepkaHue yueOHOro npenMera «Pu3nkay 1o rogam oOy4eHwus..

®du3rka Kak Hayka O HaubOoJjiee OOIIMX 3aKOHAaX MPHUPOIbI, BHICTyMHas B
KauecTBe y4eOHOTO MpeJIMEeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUM 00 okpyxkatomieMm mupe. LIKoabHBIN Kypc GU3NKN — cUCTEMOOOpa3yromuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (U3UUYECKUE 3aKOHbI
JeKaT B OCHOBE TIPOILIECCOB M SBJICHUM, HM3y4aeMbIX XUMHUEH, OHUOJOTHUEH,
dbuzmyeckorr reorpadueit u actpoHomueid. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW  ONpelensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTHH B cQepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIYYEHHsS] HOBBIX MATEPHAJIOB C 3aJlaHHBIMM CBOWCTBAMU U JIPYTHX.
N3yyenue QuU3MKM BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHHUE ECTECTBEHHO-
HAyYHOW KapTUHBI MuUpa oOydYaromuxcs, B (OopMHUpOBaHUE YMEHUU MPUMEHSTH
Hay4YHBIM METO]I IO3HAHUS TIPH BBIMOJHEHUHN UMHU YU€OHBIX HCCIICI0BaHUMN.

B ocHoBy kypca ¢u3Mku A YpOBHS cpefaHero oOmiero o0pa3oBaHMs
MOJIOKEH pAN WIEH, KOTOpPhlE MOXHO paccMaTpuBaTh KakK IPUHIMIBL €T0
ITOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBJSIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET KaK
BOIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOM (U3HKH.

Hoes cenepanuzayuu. B coOTBeTCTBUM C HeW Marepuan Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopuil. Beagymum B Kypce sBIseTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpeArnojaraeT HCIOIb30BaHUE
IYMaHUTApHOTO TOTEHIMANa (U3MYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢bu3ukn Cc pa3BuTHEM OOIIEcCTBa, a Takke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMUECKUMU MpoOIieMamu.

Hoess npuxknaonoti  nanpaenennocmu. Kypc ¢u3umku mpenrnosnaraet
3HAKOMCTBO C HIMPOKHM KPYTOM TEXHHUYECKHX U TEXHOJIOTMYECKUX MPHUIIOKEHHM
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJlep>KaHMs, TOCBAIIEHHBIX HKOJOTMYECKUM TMpobiieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C PAa3BUTHEM TEXHUKU M TEXHOJOTUU, a TaKkkKe OO0CYXKICHHS
po0JIeM palMOHAIBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€30MaCHOCTH.

Crep:KHEBBIMHM DJIEMEHTaMH Kypca (U3UKH HAa YPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJIAIOTCS Guznueckue Teopun (PopMuUpoBaHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, poiu GyHIAAMEHTAIBHBIX 3aKOHOB U
IOPUHIIMIIOB B COBPEMEHHBIX [MPEACTABICHUSX O NPHUPOJAE, TpaHUIax
NPUMEHUMOCTH TEOPUH, JJI1 OIUCAHUSA ECTECTBEHHO-HAYYHbIX SBIECHUH U
MIPOIIECCOR).

CHCTEeMHO-/IeSITeIbHOCTHBIN MOAX0J] B Kypce (U3MKU peanu3yeTcs Mpexe
BCEro 3a CUET OpraHu3aldd SKCHEPUMEHTANIbHOU AESTENIbHOCTU O0YyUYaroIIUXCs.
Jlnst  Ga3oBoro ypoBHs Kypca (U3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB M JIaDOpaTOPHBIX padoT,
KOTOpbIe B IporpamMme 1o (u3uke oObeIUHEHb B OOUIMI CHUCOK YYEHUYECKHUX
MpakTUYecKux paldoT. BeigenieHne B yka3aHHOM MepeyHe J1abopaTOpHBIX padorT,
NPOBOJUMBIX JUJII KOHTPOJS U  OLIEHKH, OCYIIECTBIAETCS y4aCTHUKaAMU
o0pa3oBaTeIbHOTO TIpOIEecCa HUCXOAS U3 OCOOCHHOCTEH IUIAaHUPOBAHUS H
ocHalleHuss kabunera ¢usuku. Ilpm »>TOM oOecreuuBaercs OBJIAJACHHE
OoOy4YaromMUMHUCS YMEHHUSIMH TPOBOAUTH KOCBEHHbBIE H3MEPEHUSs, HUCCIEIOBaHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH W TOCTAHOBKY OINBITOB IO IPOBEPKE
MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIENSETCSs PEHICHUI0 PacYETHBIX M KaueCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJlaHHOM (PU3UYECKON MOJIETIBIO, TIO3BOJISIONINE TPUMEHSITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jelia Kypca, TaKk M WHTCTPUPYS 3HAHUSA W3
pa3HbIX pasnenoB. [ KadeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHHS Ha
OOBSICHEHHE TPOTEKAaHUS (PU3UYCCKUX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PHU3MYECKOW MOIENW IS CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBUM ¢ TpeboBanuamu DI'OC COO k MaTepualbHO-
TEXHHMYECKOMY oOecredyeHno y4eOHOro Tmporecca 0a30BBI YypOBEHb Kypca
Gu3MKH Ha YpOBHE CpeIHETO 00IIero 00pa3oBaHUs TOJKEH U3YyUaThCsl B YCIOBUSIX
pEeIMETHOrO0 KaOWHeTa (U3MKH WIH B YCJIOBHSIX HHTETPHPOBAHHOTO KaOWHeTa
PEeIMETOB €CTeCTBEHHO-HAYYHOTO IMKiIa. B kabuHeTe (U3WKU JOKHO OBITH
HEeoOXouMoe JiabopaTopHoe OOOpYyIOBaHUE JJisi BBHITIOJIHEHUS YKa3aHHBIX B
nporpamme Mo Qu3uKe YUeHHYECKUX MPAKTUIECKUX paboOT M JAEMOHCTPAIMOHHOE
o0opy1oBaHUE.

JleMoHCTpalimoHHOe 000pymoBaHHe (HOPMHPYETCS B COOTBETCTBHH C
NPUHIMAIIOM MHHHMAJIbHOW JIOCTATOYHOCTH H  O0ECIeYMBaeT IOCTaHOBKY
MEPEYUCIICHHBIX B TIporpamMMme M0 (M3HKE KITIOYEBBIX JIEMOHCTPAIMA st
UCCIICIOBAHHUST ~ M3yYaeMbIX SBJICHUA H  TPOIECCOB, OMIUPUUYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYCCKHUX MPUMCHCHUH.

JlabopaTtopHoe oOOpymOBaHWE [UISI YYEHUYECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHJIE TEMaTHYECKHX KOMILJICKTOB M OOECIEYHMBAETCS B pacuéTe
OJHOTO KOMIUIEKTa Ha JBYX oOOydarmuxcs. TeMaTndeckue KOMILIEKTHI
nabopaTopHOTro 00OpYAOBaHUS MOJKHBI OBITHh TIOCTPOSHBI HAa KOMIUIEKCHOM
WCTIOJIb30BAaHUHM AHAJIOTOBBIX W IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
MU3MEPHUTEIHHBIX CHCTEM B BHJIE IIUPPOBHIX 1a00paTOpuid.

OCHOBHBIMH LIETSIMU H3YyYCHUs (PU3UKH B 00IIeM 00pa30BaHUU SIBISIFOTCS:

e (opMupoBaHHEe HWHTEpeca MU CTPEMJICHHS OOYYaIOIUXCS K HAyYHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEIUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE IMPEJICTABICHUI O HAYYHOM METO]IC MIO3HAHUS B (POPMUPOBAHHE
HCCIIEJIOBATEITLCKOTO OTHOIIECHUS K OKPYKAIOIINM SIBIICHUSIM;

e (opMHupOBaHHE HAay4YHOTO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Yy4CHUs
OCHOB CTPOCHHS MaTepHH U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHEe YMEHUW OOBACHATH SBICHHUS C HCIIOJB30BAHUEM
bu3nYeCKUX 3HAHUI U HAyYHBIX JI0KA3aTEIbCTB;

e (opMupOBaHHE MPEICTaBICHUA O PO (DU3HKHU ISl Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHH.

JlocTkeHne 3THX Ieseld o0ecreunBaeTcs pEelIeHHeM CIEIyIOIMUX 3a7ad B

nporecce U3y4eHus Kypca GU3NKH Ha YpPOBHE CpeAHEro o01ero oopa3oBaHus:



e TmpuOOpeTeHue CHUCTEMBI 3HAHUM 00 o01ux bu3nYeCcKuX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJItOYas MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OJJIEKTPOJMHAMHKY, KBAaHTOBYIO (HU3UKY W
AJIIEMEHTBI aCTPOPU3UKH;

e (QopmupoBaHue yMEHUN TOPUMEHSITh TEOPETUUYECKUE 3HAHUS IS
OoOBsICHEHHUS (DHU3UYECKUX SIBJACHUH B TPUPOAEC W JJIA TPUHATHSA
MPAKTUYECKUX PEIICHUHN B MOBCETHEBHOMN KU3HU;

e OCBOGHHE CIOCOOOB peUICHUs PA3IUYHBIX 3a7ad C SBHO 3aJaHHOU
¢bu3nyeckoil MOAENbl0, 3a/ay, MOAPA3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3faHue PU3NUEeCKOl MOJIeINIH, aJIEKBAaTHON yCIIOBUSAM 3a/1a4H;

e TOHMMaHWE (U3NUYECKUX OCHOB U TIPUHIIUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSIHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHHE METOAAMH CAMOCTOSITEIHHOTO IJIAHUPOBAHUS WU IPOBEIACHUS
(buU3HYEeCKUX SKCIIEPUMEHTOB, aHajln3a W HHTepIpeTanuud UHPOpMaINH,
OTIpEJIEJICHHs] TOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yJIbTaTa;

e CO3JIaHUE YCIIOBUMW IIJISl Pa3BUTHUS YMEHUN MPOEKTHO-MCCIIETOBATEIbCKOM,
TBOPUYECKOU EATETbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypoBEHb) Ha YPOBHE CPEJHErO OOIIETOo
oOpazoBanus otBoauTcst 136 yacos: B 10 kiacce — 68 vacoB (2 yaca B HEZIEI0), B
11 ximacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemsplii B mporpamme 1o (u3MKe TMepedeHb JIabopaTOPHBIX H
MPAKTUYECKUX paboT sBIAETCS PEKOMEHJOBAaHHBIM, VYMTENb JellaeT BbIOOD
MPOBEICHUs JIabOpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIMBHAYaTbHBIX
O0COOCHHOCTEH 00yUYarOIIUXCS.



COIEPKAHUE OBYUYEHUA
10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka o npupoje. HaydHplie METOIBI MO3HAHMS OKPYKAOIIETO
Mupa. Ponb »dKcrepuMeHTa M TEOpUM B MPOLECCE TIO3HAHUA IPUPOJBI.
DKCNepUMEHT B (PU3HUKE.

MopnenupoBanue (U3HMYECKUX SIBICHUNA W TpoueccoB. HayuHble rumoresbl.
duznyeckue 3aKOHbl U TEOpPUH. ['paHHIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHUKII COOTBETCTBUA.

Ponb u mecTto Qu3zuku B GOPMUPOBAHUU COBPEMEHHOIN HAy4YHON KapTHUHBI
MHpa, B IPAKTUYECKON NEATEIIBHOCTH JIFOIEH.

Jlemoncmpayuu ¢ ucnonvzoeanuem ooopyoosanusn Touka Pocma

AnanoroBeile U UU(POBbIE M3MEPUTENIbHbIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznes 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuyeckoe aBrkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABUKCHUA.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, cKOpoCThb (CpedHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTEePUAIbHOM TOUYKH, MX MPOCKIMU Ha OCH CHCTEMBI KOOpAMHAT.
CnoxxeHue nepeMeeHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsSIMOJUHEWHOe IBrkeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, MYyTH U MEPEMEIICHUs
MaTepuaIbHOW TOYKU OT BPEMEHHU.

CBobonHOe nazieHue. Y CKOpeHue cBOOOIHOTO MaICHUsI.

KpuBonuueitHoe  aBukeHue. [IBMKe€HME  MaTepHaJbHOM  TOYKM 1O
OKPYHOCTHU C TTOCTOSHHOM MO MOAYJII0 CKOPOCThIO. YTJI0Bas CKOPOCTh, JTUHEWHAs
ckopoctk. [leproa u yacrora oOpamienus. LleHTpocTpeMHuTeNnbHOE YCKOPEHUE.

TexHuueckue yCTpOWCTBA W MPAKTUUECKOE MPUMEHEHHUE: CHUIOMETP,
JBH)KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MTEpeaauH.

Jemoncmpayuu ¢ ucnonvzoeanuem ooopyoosanusn Touxka Pocma

Mojenb cucTEMbl OTCUETA, WILIIOCTPALMS KHUHEMATUYECKUX XapaKTEPUCTHUK
JBHOKEHUS.

[IpeobpazoBaHue NBUKEHUM C UCIIOIBL30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3pe’KEHHOM MPOCTPAHCTBE.

HaGmonenue paBvkeHHs] Tea, OPOLIEHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHus: CBOOOIHOTO MaieHHUs.

HamnpagiieHre CKOPOCTH IIPH IBUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopmuvie pabomvl € UCHONb3IOGAHUEM
ooopyooeanusa Touxa Pocma

N3yueHre HEpaBHOMEPHOIO JBUKEHHUS C LEIbIO ONPEAECIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOWIEHUS MEXAY IYTSAMH, MPONACHHBIMU TEJIOM 3a
MIOCJIEA0BATENbHBIE PAaBHBIE IPOMEXYTKA BpPEMEHM IIPU PAaBHOYCKOPEHHOM
JIBUKEHUH C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOU KHIKOCTH.

N3yuyenue ABM>KEeHHs Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpyHoun  orHocutrenbHOCTM  ['aymmies.  Ilepsbii  3akoH  HproToHa.
NuepunanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOM Touku. TpeTuil 3akoH HproToHA 111 MaTepranbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsokectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, ckoiabxkeHus, kauenust). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOIBKEHHs U cujia TpeHus nokos. Koaddumment tpenus.
Cuita conpoTUBIIEHUS NIPU JIBUKEHUU TENA B KUIAKOCTU WU Ta3e.

[TocTynarenapHOE U BpalaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOIO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. Ilneqo cubl. Ycnosus
paBHOBECHS TBEPAOIO TEA.

TexHu4ueckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: MOJAIINUITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu ¢ ucnonvzoeanuem ooopyoosanusn Touxka Pocma

SIBneHne NHEPLINH.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HproToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOopMaIli.

HesecomocTts. Bec Tena npu yCKOpEeHHOM TMOIBEME U TTAJICHUM.

CpaBHEHUE CUJI TPEHUS MTOKOS, KAYEHUS U CKOJIbKCHUS.

YcnoBust paBHOBECHs TBEPAOTO TeNa. BHibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmnsie pabomvl ¢ UCHONb30GAHUEM
ooopyooeanusa Touxa Pocma



N3yuenue aBmxeHus Opycka o HaKJIOHHOMU MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYXUHE U
pE3UHOBOM o0paslie, OT uX JAehopMaliiu.

HccnenoBanue yciaoBHil paBHOBECHs TBEPAOrO Teja, HMMEIOUIETO OCh
BpalllCHHUS.

Tema 3. 3aKkonbl coXpaneHusn 6 MexaHuke

NMnynbe MarepuaibHOW TOYKM (Teia), CHUCTEMbl MaTE€pUANIbHBIX TOYEK.
Umnynbe cuiabl M1 U3MEHEHHE UMITyJIbca Teja. 3aKOH COXPAHEHHsS HUMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuaibHOW Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUH.

[loTennuanbHas HHEPTUS. [ToTenunanbHas SHEPTHs yOpyro
nebopMupoBaHHON  mpykuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3HU
MTOBEPXHOCTH 3€MJIH.

[loTeHnuanbHble M HEMOTEHUUaNbHble  Ccuibl.  CBs3p  paboTHI
HEMOTEHIMAJIbHBIX CHUJI C HW3MEHEHUEM MEXaHUYEeCKOM HHEpPruu CUCTEMBbI Tell.
3aKO0H COXpAaHEHHS] MEXaHUUECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
MIPY>KUHHBIN MUCTOJIET, IBUKECHUE PaKeET.

Jlemoncmpayuu ¢ ucnonvzoeanuem ooopyoosanusn Touxka Pocma

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexoa MOTEHLIUATBLHON SHEPTUN B KHHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, nabopamopmusie pabomvl ¢ UCHONb3OGAHUEM
ooopyooeanusa Touxa Pocma

N3yuyenue abCONIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsSTHUKOB.

HccnenoBanue cBS3u pabOThl CUIIBI ¢ U3MEHEHHEM MEXaHWYECKOW 3HEpPIruu
TeJa Ha MPUMeEpE PACTSHKEHHSI PE3MHOBOIO JKIYTa.

Paznexn 3. Mogekyasipuasi pusuka 1 TEpMOAHMHAMMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKO Meopuu
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW T€OPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nmxenue. Huddysusa. Xapaktep IBHKCHUS U
B3aUMOJICCTBUS YaCTUI] BellecTBa. MoJAenu CTpPOEHUsS Ta30B, XUJIKOCTEU W
TBEPABIX TEN U OOBSCHEHHUE CBOWMCTB BEIIECTBA Ha OCHOBE ATUX MoJieneil. Macca u
pa3mepsl Mosiekya. KonndecTBo BemectBa. [locTosiHHas ABoraapo.



TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmepartyp
Llenbcus.

Mopgens  upeanmpHoro raza. (OCHOBHOE  yYpaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUHM HACAIbHOrO rasza. AOCONIIOTHas TeMIiiepaTypa Kak Mepa
CpeIHEN KWHETHMYECKOM SHEpPruu TEIUIOBOrO JIBM)KEHMs dactul] rasza. Illkana
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHne MenzaeneeBa—Kianeiipona.
3akoH /lanpToHa. M3omponeccsl B UACAIBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mnpeacTaBiIeHUE H3OMPOIECCOB: HU30TEpPMa, H30X0pa,
n3o0bapa.

TexHudyeckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu ¢ ucnonvzoeanuem ooopyoosanusn Touxka Pocma

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COETUHEHUM.

OnpiThl 0 TUMPY3UHN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO JABUKEHUS.

Mogaens onbiTa HITepHa.

OnbITHL, JOKa3bIBAIOIIINE CYyILIECTBOBAaHHE MEKMOJIEKYJIISIPHOTO
B3aUMO/JICCTBUS.

Mogenb, HIUTFOCTPUPYIOLIAst TPUPOLY AABIEHUA ra3a Ha CTEHKHU COCY/Ia.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACANBHOTO Tasa,
M30IIPOLECCHI.

Yyenuueckuii sxcnepumenm, nabopamopmusie pabomvl € UCHONb3OGAHUEM
ooopyoosanusa Touxa Pocma

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXKAY MapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamMuKu

TepmonnHamuyeckass cucteMa. BHYTpeHHSE SHEprusi TEPMOJMHAMUYECKOU
CUCTEMBI U c1iocoObl €€ n3MeHeHusi. KonnuecTBo TemnoTsl u padbora. BuyTpenHuss
SHEpPrus  OJAHOATOMHOIO  HWJAECAIbHOTO  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3JyUYEHHUE. Y I€NbHASI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmnoTel Npy TEIIONEpEaaye.

[lonstue 00 anumabGatHoMm mpouecce. llepBhiii 3aKOH TEPMOJMHAMMKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoueccam. ['paduueckas
MHTEpHpeTanus padboThl rasa.

BTtopoii 3akoH TepmouHamuku. HeoOpaTuMocTh MpoIiecCOB B IPUPO/IC.



TermoBble  MamuHbl.  [IpuHOMOBI  JEWCTBUA ~ TEIUIOBBIX  MAIIMH.
[IpeobpazoBanusi ’HepruM B TEIJIOBBIX MamuHax. KosddummeHt mnose3Horo
nevictBus TerioBodM Mamuubl. [{ukn KapHo u ero xosdduiueHT mosie3HOTO
JEHUCTBHS. DKOJIOTHYECKHUE MPOOIEMBbI TEIIIOIHEPTEeTHKHY.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: JBUTATEIb
BHYTPEHHET'0 CrOpaHusi, OBITOBOW XOJIOIUIBHUK, KOHIUIIMOHED.

Jemoncmpayuu ¢ ucnonvzoeanuem ooopyoosanusn Touxka Pocma

N3meneHue BHYTpeHHEW JHEPruM Teja IMPU COBEPIICHUH DPAOOTHI: BBUIET
npoOKKU M3 OYTBUIKK TOJ JCHCTBHEM CXATOro BO3Jyxa, HarpeBaHue s(dupa B
JaTyHHOU TpyOKe MyTEéM TpeHHs (BUIECOAEMOHCTpAIIHS).

N3meneHnue BHyTpeHHEN dHEPTHH (TEMIIEpaTyphl) TeIa P TeIIonepeaaye.

OnpIT 10 aauabaTHOMY pacIIUPEHUI0 BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, IBUTATENsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomvl € UCHONb3OGAHUEM
ooopyoosanusa Touxa Pocma

N3mepeHnue yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamniwie cocmoanusn eeujecmea. Pazosvie nepexoovt

[TapooOpazoBanue u kKoHaeHcanus. Vcrapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3ayxa. HackleHHbIM map. YaenpHas TemioTa
napooOpaszoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHHUS.

Teépnoe teno. Kpucramnmueckue u amopdHbie Tena. AHU3OTPOIUS CBONCTB
kpuctamioB. Kuakue kpuctauibl. CoBpeMeHHbIE MaTepuanbl. [lnaBrnenue wu
KpUCTaIn3aius. Y aenbHas Tersiora miasieHus. Cyonumarus.

VYpaBHeHUE TEMIOBOro OanaHca.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE TNPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJOTUU MOJYYEHUS] COBPEMEHHBIX MAaTE€pUANIOB, B
TOM YHCJIE HAHOMATEPHUAI0B, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu ¢ ucnonvzoeanuem ooopyoosanusn Touxka Pocma

CBolicTBa HaCHIILIEHHBIX apOB.

Kunenne npu noHM>KEHHOM J1aBJICHUM.

CriocoObl U3MEPEHUS BIAXKHOCTH.

HaGmonenne HarpeBaHus U MJIaBJICHUS KPUCTAIUTMYECKOTO BEILIECTBA.

JleMOHCTpanus KpuCTAJLIOB.

Yyenuueckuii sxcnepumenm, nabopamopmusie pabomvl ¢ UCHONbIOGAHUEM
ooopyoosanusa Touxa Pocma

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoguHAMHKA



Tema 1. dnekmpocmamuka

OnekTpu3auust Ted. OJEKTpUYecKHil 3apsia. JlBa BuAa dIEKTPUYECKHUX
3apanoB. [IpOBOJHMKM, AMAIEKTPUKU W MOJYNPOBOJHUKHU. 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TouedHblil aneKTpUYecKuil 3apsi.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuuyeckoro mnonis. IIpuHinun
CYNEPHO3ULUN INEKTPUUECKUX Tosei. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

PaGora cun  anexrpocrarnueckoro  mois.  [lotenmman.  PasnocTh
noTeHuranoB. [IpOBOOHUMKM UM AUDIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
Jlusnexktpuyeckass IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEeKTPOEMKOCTh INIOCKOr0 KOHJIEHCATOpA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: 3JIEKTPOCKOI,
ANEKTPOMETP, DIEKTpocTaTHUecKas 3alluTa, 3a3eMIICHHE BJIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN alIapar, CTPyHHbINA TIPUHTED.

Jlemoncmpayuu ¢ ucnonvzoeanuem ooopyoosanusn Touka Pocma

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUS JIEKTPOMETPA.

B3anmojelicTBuE HadIEKTPU30BAHHBIX TE.

DIIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TElL.

[IpOBOIHUKH B DJIIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaThuyecKas 3amuTa.

JIMDNEKTPUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOIO0 KOHAEHCAaTOpa OT IUIOLIAIA
IJJACTUH, PACCTOSHUSA MEXAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

Yyenuueckuii sxcnepumenm, nabopamopmusie pabomvl € UCHONb3OGAHUEM
ooopyoosanusa Touxa Pocma

N3mepenue aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DONEeKTpUUECKUN TOK. YCIOBUA CYLIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
Nctounnku Toka. Cuna toka. [IoCTOSHHBIN TOK.

Hanpsxenne. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y AENbHOE COMPOTUBJIECHUE BELIECTBA.
IlocnenoBaTenpHOE, TapaIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH Jxoyns—Jlenuma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYLIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE HCTOYHUKA TOKA.
3axoH Oma i oHOM (3aMKHYTOM) 5ieKTpruyeckoi 1ienu. KopoTkoe 3aMblkaHue.



ONEeKTpOHHAsE  NPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUSI METAIIJIOB OT TemMIepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKUl TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTh
noJIynpoBOoJHUKOB. CBoiicTBa p—n-niepexoja. [lomynpoBogHuKoBbIE TPUOOPHI.

ONeKTpUYeCKuid TOK B  pacTBOpaXx M  paciulaBax  dJIEKTPOJIUTOB.
DIEKTpOIUTHYECKAS AUCCOLUALINS. DIEKTPOIU3.

OnekTpuueckuid TOK B Tra3zax. CaMOCTOSITENIbHBIA M HECaMOCTOSATENIbHBIN
pazpsan. Monuus. [Ltazma.

TexHudueckne yCTpOWCTBA M IPAKTHUYECKOE MPHUMEHEHUE: aMIIEPMETD,
BOJITMETP, PEOCTaT, HCTOYHMKU TOKa, OAJIEKTpPOHArpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIECHUS, BAKYyMHBINH U0/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYIPOBOAHUKOBBIN 1HO, TaJbBaHUKA.

Jemoncmpayuu ¢ ucnonvzoeanuem ooopyoosanusn Touxka Pocma

N3mepenue cuiibl TOKa U HaIpsyKEHMUS.

3aBUCHUMOCTh COINPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IJIOIA/IN TTONIEPEYHOTO CEYEHHUS U MaTepuaa.

CMemaHHOE COeTMHEHNE TPOBOAHUKOB.

[IpsmMoe wu3MepeHue dIeKTpoABHXKYyIIeld cuibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTh CONPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTE 3JEKTPOJIUTOB.

HckpoBoli paspsaa U MpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSS MPOBOJIUMOCTD THOJA.

Yyenuueckuii sxcnepumenm, nabopamopmuvie pabomvl € UCHONb30GAHUEM
ooopyoosanusa Touxa Pocma

N3ydeHne cMENIaHHOTO COEANMHEHUS PE3UCTOPOB.

N3mepeHue 3aeKTpOABMKYILIEH CHIIbI MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COJEPIKATEIBbHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMH MaTE€MATHKH,
OHMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meocnpeomemnvle nonsamusi, CBSI3aHHBIE C M3YyYEHHWEM METOJOB HAY4YHOI'O
MO3HAHUA: SIBIEHWE, HAay4YHbIA (akT, runore3a, (u3Myeckas BEIMYMHA, 3aKOH,
Teopus, HaAOIIOJEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peumieHWe CHUCTEMbl ypaBHEHHWH, JuHEHHas QyHKUIUS,
napabona, runep6osia, Ux rpa@uku U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:



CHUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOEC TPUTOHOMETPHUYICCKOE TOXK/ISCTBO,
BEKTOPBI M UX MPOEKIIMA Ha OCH KOOPJMHAT, CIIOKECHUE BEKTOPOB.

Buonocus: MexaHW4ecKoe JIBM)KCHHE B JKMBOW mpupoae, muddysus, ocmoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BHUIBI TEILIONICPEIayH, TEIIOBOS PABHOBECHE),
AIICKTPUUYCCKHE SIBIICHHS B )KHBOU MPUPO/IC.

Xumus: TUCKPETHOE CTPOSHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEII[ECTBA, MOJISIPHAs Macca, TEIUIOBBIC CBOWCTBA TBEPABIX TN, KUIAKOCTCH M
ra3oB, DJIGKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs] TUCCOLMAINS,
raJlbBaHUKA.

l'eoepaghus: BNaxXHOCTh BO3/lyXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHue IBIKEHUH C HCIOIB30BAHUEM MEXaHH3MOB,
y4€T TpEeHHS B TEXHHUKE, IOIIMITHUKHA, HWCIIOJIb30BAaHUE 3aKOHAa COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET W JApPYTHE), JBHraTelb BHYTPEHHETO
Cropasusi, apoBasi TypOWHA, OBITOBON XOJOIUIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MaTepHaJioB, B TOM YHCJIE HAHOMATepUalIOB, U
HAHOTEXHOJOTHH, DJIEKTPOCTATHYECKasi 3alliTa, 3a3eMJICHHE JIIEKTPONPHOOpOB,
KCEpOKC, CTpYHHBIH IPHUHTED, AJIEKTPOHATPEeBaTEIIbHBIC prOOPHI,
AJIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TAIbBAaHUKA.

11 KVIACC

Paznen 4. JiekTpoauHaMHUKA

Tema 3. Macnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

IlocTosnHble  MarHuThl.  B3aumMojeiicTBHE  ITOCTOSHHBIX  MarHuTOB.
MaruutHoe mone. Bektop MarHuTHOM wuWHAYyKIWU. [IpuHuun cynepno3unuu
MarHUTHBIX ToJied. JIMHMM MarHuTHOM WHAYKIMU. KapTuHa JMHUI MarHUTHOU
WH]IYKIMH MOJIs IOCTOSTHHBIX MarHUTOB.

MarauTHoe TOJ€ TPOBOAHMKA € TOKOM. KapTuHa JnMHHMI WHIYKUUH
MarHUTHOTO TOJISI JJIMHHOTO MPSAMOTO MPOBOJHUMKA M 3aMKHYTOTO KOJIBIEBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ MOysib U HaIpaBJieHUE. [[BUKEHHE 3apsiKEHHOW YacCTHUILIbI
B OJTHOPOJTHOM MarHuTHOM MoJje. PaGota cuiel Jlopenria.

SIBneHne BIEKTPOMArHUTHOW WHAYKUUHM. [IOTOK BekTOpa MAarHUTHOM
MHIYKIUUA. OJEKTPOABMXKYINAS CWiIa HWHAYKUUHW. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe »siexkTpuueckoe Tmosie. IJIEKTPOABMXKYIIAS CUJIa WHAYKIUHA B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuo Jlenna.



NHnykTUBHOCTh.  SIBJ€HHME CaMOMHAYKIMU. OJEKTPOABWKYILUAS  CHJIA
CaMOMHAYKIIHH.

DHEPrusi MarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOWCTBA M TPAKTUYECKOE TMPUMEHEHHE: TOCTOSIHHBIC
MAarHUThl, 3JIEKTPOMArHUTHI, DSJIEKTPOJABUTATEIb, YCKOPUTEIU JJIEMEHTapPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Jemoncmpayuu ¢ ucnonvzoeanuem ooopyoosanusn Touxka Pocma

OnbIT OpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O Ty4YKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKUMHA MAarHUTHOTO TIOJISL.

B3aumopelicTBue 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SBiIeHUE PNEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBHKYIIECH CUJIBI MHIYKIIMA OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SBreHNE CaMOVHIYKIINH.

Yyenuueckuii osxcnepumenm, nabopamopmuvie pabomvl € UCHONb3IOGAHUEM
ooopyoosanusa Touxa Pocma

N3ydyeHrne MarHuTHOTrO MOJISl KATYIIKH C TOKOM.

UccnenoBanue AeHCTBUA OCTOSTHHOIO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSBICHUS 3JEKTPOMArHUTHON MHTYKIIUH.

Pa3zpnes S. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE KOJ1€0AHUA

KonebGarenpbHast  cuctema. CBOOOJHBIE  MEXaHUUYECKHE  KoJieOaHMUs.
IMapmonnueckue konebanusi. [lepuon, yactora, amrummTyna u ¢asza KojaeOaHUMH.
[IpykuHHBIN MaATHUK. MareMaTHU4eCKUd MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
konebanuii. [IpeBpaiiieHre SHeprun Mpy rapMOHUYECKUX KOJICOaHUSX.

Konebarenpubiit kKoHTYp. CBOOOJHBIC DJIECKTPOMArHUTHBIE KOJEOaHUSA B
UJeaqTbHOM KoJieO0aTeTbHOM KOHType. AHAJIOTUs MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHuTHBIMU  KoJjiebanusmu. @dopmyrna Tomcona. 3akoH COXpaHEHUs
SHEPTHH B UJCATBLHOM KOJeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXarux KojeOaHUusX. BbIHYX/IeHHbIE MEXaHUYECKHE
koJjiebanus. Pezonanc. BeiHyK/IeHHbBIE DIEKTPOMarHuTHBIC KOJIeOaHuUs.

Ilepemennblii  TOK. CHHYCOMIANbHBIM TIEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIUTYJHOE W JCHCTBYIOIIEE 3HAYEHWE CHJIBI TOKA H
HaNpsHKEHUS.



Tpancdopmarop. [IpousBoacTBo, nepeaada U NOTpeOICHUE SIECKTPUUECKOM
SHEPIruH. DKOJOTMYECKHUE PUCKU NPU IPOMU3BOJACTBE 3JIeKTpodHepruu. Kynbrypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUU B TOBCEITHEBHOM KU3HH.

TexHudyeckne yCTpOHCTBAa M MPAKTHUYECKOE INPUMEHEHUE: SJIEKTPUYECKUIM
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, TUHUU dJIEKTpoIepeaay.

Iemoncmpayuu ¢ ucnonvzoeanuem ooopyoosanusn Touxka Pocma

HccnenoBanne mapaMeTpoB KosieOaTenbHOM cucTeMbl (MPY>KUHHBIA WIH
MaTEeMaTUYECKUN MAATHHK).

HabGnronenue 3aTyxaronmx KojaeoaHu .

HccnenoBanuie CBOWCTB BBIHYKICHHBIX KOJIEOAHUIA.

Ha6monenue pesoHanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuuiorpaMMbl (3aBUCMMOCTH CHJIbI TOKA U HANPSDKEHUS] OT BPEMEHM) IS
AJIIEKTPOMArHUTHBIX KOJIeOaHM.

Pe3oHaHc npu MOCIENOBATEIBHOM COEAWMHEHUU PE3UCTOpPA, KATYLIKH
WHIYKTUBHOCTHU Y KOHJEHCATOPA.

Mopenb JIMHUY 3JIEKTPOIEPEIayu.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomvl € UCHONb3OGAHUEM
ooopyooeanusa Touxa Pocma

HccnenoBanue 3aBUCUMOCTU MepUoAa MajbIX KOJeOaHHUI Ipy3a Ha HUTH OT
JUTMHBI HUTH W Macchl Ipy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpOMAZHUNHbBIE 60JIHbL

MexaHnueckue BOJIHBI, YCIOBHS pacnpoctpaHeHus. llepumon. CxopocTtsb
pacrpocTpaHeHusi W JUIMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBL.
WNuTtepdpeperuus u 1upakius MEXaHHYeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHUSI M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anekTpomarautHoil BosHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEeIOMIICHUE, MOIsSpu3anus, AuQpaKius,
uHTepdpepenuus. CKopocTb 31EKTPOMArHUTHBIX BOJIH.

[[Ixana >7€KTPOMAarHUTHBIX BOJIH. [IpMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUHKIIBI paAUOCBA3U U TENEBUICHUS. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHHUE OKPYKAIOIIEN CPEBI.

TexHuduecknue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJbTPa3ByKOBas JAMArHOCTUKA B TEXHUKE W MEIHILMHE, pajaap,
paaroNpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBYU-neus.



Jemoncmpayuu ¢ ucnonvzoeanuem ooopyoosanusn Touxka Pocma
OO6pa3oBaHue 1 pacrpocTpaHEHUE ONEPEYHBIX U IPOOJIbHBIX BOJIH.
Konebmromeecs Teno Kak HICTOYHUK 3BYKa.

HaGumronenne oTpakeHus ¥ MpeoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne narepdepenunu u Audpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenne cBsSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
4acTOTOM KoJieOaHuM.

HccnenoBaHne  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpaKECHHUE,
npesioMyIeHue, NoJaspu3anus, Tudpakiuus, uHTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMomuHENWHOE pPacHpOCTPaHEHUE CBETA B
ogHOpoaHOuU cpexe. JIyu cBera. ToueyHbli HICTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3akOHBI oTpaxkeHusi cBeta. [locTtpoenue nzoOpaxeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MTpesIOMIIEHUs cBeTa. AOCONIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpefenbHBIil yroy MOJIHOTO
BHYTPEHHETO OTPAKEHMUS.

Hucnepcust ceeta. CiaoxHbI coctaB 6enoro ceta. LBer.

CobOuparomue u pacceuBaromue JuH3bl. ToHkas suH3a. DokycHoe
paccTosiHMEe M ONTHYecKas cuja TOHKOM nuH3bl. [locTpoenue uzolOpaxkeHHil B
coOuparoumx 1 paccenBarouux jduH3zax. Gopmyna TOHKOW JAUH3BI. YBeIUYEHUE,
JaBaeMO€ JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMIOAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEeHLHMOHHOMN
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakus cBera. JudpakuvonHas pemérka. YcCIOBUE HaOIIOICHUS
INIABHBIX ~MAKCUMYMOB TIpM MaJA€HUM MOHOXPOMATHYECKOIO CBETAa Ha
IUGPaKIMOHHYIO PEIIETKY.

Ilonspusauus ceera.

TexHudyeckne yCTpOHMCTBA W TNPAKTUYECKOE NPUMEHEHHWE: OYKH, JIYIa,
doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHUKPOCKOIN, TEJECKOI, BOJOKOHHAs
OITHKA, NU(PPaKIIMOHHAS PEIIETKA, MOJISIPOU.

Iemoncmpayuu ¢ ucnonvzoeanuem ooopyoosanusn Touka Pocma

[IpssMONMHEWHOE pPACIPOCTPAHEHUE, OTPAKEHUE M MPEIOMIIEHUE CBETA.
OnTuueckue npruOOpBHI.

[lonHOe BHyTpeHHEE OTpakeHHe. Moellb CBETOBOAA.

HccnenoBanuie cBOWCTB U300paKeHUI B JIMH3AX.



Mopenu MUKpPOCKOTIa, TeJIECKOTa.

HaGnronenue nnatepdepeHium crera.

HaGmronenue nudpakiuum cBera.

HaGnronenue nucnepcuu cBera.

[Tomy4yeHue cieKTpa ¢ IMOMOIIBIO TTPH3MBI.

[TomydyeHue crieKTpa ¢ MOMOIIBIO AUGPAKITHOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopmuvie pabomvl € UCHONb3IOGAHUEM
ooopyooeanusa Touxa Pocma

N3mepenue nmokazaresns npeaoMiIeHUs CTEKIIa.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeNNAJIbHON TEOPHUH OTHOCUTEJIbHOCTH

I'panuiel TPUMEHMMOCTH  KJacCMYecKo  MmexaHuku.  [loctymnaTse
CIEIUAIbHOW TEOPHH OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIBHOCTH DUHIIITEeHHA.

OTHOCHUTENHOCTh OJHOBPEMEHHOCTU. 3aMeIJIECHUE BPEMEHU U COKpalleHHe
JUTWHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEpruel U UMITYJILCOM PEJIATUBUCTCKON YaCTUIIBI. DHEPTHUS
TTOKOSI.

Pasznen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®otonbl. ®opmymna [Inanka cBsi3u sHEprUH POTOHA C €TO YACTOTON. DHEPTHUs
U UMIyJibe poToHa.
OtkpeiThe u uccnenoBanue Gorodrddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotordpdexra. YpaBuenue DuHmTeHa s doToddpdexra. «KpacHas rpanuna»

dbotorddexra.

JlaBnenue cBera. OnbiTe! I1. H. JIeOGenena.

XUMHUYECKOE JIEMCTBUE CBETA.

TexHudyeckne ycTpoHCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COJIHEUHas: OaTapest, CBETOUO/I.

Jlemoncmpayuu ¢ ucnonvzoeanuem ooopyoosanusn Touxka Pocma

dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHETO (oTOdPdeKTa.

Cseroauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -4acTHILI.
IInanerapnas moxaenbp aroma. Iloctynatel bopa. W3nyuenune u mnoriouieHue
(GOTOHOB mMpU mMepexojie aToMa C OJHOIO YPOBHS 3HEpPruM Ha Jpyroil. Bumbl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOJOPOJA.

BonnoBsie cBoiicTBa yactull. Bosnsl ge bpoitnst. KopryckyisipHO-BOIHOBOM
Iy aJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHE.

TexHuueckne yCTpOMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: CHEKTPaJIbHBIN
aHau3 (CIEKTPOCKO ), Jiazep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu ¢ ucnonvzoeanuem ooopyoosanusn Touxka Pocma

Mopnens onbiTa Pesepdopaa.

Omnpenenenue JIMHBI BOJIHBI J1a3epa.

HabGumronenue nuHelyaThiX CIEKTPOB U3TYUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopmusie pabomvl € UCHONb3OGAHUEM
ooopyooeanusa Touxa Pocma

HaGnronenue nuHevaToro cekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOCHMS sapa. OTKpbITHE
paanoaktuBHOCcTH.  OmbiTel  Pesepdopma mo  ompeneneHu0  cocTaBa
paavoakTuBHOrO u3nydeHus. CBoiicTBa anbda-, Oera-, ramMma-u3IydeHus.
Bnusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHEe TIpoTOHA M HeWTpoHa. Hykmonnas moxens siapa ['eitzenOepra—
WBanenko. 3apsa sapa. MaccoBoe unciio sapa. M30Tonsl.

Anbda-pacnan. OJNEKTPOHHBIM H TMO3UTPOHHBIM OeTa-pacman. [amma-
U3JIly4eHue. 3aKOH paJuoaKkTUBHOTO pacraja.

DOHeprusi CBsI3U HYKJIOHOB B siipe. SnepHblie cuibl. JleexT macchl sapa.

AnepHble peakuuu. JleseHue U CUHTES s€EP.

SAnepusiii peaktop. TepMmosimepHbidi cuHTe3. [IpobiieMbl M MEPCHEKTUBBI
AJIEPHON DHEPIETUKU. DKOJIOTUYECKHUE ACIIEKThI SIAEPHON SHEPrETUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTto1b1 HaOJIIOIEHNS U PETUCTPALIUU FTI€MEHTAPHBIX YACTHII.

dyHaaMeHTaabHbIe B3auMoAecTBUsA. EqUHCTBO pu3nyeckoit KapTUHBI MUpA.

TexHu4yeckne ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: NO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHast Oomoa.

Iemoncmpayuu ¢ ucnonvzoeanuem ooopyoosanusn Touka Pocma

Cu€TYMK MOHM3UPYIOIINUX YaCTHII.

Yyenuueckuii sxcnepumenm, nabopamopmnsie pabomvl € UCHONb30GAHUEM
ooopyoosanusa Touxa Pocma



HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Paznes 8. DiiemeHTBI aCTPOHOMUM U aCTPOPU3NKH

Oranbl pa3BUTHs aCTPOHOMHUHU. [IpuKIIaiHOE M1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMMH.

Bun 3Bé3anoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThI, UX BUIUMOE
IBUYKECHHE.

Conneynas cucrema.

Connue. ConHeunass akTUBHOCTb. McTouHuk sHeprum ConHua W 3BE3N.
3BE3/BI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(MarpaMma «CHEKTpaJbHBIM KJacc —
CBETHUMOCTb». 3BE3NBI TJIABHOM IOCIENOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3N TJIABHOW MOCIEN0BATEIBHOCTH. BHYTpeHHEe CTpOeHHE
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHLA U
3BE3/1. DTanbl )KU3HU 3BE3].

Mineunsiii I[Iyte — nama T'amaktuka. Ilonmoxenune m aBwxkeHue CoyiHIA B
lNamaktuke. Tunel ranaktuk. PanguoranakTuku u kBazapbl. YEpHBIE NBIPHI B sApPAX
TJIAKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06sa. PazOeranue rajgakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo6iemMbl aCTPOHOMUHU.

Yyenuueckue nabnooenus

HaGmonenust HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPUIOKEHUH ISl ONpe/IeIeHUs MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be311s1 CEBEPHOTO MONYyIIApUs U SIPKUE 3BE3/IBI.

Ha6nronenust B Teneckon JIynsl, uianet, Mieunoro IlyTu.

Oo6o0maromniee NOBTOPEHUE

Ponb ¢Qu3ukm U acTpoHOMHM B OSKOHOMUYECKOM, TEXHOJIOTHYECKOMH,
COLIMAJIBHOM U 3THYECKOU cdepax AesTENbHOCTH YelIOBeKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4yHOH KapTHHE MHpA, poJib GU3HUECKOU TEOPUHU
B (OpMHpPOBAHMU TPEACTAaBICHUA O (PUINYECKONM KapTHHE MHpPA, MECTO
(bu3nyUecKoil KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuyenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiecTBiseTcs C
Y4ETOM COJEPIKATEIbHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMH MaTE€MATHKH,
OMOJIOTUHU, XUMUH, Teorpadu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsamusi, CBsI3aHHbIE C M3YyYEHHEM METOJOB HAYy4YHOI'O
MO3HAHUSA: SIBIEHUE, HAay4HbIA (akT, rumnore3a, (pU3Mveckas BEIMYMHA, 3aKOH,
Teopus, HaAOIIOJEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIENb, U3MEPEHUE.



Mamemamuka: pelleHUE CHUCTEMbl yPaBHEHHM, TPUTOHOMETPUYECKUE
(GyHKUMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX IMPOEKLIHH HAa OCU KOOPAUHAT, CIIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE BJEMEHTApHbIX (YHKIMM, NPU3HAKK TOJ00MS TPEYroJIbHUKOB,
OTIpeJIeJICHHE TUIOIIAIN TIIOCKUX PUryp u o0bEma Tel.

buonocus: >nexkTpuyeckue SBICHUS B JKUBOW MpHUpoOAE, KoJjieOaTelbHbIE
JIBUKEHUS B JKUBOUW NPHUPOJE, ONTUYECKUE SBICHUS B )KMBOM NPUPOJE, IEUCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: cTpoeHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TeJd, MEXaHU3Mbl OOpa30BaHMS KPUCTAJUIMYECKOM pEIIETKH, CHEeKTpalIbHBIN
aHaJIu3.

l'eocpaghusi:  marHuTHble mMONIOCa 3€MIIM, 3alleKM MarHUTHBIX PV,
(boTOoChEMKA 36eMHOM OBEPXHOCTH, MPEJCKAZAHUE 3eMIICTPSICEHU M.

Texnonozcua: JWHUM DIIEKTPONEpENad, TIEHEpaTop NEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pajaap, PaIUONPUEMHHK, TEIEBU3OP,
anTeHHa, tenedoH, CBY-meub, NMpOEKIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA,
coJiHeYHas 6arapes.



IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOrO mpenmera «®Pusmkay Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOIKHO OOECIEUUTh JOCTHUKEHUE CICAYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenMera «Dusuka» T0mKHbBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUIuXcsli PYKOBOJICTBOBATHCS
chOpMHUpPOBAHHON BHYTPEHHEW NO3ULMENH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAIIM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEXIEHHH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOro OO0IIecTBa, PacIIUPEHUE KU3ZHEHHOIO
ONbITA U OIbITA ACATEIBHOCTU B MPOLECCE peaau3alid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEJIBHOM I€SITENHHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOrO BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3ULIKUH 00YUYaIOIIErocsl Kak akKTUBHOTO U
OTBETCTBEHHOT'O YJIeHA POCCUHUCKOTO OOIIECTBA;

MPUHATHE  TPATUIHUOHHBIX  OOIIEYETIOBEYECKMX T'yMAaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOlIeCTBa, yYaCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHONW OpraHu3allNig;

YMEHUE B3aUMOJIEUCTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBHH C
X QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU IPaXIaHCKOU UJICHTUYHOCTH,
MaTPpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTh OILIGHMBATh CHUTYalMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OpUEHTHUPYSACh HA MOPAJbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJE B
NEATEIBbHOCTU YYEHOTO;

OCO3HAHME JTUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIFOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuero Gu3n4eckoil Hayke;



5) TpyaA0BOro BOCIMTAHUS:

WHTEpeC K pa3MuHbIM cdepam MpodhecCUOHATLHON NeATeIbHOCTH, B TOM
YHUCJIe CBA3AHHBIM ¢ (PU3UKOM M TEXHUKON, YMEHHE COBEPIIaTh OCO3ZHAHHBIN BHIOOD
Oynymieit mpodeccun u peaau3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIC TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M caMOOOpa3oBaHUIO B 00JIaCTH
(bU3UKHM Ha POTSHKEHUU BCEU KU3HU;

6) 3K0JIOrM4eCKOr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb JKOJOTHUECKON KYJIBTYphI, OCO3HaHWE TJIO0ATBLHOTO
XapakTepa IKOJOTUUECKUX TTPoOIeM;

IUIAHUPOBAHUE U OCYILIECTBIEHHUE JECUCTBUU B OKPYKAKOIIEU Cpelle HA OCHOBE
3HAHUS LIeJIeld YCTOMYMBOTO Pa3BUTHSI UEIIOBEUECTRA;

pacuIupeHue OIbITa JACATEIbHOCTU JKOJOTUYECKOM HaMpaBIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA (PU3HUECKON HAYKH;

OCO3HAHHE IIEHHOCTU HAy4YHOM JEeATEeTbHOCTH, TOTOBHOCTH B IMpoOIEcce
u3yuyeHus: (U3UKH  OCYHIECTBJISITh  MPOCKTHYH M HUCCIEIOBATEIbCKYIO
NeSATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE yYeOHbIe NeiiCTBUS
ba3oBble Jornueckue aeicTBUA:
CaMOCTOSITeIbHO  (OPMYJIMpPOBaTh W aKTyallU3UpoBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh LEeNN ACATEIbHOCTH, 3aJaBaTh IMapamMeTpbl W KPUTEPUU HX
JIOCTHKCHUS,
BBISIBIISITH  3aKOHOMEPHOCTM W MNPOTHUBOPEYMS B  pacCMaTpUBAEMBIX
(hUBUYECKUX SBJICHUSX;
pa3pabaThiBaTh IJIaH pElIeHHs MPOOJIeMBbl C YYETOM aHAIN3a UMEIOIINXCS
MaTepHUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICITEIbHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB
1IeJISIM, OLICHUBATh PUCKU MOCJIEACTBUI AEITEIbHOCTH;
KOOPJAWMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBHUSAX  PeajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciieoBare/ibCKHe JelCTBUA:
BJIAJICTh HAYYHON TEPMHUHOJOTHEN, KIIOUEBBIMU MOHATHUSMH M METOAAMHU
(bu3UYeCKON HAYKH;



BJIaJICTh HaBBIKAMHU YUEOHO-HUCCIIEAOBATEIBCKON U TPOCKTHOM JEATEILHOCTH
B 00slacTi (PM3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY MOUCKY
METOJIOB pEIICHMS 3a1ad (U3HYECKOrO COJCpKaHHUs, MPUMEHEHHUIO Pa3InIHBIX
METOIO0B IMO3HAHUS;

BJIQJCTh BHJAMU JCITCIBHOCTH TIO TIOJYYCHHIO HOBOT'O 3HAHHS, €ro
WHTEPIpETallii, TPEeoOpa30OBaHUI0 M TPUMCHCHUIO B Pa3IUYHBIX YYCOHBIX
CUTYaIlUsX, B TOM YHCJIC TIPU CO3/IaHUN YIeOHBIX IMTPOCKTOB B 00JIACTH (PU3HKHU;

BBISIBIISATh NIPUYMHHO-CJICACTBECHHBIC CBSI3M M aKTyaJlM3UpPOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOIUTh apryMEHTHI I JIOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MMapaMeTPhbl K KPUTCPUU PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJC PCIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKU OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh H (GOPMYJIUPOBATh COOCTBEHHBIC 3amayll B 0Opa30oBaTEILHOM
JCATEIBHOCTH, B TOM YHCJIC MPU U3YUYECHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAITUsM, OIICHUBATh TPHOOPETEHHBIN OTIBIT;

yMETh IEPEHOCHTh 3HaHUSA 1O (U3MKE B TPAKTHYECKYI0 001acTh
KA3HENEATEILHOCTH;

yMETh HHTCTPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC UJICH, TIPE/IaraTh OpUTHHAIBHBIC ITOAXOAbI U PEIICHHUS,

CTaBUTh MIPOOJIEMBI U 33J1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pa6ora ¢ nundpopmanmeii:

BJIJICTh HABBIKAMU TOJydYeHHUs WH(OpMaInuy (U3HUECKOTO COACpPKAHUSI U3
HUCTOYHHUKOB pa3HBIX THUIIOB, CAaMOCTOSTEIBLHO OCYIICCTBIISITh IIOWCK, aHAJIH3,
CUCTEMATH3alUI0 W HWHTEPIPETAIMI0O WHPOPMAIIMH Pa3IUYHBIX BHJIOB M (HOpM
MIPE/ICTABIICHUS,

OIICHMBATh JIOCTOBEPHOCTh HH(OPMAITUH;

UCIIOJIB30BaTh  CPEACTBA  WH(GOPMAIIMOHHBIX M  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEUICHUU KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIldOHHBIX
3alad ¢ CcoOMroficHUEM TpeOOBaHWK APrOHOMHKH, TEXHHUKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOEPEeKCHMS, TPABOBBIX W OTUYCCKUX HOPM, HOPM
UH(OPMAITMOHHON O€30TTaCHOCTH;

co3JaBaTh TEKCThI (PM3UYECKOTO COJAEpKaHUS B PA3IMYHBIX (opmaTax ¢
y4€TOM Ha3HA4YCHHs WH(OPMAIIMH U IIEJICBOH ayJAUTOPUH, BBIOUpas ONTUMATbHYIO
(dbopMy TIpeICTaBJICHHUS M BU3yaJIU3all1H.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBHSA:
OCYHIIECTBJIATh OOIIEHHE Ha Ypokax (U3MKKM W BO BHE-ypOUYHOU
NEATEIbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud ¥  CMAr4aTh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIOIb30BATH MPEUMYILECTBA KOMAHIHON M MHAUBHUAYATbHOM
paboThI;

BBIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUHA C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)XJ0ro ujeHa KOJIEKTHBA;

NpUHUMATh LETM  COBMECTHOW  JAESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ IOCTHUKEHHUIO: COCTaBIATh IUJIaH JACHCTBUM,
pacnpenensiTh poiv ¢ YYETOM MHEHUHM Y4YaCTHUKOB, OOCYXJAaTh pPE3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJla U KaXJIOr0 yYacTHHKAa KOMaHIbl B
001Ul pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTh HOBBIE IPOEKThI, OLIEHUBaTh MJE€U C TO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEJACHUE B PA3IUUYHBIX
CUTYalLUAX, IPOSBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSITEJTbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIIBHOCTh B 00JacCTH
(GU3UKH M aCTPOHOMHH, BBISBJIATH MPOOJEMBbI, CTaBUTh U (HOPMYJIHPOBATH
COOCTBCHHEIC 3aJ1a4M;

CaMOCTOSITeJTbHO COCTAaBJIATh IIJIaH PEIICHHUS PACUETHBIX M KaYeCTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHUS TPAKTUYECKON PabOThl ¢ Y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuIupsaTh paMKH yu4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

7enaTh OCO3HAHHBIM BBIOOpP, aprymMeHTUpPOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCThH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO U TIPOSIBICHUIO J3PYAUIIMHU B 00JacTH
(hU3UKH, TOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBIA MHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJbTATOB IIEIISIM;

BJIaJICTh  HABBIKAMU  TIO3HABATEIILHON  pedieKCMM  KaK  OCO3HAHUS
COBEpIIAEMbIX JICUCTBUNA M MBICIHUTEIBHBIX TMPOIECCOB, HX pE3yJbTaTOB U
OCHOBAHMUI;



WCIIOJIB30BaTh MPUEMBI pedIICKCHH JJI OLICHKU CUTYaIlMH, BEIOOpa BEPHOTO
pCIICHHS;

yMETh OIICHMBAaTh PUCKH M CBOEBPEMEHHO IPUHUMATh PEIICHHS IO HUX
CHI)KCHHMIO;

MPUHUMATh MOTHBBI W apryMEHTBI APYTMX IIPH aHAJM3e pPe3yIbTaToOB
JCSATEITBHOCTH;

MPUHUMATh ce0s1, TOHUMAas CBOM HEJIOCTATKU U JJOCTOMHCTBA,;

MPUHUMATh MOTHBBI W apryMEHTBI APYTMX IIPH aHAJM3e pPe3yIbTaToOB
NCSATEIBHOCTH;

MPU3HABATh CBOE MIPABO M MMPABO APYTHX Ha OIIHOKH.

B mporecce A0CTMIKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPAMMBI
mo Qu3MKEe i1 YPOBHSA CpeAHETo oOmero oOpa3oBaHUS Yy OO0YyYaromUXCs
COBEPIIIEHCTBYETCS OMOIMOHATBHBIH UHTEJICKT, MIPEATOIar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOUAIOIIET0 CIIOCOOHOCTh TTOHUMATh CBOE AMOIIMOHATBHOE
COCTOSIHWE, BUCTh HAINPABICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHMS, BKIIOUYAIOIIET0 CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJIalnTHPOBAThCI K
OMOIMOHATIBLHBIM H3MEHEHHUSM H MPOSBJISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUYAIOMICH CTPEMJICHUE K JOCTHIKCHHIO IETH U
yCIiexXy, ONTUMHU3M, WHUIMATHBHOCTh, YMCHHE JEHCTBOBATh HCXOAS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHHE
APYTHX, YYUTBIBATh €r0 TIPH OCYIISCTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPSKHBAHUIO;

COIIMAJIbHBIX HaBBIKOB, BKJIIOYAIONIHUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOHMOIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTD Y OOYJAIOIITUXCST YMEHUM

JEMOHCTPUPOBATh Ha IpHUMEpax poJib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOW KApTHUHBI MHpPa, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJOTUH, B IPAKTUUYECKOU I€ATETbHOCTH JIOIEH;

YUUTHIBaTh TpPAHUIBl TMPUMEHEHUS W3YYCHHBIX (PU3HMYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, MHEepIUalIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPAOE TElo,
WJICAJIBHBIN ra3, MOJIEJIM CTPOEHUS Ta30B, KUIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUH 3aps]l IPU pelieHur PU3NIECKUX 3a/1a4;



pacrio3HaBaTh (pu3nUecKue SBICHUS (MPOIECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYISPHO-KMHETUUYECKOW TEOPHUHM CTPOCHUS BELIECTBA U
DJICKTPOAVHAMHUKHU:  PABHOMEPHOE W PAaBHOYCKOPEHHOE  MPSIMOJUHEUHOE
JBIDKCHHE, CBOOOJHOE TIaJlCHUE TeJ, JBW)KCHHE 110 OKPYXKHOCTHU, WHEPIHS,
B3auMoJielicTBue Tel, Tuddy3us, OpOYHOBCKOE JBMKEHHUE, CTPOSHUE KUIAKOCTEH
1 TBEPJIBIX TeJ, U3MEHEHUE 00hEMA TeJl MPU HarpeBaHUU (OXJIAKICHUH ), TETUIOBOE
PaBHOBECHE, WCNIAPECHUE, KOHJCHCAlHUs, IUIABJICHUE, KPUCTAJJIA3alvs, KUIICHUE,
BJIQ&KHOCTBH BO3/1yXa, MOBBIICHUE JABJICHUS I'a3a IPU €r0 HarpeBaHWM B 3aKPHITOM
cocylle, CBSI3b MEXKJIYy NapaMeTpamMyd COCTOSIHHSL Tra3a B HM30IPOLECCax,
AJICKTPHU3ALUSA TEN, B3aUMOJICUCTBUE 3aPAI0B;

OMHUCHIBATh MEXaHUYECKOE JBM)XEHHUE, UCMOJNB3YysS (U3UYECKUE BEJIUYHHBI:
KOOpJMHATA, IIyTh, IEPEMEIICHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CuJa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPTHsS, NMOTCHUHUAIbHAS SHEPIUsA, MEXaHUYECKas
paboTa, MeXaHMYECKass MOIIHOCTh;, TPH ONHCAHUU TPABWIBHO TPAKTOBATh
(UBUYECKUI CMBICII HCTOJBb3YEMbIX BEIUYMH, HUX OOO3HAUYCHHS U E€IUHUIIBI,
HaxoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIMUUHY C JAPYTUMU
BEJIMYNHAMM;

ONMCBHIBATh H3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBJICHUS,
UCIIONB3Yysd (U3UYECKUE BEJIMYMHBI: JaBJIEHUE Tas3a, TeMIleparypa, CpeaHss
KUHETUYECKAs] DHEPIUsl XaOTHUYECKOTO JIBMIKEHHUSI MOJIEKYJ, CPEIHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padbora rasa,
KO(PPUIIUEHT TMOJE3HOTO JCHCTBUS TEIUIOBOI'O JIBUTATENsl; MPH OIMKHCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICT HCIOJb3yeMbIX BEJIMYHUH, WX
0o00O3Ha4YeHUS] W CIUHUIIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINE JIAHHYIO
(UBUYECKYIO BETUYMHY C IPYTUMU BEJIMYNHAM;

OTIMCBIBATH MU3YUYCHHBIC AJICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHUE
SBJICHUS (TIPOLIECCHI), UCTIONIB3Ysl (U3UUYECKUE BEIMYHMHBI: JICKTPUUYCCKUM 3apsi,
AJIEKTPUUYECKOE TI0JIE, HANPSKEHHOCTD TOJIs, MOTEHIHUAJ, PA3HOCTh MOTCHINATIOB;
MpU ONUCAHUM TIPABUIBHO TPAKTOBaTh (U3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, UX OOO3HAUEHUS M EIUHUIIbI; YKa3bIiBaTh (hOPMYJIbI, CBSI3bIBAIOIIUE
JTAHHYIO0 (PU3HYECKYIO BEIUYNHY C IPYTUMU BETUYUHAMH;

aHAJTM3UPOBATh (PU3MYECKUE MPOIECCHl U SBJICHUS, UCIOIb3Yysd (pu3nueckue
3aKOHBI U IIPUHIIUIIBL: 3aKOH BCeMUpHOro tsarorenus, I, 11 u I 3akonsr HeroToHa,
3aKOH COXPAaHCHUsS MEXaHWYECKOW DSHEPrMH, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHLUN CYNEPIIO3ULIMU CHUJI, TPUHIUI PABHOINPABUS HHEPLMUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISPHO-KMHETUYECKYIO TEOPHUI0 CTPOEHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEU KMHETUYECKOW YHEPTUM TEILUIOBOTIO ABHKEHHS MOJIEKYI C
aOCOJIFOTHOW TeMIepaTypoi, MEepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOrO 3apsjaa, 3akoH KylloHa, Npu 3TOM pa3iauyarh CJIOBECHYIO



(bOpMyIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCIOBUS (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIMIIBI JACHCTBUSA MAallWH, MPUOOPOB W
TEXHUYECKUX YCTPOWMCTB; pa3inuaTh YCIOBHS UX OE30MAaCHOTO HCIIOJIb30BAHUS B
MTOBCEHCBHOM KM3HU;

BBITIOJIHATD JKCIIEPUMEHTBI TI0 HCCIICIOBAHUIO (U3UYCCKUX SBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPCHHUH, TPH 3TOM
dbopmynupoBath mpoOJeMy/3agady U TUIOTE3y Yy4eOHOro DKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 IMPEIJIOKEHHOTO OOOpYyIOBaHUS, MPOBOIUTH OIBIT H
(bOpMyITHpPOBATH BHIBOIBI;

OCYIIECTBIIATH MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIMYMH, TIPH
ATOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METO/IbI OIICHKHU TIOTPEITHOCTEH N3MEPECHHU;

UCCIICIOBATh  3aBUCHUMOCTH  MEXIYy  (QU3NYECKUMH  BEIUYMHAMH  C
WCITIOJIb30BAaHUEM TPSMBIX H3MEPCHHH, MPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(bUKCHpPOBaTh PE3YNbTATHl IMOJYYCHHOW 3aBUCHUMOCTH (M3UYCCKUX BEIMYHUH B
BUJIe TaOIHIl ¥ TpauKOB, AETaTh BBIBOBI MO Pe3ybTaTaM HCCIEI0BAHNUS;

coOro1aTh mpaBuiia 0€30MacHOrO TpyJa MPH MPOBEJACHUH UCCIICOBAHUN B
pamMKax yd4eOHOTo »SKCIepUMEHTa, Y4eOHO-HMCCIEeNOBATEILCKOH M TMPOCKTHOU
AESITENFHOCTA C MCTIOIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a00OpaTOpHOTO
000py1I0BaHMUS;

pemaTrh pacu€THblE 3a7a4ydl C SIBHO 3aJaHHOW (DU3UYECKOM MOJIEIbIO,
UCTIONB3Ys (U3HUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAM3a YCJIOBUSA 3a/1a4u
BBEIOMpATh (DU3UYECKYIO MOJIEIb, BBIACIATh (PU3NUYCCKHE BEIMYUHBI M (POPMYIIHI,
HEOOXOAMMBIE ISl €€ peIleHus, MPOBOJUTH PACYEThl M OILIEHWBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHHS (PU3HUCCKON BEJTMYUHBI,

pelIaTh Ka4eCTBEHHBIC 3a/1a4M: BBICTPAUBATh JIOTHYECKH HEMTPOTHBOPEUHBY IO
[ETIOYKY PAaCcCYXICHUH C OMOpOoil Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3NYeCcKUe SBICHUS;

UCTIONB30BaTh  TMPH  pEHICHWH  y4eOHBIX  3a7ad  COBpPEMCHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JUIS TIOMCKA, CTPYKTYPHUPOBAHUS, MHTECPIIPETAIIUN
W TIpEJICTaBlICHUs YUeOHOW W HAYYHO-TIOMYJIAPHOW WH(OpPMAIUH, TTOTYICHHOW W3
Pa3IUYHBIX KCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJyIacMyH0 HH(POPMAIIHIO;

MIPUBOJIUTH MIPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCIKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIECCOB OKPYKAIOMIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCTIONb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHON KU3HU
s obecriedeHusi 6€30MacHOCTH TP OOpallleHHH ¢ MPUOOpaMu U TEXHUIECKUMU



YCTPONCTBAMU, JIUISI COXPAHEHUS 370POBbS M COOJIOCHUS HOPM SKOJOTHYCCKOTO
MOBEJICHUS B OKPYXKAIOIICH cpeJie;

paboTaTh B TpyINIle C BBHIIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PalMOHAIBHO pacHpelesaTh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATCIBHOCTh B HECTAHJAAPTHBIX CUTYallUsSX, aJICKBATHO OIICHHBATH
BKJIaJ] Ka)KJIOTO M3 YYaCTHUKOB I'PYIIIHI B PEIICHUE paCCMAaTPUBAEMOI MTPOOIICMBI.

K xoniy oOyuenuss B 11 kJjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYYAOIIUXCS YMEHUM:

JCMOHCTPHUPOBATh HA TMPUMEpPAX POIb U MeCTO (PU3UKH B (DOPMUPOBAHHUH
COBPEMCHHOW HAayYHOW KapTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TMPAKTHYECKOW ACATCIBHOCTH JIIOJACH, ICJIOCTHOCTh M €IUHCTBO
(bu3MYeCKOoi KapTHHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHCHHS W3YYEHHBIX (PU3NYECKHX MOJICIICH:
TOYCUYHBIA AICKTPUYCCKUIN 3apsi, Jyd CBETa, TOYCUHBIN UCTOYHHK CBETA, sACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO Sapa MPH PEIICHHH (PHU3UISCKUX
3azay;

pacno3HaBaTh (pU3WYECKUE SBJICHHS (IIPOIECCHI) U OOBSACHATh UX HA OCHOBE
3aKOHOB 2JICKTPOJUHAMUKHA W KBAHTOBOH (DU3HMKU: JIEKTPUUYECKAs MTPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHMTHOE JICMCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, JJICKTPOMArHWUTHAas WHIYKIUSA, JEHCTBHE MArHUTHOTO TIIOJS Ha
MIPOBOJHUK C TOKOM W JBIDKYIIMKCS 3apsjl, 3JICKTPOMArHUTHBIC KOJeOaHUS W
BOJIHBI, TPSMOJMHEHHOE pACIpPOCTPAaHEHHE CBETa, OTPaKEHHE, IPEIOMIICHHE,
uHTeppepeHnus, audpaknuus W TOJApU3alus CBETa, JHCIEPCUsS CBeTa,
dbotoanexTpuueckuit 3pdext (potorddekT), cBeTOBOE NaBIeHUE, BOSHUKHOBEHUE
JUHEHYATOr0 CIIEKTpa aTroMa BOJOpPOJA, €CTECTBEHHAas M HMCKYyCCTBEHHAas
PaOaKTHBHOCTb;

ONKMCHIBATh W3YYCHHBIC CBOHCTBA BelIeCTBA (IICKTPUYCCKHE, MArHUTHEIE,
ONTHYECKHE,  DJEKTPUYCCKYID  MPOBOAMMOCTH  pa3IMYHBIX  Ccped) |
DJICKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), HWCIOJB3YysS (DHU3UYCCKUE BEIHUUHBI:
DIIGKTPUYECKHUI 3apsiji, CHJa TOKA, JJIEKTPUUECKOE HAMPSIKEHHE, DIIEKTPUUECKOE
COINPOTUBJICHHUE, Pa3HOCTh MOTEHIIMAIOB, AJIEKTPOJABIDKYIIAs CHia, paboTa TOKa,
WHIYKIIMS MarHuTHOTO TIoJsl, cwia Awmrepa, cwia JlopeHIla, WHIYKTUBHOCTH
KaTYIIK{A, SHEPrHs 3JICKTPUYCCKOTO M MArHUTHOTO IOJICH, TIEPHOJ M YacToTa
KojeOaHuii B KoyiebaTeabHOM KOHType, 3apsij W cujla TOoKa B MpoIecce
TapMOHUYCCKUX JJICKTPOMAarHUTHBIX KojeOaHUH, (OKYCHOE pacCTOSHUE U
ONTHYECKAsl CHJIAa JIMH3BI, TPHU OIKMCAHWHM TPABUIBLHO TPAKTOBATh (PU3MUYECKUIM
CMBICIT HCIIOJIb3YEMBIX BEJIWUYHMH, HMX OOO3HAYCHHS W CIAWHMIIBI, YKa3bIBaTh
GopMyJIB, CBS3BIBAIOIIMEC JAHHYIO (DHU3UYECKYI0 BEIUYHHY C JPYTHMH
BEJINYMHAMU;



OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS W TMPOIECCHI, HCIOJIb3YS
dbu3uYecKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, YHEPrUs U UMITYJIbC (POTOHA, MEepUOo/1 NOJypaciaga, SHEPIrus CBI3U
aTOMHBIX siIEp, TPU OMUCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUN CMBICT
WCIIOIb3YEMbIX BEJUYWH, MUX O0O3HAYEHUs] W CIWHHUIIBI, yKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYIO BEJIUYMHY C JIPYTMMU BeJIUYHMHAMHU,
BBIYUCIISITh 3HAUCHUE (DU3NYECKOM BEIIMYHMHBI,

aHAIM3UPOBATHh (PU3MYECKHE TMPOILIECCHl U SIBJICHUS, UCIONb3Ys (PU3NYECKHE
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEAOBATENBLHOTO U MapajlieIbHOTO
COEJIMHEHHUS TMPOBOJHUKOB, 3akoH JIkoyns—JIeHna, 3akOH 3JIEKTPOMarHUTHOM
WHIYKIMH, 3aKOH TPSMOJIMHEHHOTO0 PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETa, ypaBHeHUE DUHIITeHHa ansa Pororddekra,
3aKOH COXPAaHEHMsSI DHEPrUH, 3aKOH COXPAHEHMsS] MMIYJbCa, 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsija, 3aKOH COXPaHEHHs MAacCOBOIO 4YMciia, MocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipu 3TOM pa3jinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIpAXKEHHE U YCJIOBHUS (TpaHUIbI, 00JaCcTH)
MIPUMEHUMOCTH;

OTpEeNeNATh HANlpaBJIeHUE BEKTOPa MHIAYKIIMK MAarHUTHOTO TOJIsS IIPOBOIHUKA
C TOKOM, cuiIbl AMriepa u cuisl JIopeHiia;

CTPOUTh M OIUCHIBaTh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIIEPUMEHTHI 110 HCCIICIOBaHUI0 (U3UYECKUX SBJICHUN WU
MIPOIIECCOB C HCIIOJIB30BAHUEM IMPSAMBIX U KOCBEHHBIX HU3MEPEHHUH: MPU ITOM
dbopmynupoBath TpoOJeMy/3agady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO O0OpYIOBaHUS, MPOBOJUTH OMNBIT U
(bopMyIUpPOBaTH BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
ATOM BBIOMpPATh ONTHUMAJILHBIA CIIOCOO M3MEPEHHS U HUCIIOIb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEeH U3MEPECHU;

UCCJIEeIOBAaTh 3aBUCUMOCTH (PU3MYECKHX BEJIIMYUMH C HCIOJIb30BAHUEM
NPSMBIX WU3MEPEHUN: TMPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yIabTaThl MOJTYYCHHOW 3aBUCUMOCTH (U3WYECKUX BEJIWYWH B BHUAC TaOIHUI[ U
rpauKoB, 1eaTh BHIBOBI IO pe3ybTaTaM UCCIEeI0BaHMUS;

coOro1aTh npaBuia 0€30MacHOro Tpyda MpHU MPOBEIACHUU HCCIEAOBaHUM B
pamMKax ydeOHOro JHKCIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M MPOEKTHOU
JESTENbHOCTU C WCIOIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1abOOpPaTOPHOTro
000py1I0BaHMS;

pemarb pacy€THble 3a7ayd C SBHO 3aJaHHOM (PU3MYECKOM MOJENblo,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHLUIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJja4u



BbIOMpATh (DU3MUECKYI0 MOJIEb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIHI,
HeoOXxoauMble NIl €€ pelleHUs, MPOBOJUTh Pacdy€Thl M OIEHUBATH PEaJIbHOCTH
MOJIYYEHHOI'0 3HAUeHHs (PU3UUECKON BETUYUHBI;

penaTh KaYECTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBY IO
LETOYKY PACCYKIECHHUM C OMOpOM Ha HM3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnyecKkue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  pEIIeHMH  y4yeOHbIX  3aJa4y  COBpPEMEHHbBIC
MH(OPMAIIMOHHBIE TEXHOJIOTUH I TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U Tpe/ICTaBleHUs Y4eOHOU M HAay4YHO-TOMYJISIpPHOW MH(OpPMAIUU, MOJTYYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJy4aeMyr0 HHPOPMAIIHIO;

OOBSACHATh NPHUHIMUIBI JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3yinyaTh yCIOBUSA UX 0€30MaCHOTO UCIOJb30BaHUS B TTOBCEIHEBHOM
KU3HH;

MPUBOJUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IPOILIECCOB OKPYXKAIOLIEr0 MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (U3MKE B MOBCETHEBHON >KU3HU
s o0ecriedeHus: 6€30MacHOCTH MpU OOpaIlEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMU, JIJISi COXpAHEHUs 370POBbSl M COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPY>KalOLEH Cpelie;

paboTaTh B TpyHIle C BBHIIOJHEHWEM pPa3IUYHBIX COLMAJIBHBIX pOJEH,
IUIAHUPOBATh pabOTy TPYMIbl, PAUMOHAIBHO pacHpelesiTh OOS3aHHOCTH U
IJJAHUPOBATH JIESITENLHOCTh B HECTAHAAPTHBIX CUTYalMsSIX, aJI€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB IPYMIIbI B PEIIEHUE pacCMAaTPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHuUe pa3/iesioB U TeM (uugposbie)
Ne n/n Kontpoabnsie | IIpakTuyeckue
NporpaMmsbl Bcero o0pa3oBaTejibHbIE
padoTsl pa6oTsl
pecypcesl

Paszpen 1. DUSUKA U METOAbI HAYYHOI'O IIO3HAHUS

1.1 ®u3rKa ¥ METOIbI HAYYHOTO MO3HAHHS 2 Bubmorexa [OK
: AIbL HayL https://m.edsoo.rw/7f41bf72
Hrtoro no pasgeny 2
Pazgen 2. MEXAHUKA
Bubmuoteka IIOK
21 Kunewaruica > https://m.edsoo.rw/7f41bf72
bubmmoreka [JOK
2.2
HAunsavmka 7 https://m.edsoo.ru/7f41bf72
Bbubnuorexa IIOK
2.3 3 6 1 1
AKOHBI COXPaHCHHS B MEXaHHKE hitps://m.edsoo.rw/7f41b72
Hrtoro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOAUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETHYECKON 9 | Bubmuorexa IJOK
’ Teopun https://m.edsoo.ru/7f41bf72
Bubmuoreka IIOK
3.2 OCHOBBI TEPMOJMHAMHUKH 10 1 https://m.cdsoo.rw/7RA1bET2
33 ArperatHbie COCTOSIHUS BEIIECTBA. 5 Bubmmoreka [JOK
’ ®da3oBbIe MIepexopl https://m.edsoo.ru/7f41bf72



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

Hrtoro no pasgeny 24
Paznen 4. 9JIEKTPOJJUHAMUKA
Bbubmuoteka IIOK

41 DUeKTpOCTATHIG 10 https://m.edsoo.ru/7f41bf72
42 ITocTosiHHBIN 3nekTprdecknii TOK. Toku B 12 Bubmmoreka [JOK

’ Pa3IAYHBIX Cpelax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PezepsHoe Bpemst 2

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P Kourpoabusbie | Ilpakruveckue (ubp )
NpOrpamMmbl Bcero odpa3oBaTe/IbHbIE
padoTsl padoTsl
pecypcbl
Paznen 1. SJJIEKTPOAUHAMUKA
11 MarsuTtHoe nosne. DNeKTpoMarHuTHas 1 | 3 Bubmmorexa [JOK
’ WHIYKLUS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHN4ecKue U AIEKTPOMarHUTHBIE 9 1 Bubmmorexa LIOK
’ KOJIeOaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4YecKne B AIEKTPOMarHUTHBIE 5 | Bubimmorexa LIOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmoreka [JOK
2. 1
3 Onrika 0 3 https://m.edsoo.ru/7f41c97¢c
Uroro no paznmeny 24

Pazjea 3. OCHOBBI CITIEIITAAJILHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI CTIEIHATIEHONW TEOPHU 4 | Bubmmorexa LIOK
’ OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. Bbubnuoreka IIOK
4.1 DJIeMEHTBI KBAHTOBOM ONTHKHU 6 hitps:/m.cdsoo.ru/7f41c9Tc
4.2 CrpoeHune atoma 4 Bbubmorexa [IOK



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

https://m.edsoo.ru/7f41¢97¢

4.3 ATOMHOE S11pO

Bubmroreka [JOK
https://m.edsoo.ru/7f41c97¢

Hroro mo pasneny

15

Paspen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DneMeHTbl aCTPOHOMUU U acTpo(pu3nKu 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pa3neny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0maroiee MoBTOpeHue 4 Eﬁ?ﬁfﬁggg 41097c
Hroro no pasaeny 4
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




IHOYPOYHOE NIVTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHBIE
Ne Jara uudposbie
Tema ypoka Kounrpoabusie | IlpakTuuyeckue op
n/n Bcero u3ydeHHus | oOpa3oBaTe/bHbIE
padoTsl padoTsl
pecypcsl
dusnka — Hayka 0 IpUPOIE.
1 Hayunsie MeTgIZ[])I HOEH;)HI/ISI 1 Eubmaorexa IIOK
e https://m.edsoo.ru/ff0c32e2
OKpY)KaIOIIero Mupa
Poub 1 MecTo Qu3uku B

) (hopMHPOBaHUYU COBPEMEHHOM | Bubmuorexa IIOK
Hay4yHOU KapTHHBI MUpA, B https://m.edsoo.ru/ff0c33e6
NPaKTHYECKOH NeaTeNbHOCTH JII0IeH
MexaHu4eckoe IBHKEHHE.

3 OTHOCHUTENILHOCTh MEXaHUYECKOTO | Bubmuorexa LIOK
nBuxkeHus. Ilepemenenue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpeHHE

4 PaBHOMEpHOE IIPAMOJIMHENHOE | Bubmuorexa IIOK
IBUKEHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSAMONIMHENRHOE | Bubmorexa IIOK
IBHKCHHUE https://m.edsoo.ru/ff0c372¢e

6 CBoOoHOE nasieHre. Y CKopeHue 1 Bubaunoreka [JOK
CcBOOOHOIO NaICHUA https://m.edsoo.ru/ff0c39cc
KpuBosnHeiiHoe 1BIKEHHE.

7 JBrxkeHHE MaTepUATIbHON TOUKH MO 1 buGmorexa IOK

P https://m.edsoo.ru/ff0c3ada
OKpPYKHOCTH
8 IIpuaumn otHOCcHTENbHOCTH [anumnes. 1 Bubmuorexa LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

MuepruansHple CHCTEMBI OTCYETA.
Ilepsrrit 3akoH Hprorona

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. Ipunnun

9 CyNepno3uLuu cuji. Bropoii 3akoH bubmorera HOK
ynep ’ p . https://m.edsoo.ru/ff0c3be8
Herotona a1t MatepraabHOU TOYKH

10 Tperuii 3akoH HetoToHa s Bubnuorexa IIOK
MaTepHAJIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsroTeHus. Cuna

11 TsbkecTd. IlepBast kocMudeckast bubmorexa HOK

P https://m.edsoo.rw/f0c3d00
CKOPOCTB

12 Cuna ynpyrocru. 3akoH ['yka. Bec Bubmorexa LIOK
Tela https://m.edsoo.ru/ff0c3el8
Cuia tpenust. Kosdduuuenrt tpenus.

13 Cuita cﬁn OTI/IBJ'Ie}(II)I/(Il})I npu nBHE(eHI/IM Bubmiorexa [IOK

P P https://m.edsoo.ru/ff0c3{76
Tejla B )KUAKOCTH WJIU ra3e
IlocrynarensHoe U BpaliareibHOe

14 JIBIDKEHUE a0COIIOTHO TBEPJOTO Tela. Bubnmoreka [JOK
MowmenT cuibl. [lnedo cunbl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHUs TBEPIOIO Teja
MMnynsc MaTepuabHOM TOUKH,

15 CUCTEMbI MaTepHAIbHBIX TOYEK. Bubnuorexa IIOK
Mmnynbe cuibl. 3aKOH COXpaHEHUst https://m.edsoo.ru/ff0c43d6
umIyiabca. PeaktuBHoe ABHXKEHHE
Pabora 1 MOIIHOCTB CHIIBI.

16 Kunerndeckast sHeprust MarepuaibHOR Bbubmmorexa LIOK
Touku. Teopema 00 U3MEHEHHH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTHH

17 [loreHumansHas HEPTHSL. Bbubmmoreka ITOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

ToTeHmanbHas SHEPTUst YIPYTO
neopMUpOBaHHOI IPYKHUHBL.
IoreHnmansHas SHEPrus Teaa BOIU3H
TTOBEPXHOCTH 3EMITH

https://m.edsoo.ru/ff0c461a

18

19

TloTeHUMaNBHBIC U HEMIOTEHIMATBHBIC
cwibl. CBsi3b pabOTHI
HETOTCHI[HAIBHBIX CHJI C U3MEHEHUEM
MEXaHHUYECKOI SHEPTUH CHCTEMBI TEJl.
3aKkoH COXpaHEHHs MEXaHHYECKOM
SHEPTUHU

Jlaboparopnas pabora
«HccnemoBanue CBsI3U pabOTHI CHITBI C
HM3MEHEHHEM MEXaHHUUECKON SHEPTUH
TeJa Ha MPUMEPE PacTsHKEHUS
PE3HHOBOTO KIyTa»

bubmoreka [IOK
https://m.edsoo.ru/ff0c478c

20

KonrponsHas paboTa 1o Teme
«Kunemarnka. /luramMuka. 3akoHbBI
COXpaHEHHS B MEXaHUKE»

bubmroreka [TOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJIOKCHHUS MOJICKYJLIPHO-
KMHETH4YecKoi Teopun. bpoyHoBCcKoe
nsmxenne. Juddysus

Bubmroreka ITOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBHKCHUS U
B3aMMO/ICHCTBHS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra30B, JKUIKOCTEH
U TBEPIBIX TET

23

Macca mounexyn. Komaectso
BemectBa. [locTossHHas ABoraapo

24

TemoBoe paBHOBecue. Temmneparypa
u e€ n3mepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ilenbcus

Wneansuslii raz B MKT. OcHoBHOE

Bubmuorexa LIOK

2 ypaBaenne MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas Temreparypa Kak Mepa
2% cpeHel KHHETUYECKOH SHepruu Bubnuorexa IIOK
JIBUKCHUS MOJIEKYH. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3akoH JlanbToHa. ["a30BbIE 3aKOHBI
Jlaboparopnas pabora
28 «MccnenoBaHue 3aBUCUMOCTH MEXIY
HnapamMeTpaMu COCTOSIHUS
Pa3peKEHHOTO ra3ay
29 M3onpoueccel B MACaNbHOM I'a3e U UX Bubmuorexa IIOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpennsia sneprus
TEpMOJMHAMHYECKOH CHUCTEMBI U
30 croco0Obl e€ u3mMeHenus. KonuyecrBo Bubmmorexa LIOK
TEIUIOTHI ¥ paboTta. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
9HEpPrus 0JHOATOMHOIO U/I€aIbHOIO
rasa
31 Buner terutonepenaun Eubmzorexa IIOK
https://m.edsoo.ru/ff0c5¢36
VhenbHas TEMI0EMKOCTB BEIIECTBA.
32 KonunuectBo tennoTs! npu bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
TemIonepenade. AnuabaTHBIN ponecce
3 IlepBblit 3aKOH TEPMOJMHAMUKHU U €70 Bu6morexa IJOK
IIPUMEHEHHE K N30IPOLIeccaM https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTs nporieccos B Bubmmorexa LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoii 3akoH
TEPMOIUHAMUKHI

https://m.edsoo.ru/ff0c6230

Tpunnun neiicreust u KI1/1 rernnosoit

Bubmumorexa LIOK

35
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1
37 DKoJloruyeckue npoodIeMsl
TEIUIOIHEPTeTUKU
13 O0606maronuit ypok «MoJekynspHas Bubmuorexa IJOK
¢uzuka. OCHOBBI TEPMOJUHAMUKNY https://m.edsoo.ru/ff0c6938
KonrponbHas paboTa no teme
39 «MonekynsipHast puzuka. OCHOBBI bubmorexa [OK
AP ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHKI
40 IlapooOpa3oBanue U KOHIEHCALUS. bubmoteka [JOK
Wcnapenue u kunexue https://m.edsoo.ru/ff0c63b6
AOCOMIOTHAS U OTHOCHUTENIbHAS
41 BJIQYKHOCTH BO311yxa. HackIeHHbIiH BuGmiorexa [IOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckue u
4 amMopdHble Tena. AHU30TPOIHS Bubmorexa IJOK
CBOICTB KpucTamioB. XKuakue https://m.edsoo.ru/ff0c650
kpucTamisl. COBpeMEHHbIE MaTepHAIIbI
[InaBnenue U KpUCTAIUIU3AIIHS.
Bubaunoreka [TOK
43 VaenpHas TEII0TA IUIABJICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumanus
Bubnmnoreka [JOK
44 0% o
PABHCEHHE TEILIOBOTO baatca https://m.edsoo.ru/f0c6820
45 DnexTpu3anus Tei. DIeKTPUIECKAN Bubnnoreka [JOK

3apsan. I[Ba BUAA DJICKTPUICCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsaa0B

HpOBO,L'[HI/IKI/I, JUDJIEKTPUKU U

46 MOJIYIPOBOIHUKH. 3aKOH COXPaHEHUS Bubmoreia HOK
YHpOBOA ’ P https://m.edsoo.ru/ff0c6bcc
JJIEKTPUUYECKOTr0 3apsijia
Bsaumopeiictue 3aps10B. 3akoH
47 Kynona. TouedHbIi aIeKTpUIECKUI bubmorera HOK
¥ ’ P https://m.edsoo.ru/ff0c6eced
3apsiy
Hanpsxk€HHOCTB 27eKTpHYECKOTro
48 nosst. [IpuHIun cyneprno3unuu Bubmuorexa LIOK
JMEKTPUUECKUX ToJiel. Jlnaun https://m.edsoo.ru/ff0c6df2
HanpsHKEHHOCTU
PaboTa cui1 SJIeKTPOCTaTHIECKOTO
49 noJis. [Torennman. Pasnocth buGmorexa IOK
: A https://m.edso0.rw/f0c600
TOTEHITAAJIOB
TIpoBOTHUKHM U AUDIIEKTPUKU B
50 3JIEKTPOCTATHICCKOM T10JIE buGmorexa IOK
p ) https://m.edsoo.ru/ff0c7018
JwsnexTpudeckas IpOHUIIAEMOCTh
Bubmmnoreka [JOK
51 OnekrpoémrocTh. KoHaencaro
p n P https://m.edsoo.rw/f0c7126
DNEeKTPOEMKOCTh IO CKOTO
52 KOHJICHCATOPa. DHEPTHS 3aPsHKEHHOTO butmorexa IOK
A pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 Jlaboparopnast pabota "U3mepenne
3IEKTPOEMKOCTH KOHIeHcaTopa"
IIpuniun nefcTBUs U IPUMEHEHHE
54 KOH/ICHCATOPOB, KOMTUPOBAIBHOTO

anmnapaTa, CTpyHHOTO IIpHHTEpa.
DJeKTpoCTaTHYECKas 3alHUTa.



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

3azeMIIeHHE IEKTPOIPHOOPOB

55

56

57

DJEeKTPUYECKHH TOK, YCIOBHUS €ro
cymiectBoBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenne. 3akoH Oma st
ydJacTka Iernu

IlocnenoBarensHoe, napajuienbHoOE,
CMeIIIaHHOE COCIMHEHHE
npoBoAHUKOB. JlaboparopHas pabora
«M3yueHne CMEIaHHOTO COETUHEHUS
PE3UCTOPOB»

PaboTa 1 MOIIIHOCTH IIEKTPUUECKOTO
Toka. 3akoH JIxoyns-Jlenna

0.5

Bubnmoreka [JOK
https://m.edsoo.ru/ff0c7410

Bbubmmnoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 151 TTOJTHOM (3aMKHYTOM )
anexkrpudeckoi nenu. KopoTtkoe
3ambikanue. Jlaboparopnas pabora
«M3mepenne D/1C ncrouHnKa TOKA 1
€ro BHYTPEHHETO COTIPOTHUBIICHHS

0.5

Bubmoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

60

61

DJNeKTpoHHAs IPOBOANMOCTH TBEPABIX
MeTaJIoB. 3aBUCUMOCTb
COTIPOTHUBJIEHUS METAIIJIOB OT
TeMneparypsl. CBEpXIpOBOINMOCTh
ONeKTpUYeCKUil TOK B BaKyyMe.
CBoiicTBa AJIEKTPOHHBIX ITyYKOB
TomynpoBogHUKH, UX COOCTBEHHAS 1
TIpUMECHas TPOBOAUMOCTh. CBONCTBA
p—n-niepexoxa. IlomympoBoaHuKOBBIE
TIpUOOPEI

Bubmmnoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEeKTpUYECKUN TOK B pacTBOpax U

62 pacruiaBax 3J1€KTPOJIUTOB. | Bubnmoreka [JOK
DNEKTPOINTUIECKAS UCCOLIUAIIHSL. https://m.edsoo.ru/ff0c82ba
OnekTponu3
DNEeKTPUUECKHIA TOK B ra3ax.

63 CaMocCTOATENbHBIN U | Bubnuorexa IIOK
HECaMOCTOSTEIbHBIN pa3psia. MomHus. https://m.edsoo.ru/ff0c84ae
IIna3zma
DneKTpudecKrne Npuoopsl 1

64 YCTpOHCTBa U X IPAKTHUECKOE 1 Bubmuorexa LHOK
npuMeHenue. IIpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06001aromuil ypok | Bubmumorexa LIOK
«DINEKTPOMHAMHUKAY https://m.edsoo.ru/ff0c88be
KoHnTpoussHas paborta o teme

66 «OnekrpocTaruka. [locTosHHBIH 1 Bubanoreka [JOK
3JIeKTpUUecKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
pas3IMUHBIX Cpeax»

67 PesepBHerit ypok. KonTpombsHas | Bubnnoreka IJOK
pabora mo Teme "DnekTpoauHaMHKa" https://m.edsoo.ru/ff0c8c56

68 Pesepsubiii ypok. O000ImIatONINiA ypoK ) Bubnunoreka [JOK
o Temam 10 kiracca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68



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

11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
o
JI:;H Tema ypoka Beero Konrtpoabuble | IlpakTnyeckue J::;:euuﬁ :giiﬁi;feﬂbﬂue
padoTsl padoTbI pecypent
IlocTosiHHBIE MAarHUTHI M UX

| B3auMojelicTBHe. MarHuTHOE MOJIE. | Bubnuroteka [JOK
BexTop marautHON nHAYKIMY. JINHUN https://m.edsoo.ru/ff0c9778
MarHMTHON MHAYKIIUU
MarHuTHOE 10JIe IPOBOJHHUKA C

) TokoM. OnbIT Dpcrena. | Bubnuorexa IJOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabora «3yuenue | | Bubnuorexa IJOK
MarHMTHOTO MOJIS KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBre MarHUTHOTO TOJISI HA
POBOAHUK ¢ TokoM. Cuita AMriepa.

4 Jlaboparopnas pabora | | Bubmorexa I[JOK
«Hccnenosanue neicTBus https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOT'O MarHuTa Ha PaMKy ¢
TOKOM
JleficTBHE MarHUTHOTO NOJIS Ha

5 JIBMDKYILYIOCS 3apSDKEHHYIO YaCTHILY. | Bubnuorexa IJOK
Cua Jlopenna. Pabora cuiisl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnexrpoMarHuTHas MHAyKIus. [ToTok

6 BeKTOpa MarHuTHO# nHAyKmu. DJ1C 1

WHAYKIHH. 3akoH 3HCKTpOMaI‘HHTHOﬁ



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

uuaykuun Oapanest

JlabopatopHas padoTa
«MccnenoBanue sIBICHUS
NIEKTPOMATHUTHOH HHTYKIIUK

Bubnmorexa LIOK
https://m.edsoo.ru/ff0cal 50

MunykTuBHOCTS. SIBNICHME
camouHayKIMu. D/1C caMOMHIYKITHH.
OHeprus MarHUTHOTO TOJISL KaTYLIKH ¢
TOKOM. DJIEKTPOMarHUTHOE T0JIe

Bubnuoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U UX
MPUMEHEHHE: TIOCTOSHHBIC MarHHUTHI,
3JIEKTPOMATrHUTBI, JJICKTPOIBUIATENb,
YCKOPHUTEIH SJIEMEHTAPHBIX YaCTHII,
WHIYKIHOHHAS MIeYb

10

O600maromuil ypok «MarautHoe
moste. DIEeKTPOMarHUTHAS HHTYKITHAS»

bubnunoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KoHTponbsHas paboTa 1o reme
«MarHuTtHoe moue.
DJeKTpOMarHUTHAsK HHIYKIHS)

Bubnmorexa LIOK
https://m.edsoo.ru/ff0cadS8

12

13

CB00OIHbIE MEXaHUYECKHE
koneOanus. ['apMoHnYecKue
KoJieOaHus. Y paBHCHUE
TapMOHHUYECKUX KOJICOAHHH.
IIpeBparenue sHeprun
Jlaboparopnas pabora
«HccnenoBanne 3aBHCHMOCTH
Heproia MabIX KoJIeOaH!H Ipy3a Ha
HUTH OT JUTMHBI HUTH B MAacChl Tpy3a»

Bubnuoreka IIOK
https://m.edsoo.ru/ff0caf06

14

Konebarensuerii koHTYp. CBOOOAHBIE

bubmmoreka [JOK
https://m.edsoo.ru/ff0cb820



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
https://m.edsoo.ru/ff0cb820

DJICKTPOMArHuTHbIC KOJICOaHUS B
nacaJIbHOM KoJIe0aTeIbHOM KOHTYpE€.
AHanorust MEXIY MEXaHUYCCKUMU U
DJICKTPOMAaruuTHbIMU KOJIeOaHUSMH

15

16

17

®opmyna Tomcona. 3akoH
COXpaHEHHS YHEPTHH B HICATLHOM
KoJe0aTeIbHOM KOHTYpE
[pencrapieHue 0 3aTyXarOMUX
KosieGaHusIX. BoIHYX1eHHBIC
MeXaHu4ecKue Kosiebanus. PeonaHc.
BrIHyKI€HHBIE 2IEKTPOMarHUTHBIE
KoJIeOaHHs

[Tepemennsrit Tok. CHHYCOMAATBHBIN
NepeMeHHbIH TOK. MoIHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYAHOE U
JIefiCTBYIOIIIEE 3HAYCHNE CHIIBI TOKA 1
HANPSDKCHUS

Bubnuoreka IIOK
https://m.edsoo.ru/ff0cb9c4

bubnuoreka [JOK
https://m.edsoo.ru/ff0cbb86

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [TponssoacTso,
nepeznayda 1 morpedieHne
JNEKTPUUECKON IHEPTUN

19

VYCTpoHCTBO U IPAKTHYECKOE
[IPUMEHEHHE NIEKTPUUECKOT0 3BOHKA,
reHepaTopa epeMEeHHOro ToKa,
JIMHUH 3NIeKTponepeaay

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

20

OKOJIOrH4eCKUE PUCKU NIPU
MIPOU3BOACTBE MEKTPOIHEPTUH.
Kynsrypa ncnons3oBanust
3JIEKTPO3HEPTHH B TOBCEIHEBHOM
JKHU3HU



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

MexaHn4ecKre BOJIHEL, YCIOBHS
pacnpocrpanenus. [lepuon. Cxopoctb

bubmmoreka [JOK

2 pacnpoCTpaHeHus U JUIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsle U MPOAOIILHBIE BOJIHBI

» 3Byk. CkopocTh 3ByKa. [ poMKOCTD Bubnmmorexa LIOK
3ByKka. Bercora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
OJeKTpOMarHUTHBIE BOJHBI, UX

23 cBoiicTBa 1 ckopocts. [lIkana buGmorexa IIOK

https://m.edsoo.ru/ff0ccfe0

9JIEKTPOMArHUTHBIX BOJIH
[puHUMIBI pauoCBsI3U U

24 teneBuneHus. PazButue cpencts
cBs13u. Pajmonokanus

25 KonrponbHas padora «Konebanus u Bubnuoreka IJOK
BOJIHED) https://m.edsoo.ru/ff0cc6f8
[IpsiMonMHetHOE pacpoCTpaHEHUE

2% CBETa B OJHOPOJIHOM Cpejie. Bubnmorexa LIOK
Toueunsrit ucrounuk ceera. Jlya https://m.edsoo.ru/ff0cd350
cBera
OtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUS.

27 cBera. [locTpoeHue n3obpaxeHuii B bubmorexa [IOK

https://m.edsoo.ru/ff0cd4e0

IUIOCKOM 3epKaiie
IIpenomnenne ceera. [lonHoe

23 BHyTpeHHee oTpakeHue. [IpenenbHblii Bubnmorexa LIOK
YrOJl IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7£6
OTpaXKeHUs

29 Jlaboparopnas pabora «M3mepeHue Bubnuoreka [JOK
IOKa3aTelis NPeIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a

30 JInnzer. [Toctpoenne n3o0paxkeHuii B bubmunorexa [IOK



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

nuH3e. DopMyra TOHKON JIMH3BI.
YBenuueHne JTUH3bI

https://m.edsoo.ru/ff0cdd1 e

JlabopatopHast paboTa

31 «HccnenoBanne cBOICTB
nU300paKEHUH B JIH3aX»
Jucnepcus csera. CloHBIH cocTaB
3 6enoro ceeta. LIger. JlaboparopHas
pabora «HabmroieHne aucrepcun
cBETa»
3 Wurepdepennns cBera. Jnudpaxims Bubnuoreka [JOK
cgera. JJudpakunonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TomepeuHOCTH CBETOBBIX BOJIH. Bubnmorexa LIOK
[Nonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue NpudOpsl U yCTPOHCTBA U
yCIIOBUS UX 0€30I1aCHOTO NTPUMEHEHHS
['panu1Bl TPUMEHUMOCTH
36 KJIaccu4yeckol Mexanuku. ITocTynarel bubnuorexa IJOK
CIEUAIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIIHLHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameuieHHe BPEMEHU U COKpallleHHe buGmorexa IIOK
https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprusi ¥ UIMITYIbC PEISITUBUCTCKON
38 ‘IaCTI:/ILIBI. CBSISLy MaCfH C JHEprueu n Bubmmorexa [IOK
https://m.edsoo.ru/ff0cfc68
AMITYIbCOM. DHEPIHsi HOKOS
Kontponbhas padora «Onrtuka.
39 OCHOBBI CIIeTUATEHON TEOPHUU Bubmorexa [IOK
https://m.edsoo.ru/ff0ct6f0

OTHOCUTCIIBHOCTH»



https://m.edsoo.ru/ff0cdd1e
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

®oronsl. Popmyna [Tnanka. DHeprust

Bubnuorexka [JOK

40
U UMITYIIBC poTOHA https://m.edsoo.ru/ff0cfel 6
OTKpBITHE U UCCIICOBAHUE Eufs 10K
HOJINOTEKA
41 .0 A.T.
Q)OToa(b(l)eKTa fIbITRL https://m.edsoo.ru/ff0cffc4
CroneTtoBa
3akoHsl poTo3ddekra. YpaBHEHHE
42 DitHmTeliHa 115 Gorospdexra bubmorexa IIOK
2 : https://m.edsoo.rw/ff0d015e
«Kpacnast rpanuia» Gpotoaddexra
JlaBnenue cBera. OnbiTel I1. H.
43 JIeOeneBa. XuMHUuecKoe IelcCTBHE Bubmzorexa IJOK
’ https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoiicTBa u
MPaKTHYECKOE TPUMECHEHHE:
44
(horoanemeHt, poromaTInk,
coJiHeuHas Oarapesi, CBETOIHO
45 Pemenwne 3agau mo Teme «IIeMEHTHI Bubmmorexa LIOK
KBAHTOBOM ONTHKIDY https://m.edsoo.ru/ff0d0302
Mozxenb aroma TomcoHa. OnbITE
46 Pesepdopaa mo paccesHuIO 0-yacTHI Bubmrorexa [IOK
pOOpAa o p : https://m.edsoo.rw/ff0d091a
IInanerapHas Monenb aToma
bubmmroreka [JOK
47 I1 b
OCTYHIATRL Hopa https://m.edsoo.ru/ff0d0afa
W3nydenne u moriomenne (GOTOHOB
48 I I/I}I’Iqe €X0JIe aTOMa C O, H(?;o OBHSI bumorexa IIOK
P PeXOR . A yp https://m.edsoo.ru/ff0dOafa
SHEpPTUH Ha Ipyroi. Buipl ciekTpoB
BonHoBEIE cBoticTBa YacTHIl. BOTHBEI
. . Bubmmorexa [IOK
49 ne bpoiina. KopnyckynspHo-BoIHOBOM

nyanu3Mm. CIIOHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BBIHYKACHHOC U3JIyUYCHUE

50

OTKpBITHE PaJUOAKTHBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuio cocrasa
PaaOaKTHBHOTO U3IIy4EHHUs

Bbubnmorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiictBa anbda-, 6era-, ramma-
u3nydenus. Bisiaue
PaIMOaKTHBHOCTH Ha JKUBHIE
OpraHu3MBI

52

OTKpBITHE IPOTOHA M HEHUTPOHA.
H3orormsl. Anbda-pacma.
DJIeKTPOHHBIN W TIO3UTPOHHBIH OeTa-
pacmaz. ["'amma-u3rydeHue

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

53

DHeprus CBsI3M HYKJIOHOB B sIIpE.
SnepHbie peaknuu. SnepHbIit
peaxrop. [TpoGeMsbl, IepCIeKTUBBI,
JKOJIOTUYECKHUE aCTIEKThI sIJICPHOM
JHEPreTHKU

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

54

DnemeHnTtapHblie yacTuipl. OTKpeITHE
MO3UTpoHA. MeToIbI HAOTIOACHHS U
PETHUCTpPAINH 3IEMEHTAPHBIX YaCTHII.
Kpymsrit cron «@yHnameHTansHbIE
B3anMoieicTBUsA. EquHCTBO
(hUBNYECKOI KapTHHBI MUPa»

Bbubmmroreka [JOK
https://m.edsoo.ru/ff0d0e38

55

56

Bup 38é3nnoro neba. CosBesaus,
SIpKUE 3BE3/BI, TUNIAHETHI, UX BUANMOE
neuxkenne. ColHEUHas cucTeMa

Comnnre. CoiHeYHAast aKTHBHOCTb.
Hcrounuk sueprun ConHua u 3BE37



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3/IbI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/IbI TIaBHOM
HocJen0BaresIbHOCTH. BHyTpeHHee
ctpoenue 38€31. CoBpeMEeHHbIE
MIPE/ICTABICHUS O IPOUCXOKICHUH U
spostonu CosHIa 1 3BE3]

Muneunsiit [Tyt — nHama 'anakTuka.
ITonoxenune n nemwxenue ConHna B
T'anakruke. ['anaktuku. YEpHble ABIPLI
B S[pax ralakTHK

Bcenennas. Pazberanue ranaktuk.
Teopus Bonbioro B3psiBa.
PenmkroBoe n3nyuenne.
Meraranaktuka

60

Hepeennsie npo6iieMbl aCTPOHOMHU

61

KonrponbHas paboTa «eMEeHTBI
ACTPOHOMHH H aCTPO(PHU3UKI»

62

63

64

O6061atomuii ypok. Ponb ¢usuku u
ACTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYECKOH, COINATBLHON U
ITHYECKOH cepax AesaTeIbHOCTH
YyeJioBeKa

O600matomuii ypok. Posb u Mecto
(DU3UKHU ¥ aCTPOHOMUH B
COBPEMEHHO HayuyHOH KapTuHE MHpa
O6006mmaromuii ypok. Ponb
(uznveckoit Teopun B GOPMHPOBAHUT
HpeCTaBICHUN O Pu3HIecKoit
KapTUHE MHpa




O6061matomuii ypok. Mecro
(hu3MUECKOi KapTHHBI MUpa B 00IIEM
PsIy COBPEMEHHBIX eCTECTBEHHO-
HayYHBIX TIPEACTABICHHI O IPUPOLIE
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PesepBHEIif ypok. MarauTHoe mosre.

66
OneKTpOMarHuTHas HHIYKIMs

Pesepsublii ypok. Ontrka. OCHOBBI
67 CreuaIbHON TeOpUuH
OTHOCHUTEIEHOCTH

Pesepueiii ypok. KBantoBast ¢pusuka.
68 DJeMeHThl aCTPOHOMUU U
actpou3uKH

Bubnuorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

» dusuka, 10 kmace/ Msxumes I'.5., byxosues b.b., Corckuit H.H. non
penakuueit [laphentreBoit H.A., AkiinonepHoe o0miectBo «M3aaTenbcTBO
«IIpocsewmenue»

» dusuka, 11 knace/ Maxumies I'.J1., byxosues b.b., YUapyrun B.M. nox
penakuueit [laphentreBoit H.A., AkiinonepHoe o0miectBo «M3aaTenbcTBO

«HpOCBeLLICHI/Ie»
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