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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3pad0TaHa Ha OCHOBE MOJOKEHHA U TpeOOBaHUUN K pe3yJibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTelbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke ¢ yudéroM (enepaibHOM paboueil MmporpaMMbl BOCHUTAHHUS U
KOHIIETIIIMK TpernojaBanust ydeOHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yIoIux OCHOBHEIE
o0pa3oBaTebHbIE MPOTPAMMBI.

CopnepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHHE
€CTECTBEHHO-HAYyYHOM KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorsercrByer TpeboBanusim OI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
OoOy4eHMs, a TaKXe€ YUYHUTBIBAET HEOOXOAMMOCTh pPeaU3alMi MEKIPEAMETHBIX
CBsA3eM (PM3MKM C €CTECTBEHHO-HAyYHBIMU YYEOHBIMH IpeaMeTamu. B Hel
OTIPE/IEIISAIOTCA OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIEero
00pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUSI Kypca (PM3HKHU: JIMYHOCTHBIE,
MeTarpeMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma no pusnKe BKIIOYAET:

e IUIAaHMpPYEMBbIE pPe3yIbTaThl OCBOEHUS Kypca (pU3uKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAaThI IO FoJjaM 00yUYEeHUS;

e coJiepKaHue yueOHoTo npeamera « Ou3nka» mo rojaM 00yueHHUs.

du3znka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyHas B
Ka4yecTBe y4eOHOro NmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroriem mupe. [IIKompHBIN Kypc GU3HKH — CUCTEMOOOpa3yIOIniA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JieKaT B OCHOBE IIPOIIECCOB U SIBJICHWM, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuszudeckoir reorpadueid u actpoHomued. Hcmonb3oBaHME UM AKTHBHOE
npUMEeHeHHe (U3UYECKUX 3HAHUM  OmpeneNseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTUKH, TPAHCHOPTa, OCBOCHUS
KOCMOCa, TMOJIYYeHHUsS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOWCTBAMHU U JIPYTHUX.
N3yuenne ¢u3NKM BHOCHT OCHOBHOW BKJIAaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4HbI METO/I IO3HAHMSI IPY BBIIIOJIHEHUHA UMH YYE€OHBIX HCCIEIOBAaHUM.

B ocHoBy kypca ¢u3uKM Ui YpOBHsSI cpefaHero oOmiero oOpa3oBaHMs
MOJIOKEH Pl MAEH, KOTOpble MOXXHO paccMaTpuBaTh KaK MPUHLHUIBI €ro
OCTPOEHHMUSI.



Hoes yenocmnocmu. B cooTBeTCTBUM € HEM Kypc SBISETCS JIOTHYECKH
3aBepUIEHHBIM, OH COACPIKHUT MaTepuajl U3 BCEX pasienoB (M3MKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOMN (DH3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBMHM C HeW MaTepuan Kypca (QU3HKU
o0beMHEH BOKpYr ¢u3nyeckux Teopuil. BemymwmM B Kypce sBIsieTCs
(dopMupoBaHrE TPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMana (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
¢u3uku ¢ pa3BuTMEM OOIIECTBA, a Takke C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoesa  npuxnaonou  nanpaenennocmu. Kypc ¢dusuku mpeanosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHX M TEXHOJOTMYECKHMX INPUIIOKECHUN
U3YYECHHBIX TEOPUIN U 3aKOHOB.

Hoes »skonocuzayuu peanusyeTcss TMOCPEACTBOM BBEIACHUS DJIEMEHTOB
CollepKaHUsl, TIOCBSIIEHHBIX SKOJOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU U TEXHOJIOTUHM, a TaKXKe OOCYKICHUS
npo6JieM paliOHAIBHOTO MPUPOOIIONIb30BAHUS U HKOJIOTUYECKOM 0€30I1aCHOCTH.

Crep’HEBbIMU 3J€MEHTaMU Kypca (PU3MKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCS (hU3MUecKkue Teopuu (GopMHpOBaHUE MPEIACTABICHUN O
CTPYKTYype MOCTpOoeHus: GU3NYECKON Teopuu, posid (yHIaMEHTaIbHBIX 3aKOHOB U
OPUHIUAIIOB B  COBPEMEHHBIX MPEACTABICHHUSIX O MOPHUPOAE, TpPaHHUIAX
OPUMEHUMOCTH TEOPUH, U1 ONMCAaHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U
MIPOIIECCOB).

CHUCTEeMHO-IesTENbHOCTHBIN MOAX0 B Kypce (M3UKU peaiu3yeTcs Mpexiae
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAILHOM AESITETbHOCTH O0YYaroUIUXCH.
st 6a3oBoro ypoBHSI Kypca (UBHMKA — OTO WCHOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIaDOpaTOpHBIX padoT,
KOTOpBIE B Mporpamme no ¢usuke oObeIUHEHBI B OONIUN CIUCOK YUYEHHUECKUX
npakTUYecKux padoT. BeiaeneHne B yKa3aHHOM IepeyHe JabopaTOpHBIX padorT,
IIPOBOJMMBIX JUIsI KOHTPOJSL M OLIEHKH, OCYILIECTBISIETCS  Y4YaCTHUKAMU
o0Opa30BaTeNpHOrO IMpolecca HCXOAS U3 OCOOCHHOCTEH IUIAHUPOBaHUSA U
ocHamieHus: kabunera Qusuku. Ilpm 3TOM obOecrneunBaeTcsi OBJIAJICHUE
0oOy4aronMMuUCs yMEHUSIMU TPOBOJIUTH KOCBEHHbIE W3MEPEHHS, HCCIIEOBAHUS
3aBHCHUMOCTEHl (PU3MYECKUX BEJIWYMH M IIOCTAHOBKY OMBITOB IO MPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

bonpuioe BHUMaHWE yAENAETCS PEIIEHUI0 PAaCYETHBIX U KadyeCTBEHHBIX
3amad. [Ipu »3TOM N1 pacyE€THBIX 3aa4 MPUOPUTETOM SIBISIFOTCS 33/1adyd C SIBHO
3a/1aHHON (PU3UYECKON MOEIIbIO, TO3BOJISIONIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJIHOTO pazliefla Kypca, TaK U HHTErpUpys 3HAHUS U3
pa3HbIX paznenoB. JJisi KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHUs Ha
00OBsACHEHHE TpOTEeKaHUs (U3MUECKUX SIBIICHUA U MPOIECCOB B OKpYyKarolen
KU3HU, TpeOyroniue BbIOOpa (U3MYECKOM MOJAENU MJisi CUTyallud MPaKkTUKO-
OpUEHTHPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MaTepHalbHO-
TEXHHUYECKOMY OOecleyeHno y4eOHOro mporecca 0a30BBIi ypOBEHb Kypca
(GU3HKK HA YPOBHE CpEHEro 00111ero 00pa3zoBaHus I0OJKEH U3y4aThCs B YCIOBUSAX
IpeIMETHOrO0 KaOuHeTa (U3MKK WM B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOro IMKia. B kaOuHetre (DU3UMKU JOJKHO OBITh
HEeo0XoIMMoe J1abopaTopHOEe O0O0OpYyAOBaHWE JJIS BBITIOJTHEHUS YKa3aHHBIX B
nporpamMme Mo (PU3MKEe YYEHHUYECKHX MPAKTUUYECKUX PabO0T U JEMOHCTPAIIMOHHOE
obopyioBaHue.

JlemoHCTpaninoHHOEe  00OpyAoBaHUE (OPMHUPYETCS B COOTBETCTBUHM C
MPUHITUTIOM MWHUMAJIBHON JOCTaTOYHOCTH H  OOECIEYMBAET IMOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpPALMM st
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBICHUW ©  MPOIIECCOB, OJMIUPHUUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopatopHoe o00OpyJIOBaHHE [JIs YUYEHHUECKHUX TMPAKTUUYECKUX padoT
dbopmupyeTcss B BHUJIE TEMAaTHUECKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuere
OJTHOTO KOMIUJIEKTa Ha JBYX oOOydJaromuxcs. TeMaThu4ecKre KOMIUICKThHI
1a00paTopHOTO 000PY/IOBaHUS JOJKHBI OBITh TMOCTPOSHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX JIa0OpaTOPUIA.

OCHOBHBIMU LIEJISIMU U3y4€HHSI PU3UKHU B 00I1IEM 00pa30BaAHUU SIBISIIOTCS:

e (QopMupoBaHue HHTEpeca U CTpeMJICHUS OOYYarOUIUXCS K HAyYHOMY
M3YYCHUIO TPUPOJNBI, PA3BUTHE HMX HHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOPMUPOBAHUE
UCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa W3YYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PH3UKH;

e (¢opMupoBaHHE YMEHHUM OOBSCHITH SBIEHUS C HCIOJIb30BAHUEM
(Gu3HYeCKUX 3HAHUHM M HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHUE TPENCTABICHUNA O POIM (PUBHKHU JJIS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTkeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHHeM CIEIyIONNX 3a1ad B

npoliecce U3y4eHus Kypca GU3NKM Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



npuoOpeTeHne  CUCTEMbl  3HaHUH 00  00mmMX  (UBHUYECKUX
3aKOHOMEPHOCTIX, 3aKOHAaXx, TEOPUSIX, BKJIFOYAs MEXaHHKY,
MOJIEKYJISIpHYIO  (DM3UKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI aCTPOPU3UKH;

¢opMupoBaHHEe YMEHUN TNPUMEHITh TEOPETHUUYECKHE 3HAHUSA IS
OOBbsicCHEHUsI (PU3MYECKUX SBJICHWA B TMPUPOJAE U JJIA NPUHATHA
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHMsS] pa3IMYHBIX 3a/lad C SIBHO 3aJaHHOMU
du3nueckoil MOJENbI0, 3a/lay, MOAPA3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3gaHue GU3NUEeCKO MOJENH, aJIeKBaTHOW YCIOBUSIM 3aJ1auH;
MOHUMaHUE (U3NYECKMX OCHOB W NPHHIIMIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOIMYECKHUX MPOLIECCOB, UX BIUAHUA HA OKPYKAIOLLYIO
cpeay,

OBJIAZICHUE METOJAaMU CaMOCTOSTEJIBHOIO IUIAHUPOBAHUA U NPOBEACHUSA
(pU3HUECKUX SKCIIEPUMEHTOB, aHAlIKW3a M HMHTEpIpETalui HUHPOpPMALIHH,
ONIPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHUE YCIIOBUM I PAa3BUTHUS YMEHUU NMPOEKTHO-UCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIii ypOBEHb) Ha YpOBHE CPEAHEro OOIIEro
obOpazoBaHust oTBoauTCs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEIIO), B
11 knacce — 68 4acoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme 1Mo (QU3MKE TMepeyeHb Ja0OpPaTOPHBIX W
MPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMUTENb JellaeT BHIOOD
MPOBEJCHUS J1a0OpaTOPHBIX PAOOT ¥ OMBITOB C YYETOM HHIWBUIYaTBHBIX
0COOCHHOCTEH 00yJaroIUXCs.

COIEPXAHUE OBYUYEHUSA

10 KUIIACC

Pasznen 1. ®u3nka ¥ MeTOAbI HAYYHOI'0 O3HAHUA
®usuka — Hayka o npuponae. HayuHble mMeTOABI MO3HAHUS OKPYKAKOLIETO

MHUDA.

Ponp oskcnmepumeHTa M TEOpMHM B INPOLECCE TO3HAHUS MPHUPOIBI.

DKCnepuMEHT B (PUBHKE.

MopenupoBanue (pU3NYECKUX SBJICHUA W TIpolieccoB. HayuHble THMOTE3HI.
duznueckre 3aKOHBI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[IpuHLIMT COOTBETCTBUS.

Pons u Mecto ¢u3uku B GOpMHUPOBAHWU COBPEMEHHON HAyYHON KapTHUHBI
MHPA, B TPAKTUYECKON JEATEIBHOCTH JIFOJCH.

Jlemoncmpayuu



AHanoroBble U UHUQPPOBbIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazngen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHIKCHHUSI.
Cucrema otcuéra. TpaekTopus.

[lepemenienne, CKOpOCTh (CpeiHssi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M
YCKOPEHUE MATEPUATBHOW TOYKH, UX MHPOCKIMU HA OCH CHUCTEMbI KOOpJWHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSMOJMHEHOe nBmKeHue. ['paduxu
3aBUCUMOCTH  KOOpDAMHAT, CKOPOCTH, YCKOPEHHUS, NYyTH U NEPEMELICHUs
MAaTEPUAIbHON TOUYKU OT BPEMEHH.

CBoOoiHOE TIaJieHHE. Y CKOpEHUE CBOOOIHOTO MaiCHUS.

KpuBonunennoe  nBuwxeHue. JIBWKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPYHOCTH C IOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTUHENHAs
ckopoctb. [lepuon u yactora obpareHus. LleHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHudeckne YCTpOWCTBA W IMPAKTUYECKOE MPUMEHEHHE: CIHJIOMETP,
JIBUKEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC MIEPEAAYH.

Jlemoncmpayuu

Mogenbs cucteMbl OTCUETA, WILTIOCTPAIUsl KUHEMAaTHUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBanue ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxkeHus: Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpagnenue ckopocTu Ipu ABM>KEHUH MO OKPY>KHOCTH.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

N3ydyeHne HEPaBHOMEPHOTO JIBUXEHHUS C LIEIBIO ONPENEIICHUS MIHOBEHHOU
CKOpOCTH.

HccnegoBanne COOTHOLICHUSI MEXAY NyTSAMH, MPONWJICHHBIMU TEJIOM 34
MOCTICIOBATEILHBIC PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PaBHOYCKOPEHHOM
JBUXEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHUs IAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBuxKeHUs Tena, OPOMIEHHOTO TOPU30HTAIHHO.

Tema 2. Jlunamuka

[Ipynuun  otHocutenbHOCTH  ['anmunes. IlepBeit  3akoH  HreroToHa.
NHepunanbHble CUCTEMBI OTCUETA.



Macca Ttena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akoH HproToHa
JUI. MaTEpUaAIbHON TOUKHU. Tpetnil 3akoH HproTOHA 1151 MaTepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsbkectn. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbXKEHUS U cuiia TpeHus nokod. Koadduiuent tpenus.
Cuita conpoTUBIICHUS IPU IBUKEHUU TEJIA B AKUJIKOCTH WIIN Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT cuJIbl OTHOCHTENBHO OCH BpaimleHus. Ilnedo cuibl. VYciaoBus
paBHOBECUS TBEPAOTO TEIA.

TexHuyeckre yCTpPOMCTBa M MPAKTHYECKOE IPUMEHEHUE: MOAIINITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue MHEPIUN.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHna.

N3smepenue cu.

CroxeHune cuil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Ae(OpMALIIH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabonvl

N3yuenue aBmxKEeHUs: OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pPE3MHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanue ycioBHM pPABHOBECUS TBEPAOTO TElA, HMEKOIIETO OCh
BpAalllCHMUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NmMmnynec MartepuaiibHOM TOYKH (Te€na), CUCTEMbl MaTEPHAIbHBIX TOUEK.
NMnynbec culibl U1 U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOEC IBHIKEHHE.

PaboTa cuiibl. MOITHOCTD CHUJTBI.

Kunetnueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUU.

[ToreHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTHUs yIOpyro
nedopMupoBaHHOM — mpykuHbl. [loTeHumanpHast  SHeprust Tena  BOIM3M
NOBEPXHOCTHU 3E€MIIH.



[lorenunansHple W HemOTeHUUadbHble  cuibl.  CBsizb  pabOTHI
HEMOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHWYECKOW DHEPIMU CUCTEMBI TEJN.
3aKOH COXPAaHEHMSI MEXaHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHUE: BOAOMET, KONED,
IIPY>KUHHBIN ITUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE NBMKECHHUE.

[lepexoa NOTEeHIMATILHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomut

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOILIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CUIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPrUM
TE€JIa Ha IIPUMEPE PACTSHKEHHS PE3UHOBOIO JKI'yTa.

Pa3znen 3. MousiekyasipHas pu3NKa U TEPMOJHUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysua. Xapakrep IBIKECHHUS U
B3aWMOJCHCTBUSL YacTULl BellecTBa. MoJaenu CTpPOEHUs ra30B, XUJIKOCTEU W
TBEPIBIX TE U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojelieid. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemecTBa. [locTtositHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ nzMmepenue. [llkama temmneparyp
Lenscus.

Mopgens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETHUYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpEIHEW KWUHETUYECKOW DSHEPrMU TEIJIOBOrO JBWXKEHHMsA vactul rasza. [llkana
temneparyp KenbBuna. ['a30BbIe 3akoHBI. YpaBHeHne MenaeneeBa—Knanenpona.
3akon JlanbroHa. M3omponiecchl B UaACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpenacTaBieHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHudeckre YCTpOWCTBA U TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnbiThl 110 U PY3UN KUAKOCTEN U ra30B.

Monens OpOyHOBCKOTO TBUKECHHS.

Mogens onbita llTepHa.



OnbITHI, JIOKa3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aNMOJECHUCTBUA.

Mogens, HIUTFOCTPUpPYIOIIas MPUPOAY AABICHHUS Ia3a HA CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHHUE COCTOSHHS UICAIBHOTO Trasa,
M30MPOIIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEpPEHHI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEXIY apaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosvl mepmoouHamuKku

TepmoanHaMuueckasi cucremMa. BHYTpeHHSE SHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U cIoco0bl €€ u3MeHeHus. KonuuecTBo TemioTel U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJEallbHOro  rasa. Buaesl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYeHHE. Y IeIbHas TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TemIOTH NpH TeIIoNepeaaye.

[Tonsitue 006 ammabatHoM tiporiecce. [lepBbli 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenre mepBOro 3aKOHAa TEPMOJMHAMUKH K H3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtumMocCTh Po1IeCCOB B MIPUPOJIE.

TermnoBble  mammHbl.  [IpuHOUIIBI  OEHCTBHUS ~ TEIUIOBBIX  MAlllWH.
[IpeoOpazoBanusi sHEepruM B TEIUIOBBIX MammuHax. KosdduimeHnt monae3Horo
nericTBus TeruioBord MamuHbl. [{ukn KapHo um ero ko3pduIMEHT IOJIE3HOTO
JNEUCTBUA. DKOJIOTHUECKUE MPOOJIEMBI TETIOAHEPTETUKH.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: JBHUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKu u3 OYTBUIKM TMOJ JEMCTBUEM CXATOro BO3JyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3MeHeHne BHyTpEHHEN SHEPTruu (TeMIlepaTypbl) Tela Ipu TeIulonepeaaye.

OneIT TO anuabaTHOMYy pACIIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIIsI BHYTPEHHETO CTOpaHus, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpHOoN TEIIIOEMKOCTH.

Tema 3. Acpecamniwie cocmoanus eewjecmea. Pazosvie nepexoont



[TapooOpa3oBanue u koHaeHcarnus. Vcmapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHAS BJIAXHOCTh BO3Ayxa. HacwlllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT IaBJICHHUS.

TBépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctauioB. Kugkue kpuctamibl. CoBpemMeHHble Marepuainbl. [lnaBienue u
KpUCTa/uTH3aIs. Y AesibHas TerioTa miaBieHus. CyOoaumanus.

VYpaBHeHuUe TEII0BOrO OanaHca.

TexHuyeckre yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTMH TOIYYEHHS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBA HACBHIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CniocoObl u3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTAJUIMUECKOTO BEILIECTRA.

JleMoHcTpanusi KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HN3mepenne 0OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Paznen 4. DjaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OnekTpu3anus Ten. OIJEKTpUYEeCKHil 3apsia. JBa Buaa 3IEKTPUUYECKHUX
3apsaoB. [IpoBOAHWKM, OUAJIEKTPUKU W MOJYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3aunmoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil snekTpuuecKuil 3aps.
Onektpuueckoe mone. Hanpsk€HHOCTh  anekTpudeckoro moiid.  [IpuHuun
CYIIEPIIO3ULINHN JJIEKTPUUECKUX MOJieH. JIMHMKU HanpssKEHHOCTH J3JIEKTPUUYECKOTO
HOJISL.

Pabora cun  anektpocratmdyeckoro  moss.  [loreHuman.  PasHocTh
MOTCHIUAJIOB. [IpOBOOHUKM W AMDIEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
JuanekTpuyeckas NpOHUIAEMOCTb.

DnekTpoéMKocTh. KonaeHncarop. IneKTpoEMKOCTh MIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATOPA.

TexHnueckre yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: DIEKTPOCKOI,
AIIEKTPOMETpP, DdJEKTPOCTAaTHUECKas 3alluTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJIEHCATOpP, KOIIMPOBAJIBHBIN anmnapar, CTpPyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII IEMCTBUS DJIEKTPOMETPA.

B3aumoenicTBre HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.



[TIpoBOJHUKY B 3JIEKTPOCTATUUECKOM IIOJIE.

DJIeKTpOoCTaTUYECKasl 3alUTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOIIAIH
MJIACTUH, PACCTOSIHUSI MEXYy HUMU U JUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3MepeHne 35eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Hctounuku Toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTUBIICHHE. Y AENbHOE CONPOTHBIECHUE BEIIECTBA.
[TocnenoBarenbHOE, TApAIEIBHOE, CMEIIIAHHOE COETMHEHUE TPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MontHOCTh
ANEKTPUYECKOTO TOKA.

DJIEKTPOJIBIXKYIAasi CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3axon Oma /15 TOJTHOM (3aMKHYTOM) 3iieKTpudeckon 1enu. KopoTkoe 3aMbikaHUeE.

DJIEKTPOHHAs ~ MNPOBOJAMMOCTH  TBEPABIX  METALNIOB.  3aBUCUMOCTH
COIPOTHUBJIEHUS METAIJIOB OT TeMneparypbl. CBEpXITPOBOAUMOCTD.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHUKHU. CobOcTBenHas u npuMecHast MIPOBOJANUMOCTh
noJIynnpoBOHUKOB. CBoiCTBa p—N-miepexoia. [ToynpoBoHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALINS. DIEKTPOIU3.

DJIEKTpUUECKU TOK B Trazax. CaMOCTOATEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckue yCTpOWCTBA UM IPAKTUYECKOE IMPUMEHEHHUE: amIlepMerp,
BOJBTMETP, PEOCTAaT, HCTOYHUKH TOKa, OJEKTPOHArpeBaTeNIbHbIC MPUOOPHI,
AJIEKTPOOCBETUTEINIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA U0,
TEPMHUCTOPHI B POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN TNOJ, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAMPSHKCHUS.

3aBUCUMOCTh COINPOTUBIICHUS HMUIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJIOLIA/IY MTOTIEPEYHOTO CEUCHUS U MaTEepUaIa.

CmenianHoe CoeIMHEHUE MTPOBOAHUKOB.

[Ipssmoe wW3MepeHue SIEeKTPOABWKYIIEW cuiibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COPOTHUBIICHUSI METAJJIOB OT TEMITEPATYPBL.



[IpoBOAMMOCTB 31EKTPOJIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OaHOCTOPOHHSISI MPOBOAMMOCTD JINO/A.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuyeHne cMemaHHOrO COEIMHEHNS PE3UCTOPOB.

W3mepeHne 3IeKTPOABMKYILIEH CHIIBI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue snektposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C
YU4ETOM COJEP)KATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH,
OMONIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemuvie nonwsmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHUE, HAy4YHbIA (akT, rumore3a, (pumyeckas BEIMYMHA, 3aKOH,
TEOpHsl, HaOMIOEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHE CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runepoosia, uX rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIINH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe ABUXKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIUIOOOMEH HUBBIX OpPraHU3MOB (BUIBI TEIUIONEPEIadyH, TEIJIOBOE PaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIIpHAsi Macca, TEIJIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEH H
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJUTHUYECKAS TUCCOLMAIMS,
raJibBaHUKA.

T'eoepagus: BnaxHOCTH BO3/IyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: nipeoOpa3oBaHKUE JBW)XEHUN C HMCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T TpEeHUs B TEXHUKE, MOIIMITHUKK, HCIOJIb30BaHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U JpYyrue), IBUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOMUIBHUK, KOHIUIIUOHED, TEXHOJIOTHH
MOJYYEHHS] COBPEMEHHBIX MaTEpHalioB, B TOM YHCJIE€ HAaHOMATEpPUAJIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAas 3allUTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYHHBIH PUHTED, AJIEKTPOHArpeBaTeIbHbIC puOOPBHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JinekTpoanHamMuka
Tema 3. Mazcnummnoe noje. I1eKMpOMAZHUMHAA UHOYKYUA



[ToctositHHbIE ~ MarHuThl.  B3amMonencTBME  NOCTOSAHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAYKIMM. [IpuHmmMn cynepnosuuun
MArHUTHBIX MOJiel. JIMHMKU MarHUTHOM WHAYKIMU. KapTuHa JIWMHUA MarHUTHOU
WHIYKIHWH MOJIS IOCTOSIHHBIX MAarHUTOB.

MarauTHOe TmOJ€ TMPOBOJHHMKA C TOKOM. KapTtuHa ImWMHMN WHIYKOUAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO IMPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOAHUKA, KaTyIIKHU ¢ TOkoM. OnbIT Dpcrena. BzanmoaeiicTBue NpoBOIHUKOB €
TOKOM.

Cuia Amrniepa, €€ MOAyJIb U HaIllpaBJICHUE.

Cuna Jlopenua, €€ MOyJIb U HaIpaBjeHUE. [[BUKEHUE 3apSKEHHON YaCTUIBI
B OJJHOPOJIHOM MarHUTHOM mnoJje. Pabota cunsl JIopeHna.

SIBiieHME DNEKTPOMArHUTHOM MHAYKIUU. [loTOK BEKkTOpa MarHUTHOU
UHIYKOUU. OJIEKTPOJBIKYIIAA CWIa MWHAYKIHUH. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu dapanes.

BuxpeBoe nsnexktpuueckoe mojie. OJICKTPOABWKYINAS CWiIa HWHAYKIHU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[Ipasuo Jlenua.

NHaykTUBHOCTh.  SIBJIEHME CaMOMHIYKIMHU. OJEKTPOJBIKYIIAs  Ccujia
CaMOUHIYKIIUY.

DHEeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIC
MAarHuThbl, JJEKTPOMArHUTHI, SIJIEKTPOABUIATENb, YCKOPUTEINA 3JIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO MyYKa MATHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHIAYKIIUU.

IIpasuio Jlenua.

3aBUCUMOCTD JJICKTPOJBHKYIIEH CUJIBI MHIYKIUA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CAMOMHIYKIIMH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.



I/ICCHGI[OBaHI/Ie SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOWUH.

Pa3nen 5. Kojie0anus v BOJTHBI

Tema 1. Mexanuueckue u 371eKmMpPOMACHUMHbIE KONEOAHUS

KonebarenbHast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
[Mapmonnyeckue kosnebanus. [lepuoxa, yactora, amrmumryga u (aza xoseOaHUM.
[IpyxuHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
kosnebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  kOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
WJICaIbHOM KO0JICOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AIIEKTPOMATrHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUU B UJICATTLHOM K0JIe0ATEILbHOM KOHTYPE.

[Ipencrapienue o 3aTyxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeiHyX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

Ilepemennpii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIMTYJIHO€ W JICHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKAa U
HaIPSKECHHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE BIEKTPUUECKOM
SHEPruu. DKOJIOTHYECKUE PUCKU TMPHU MPOU3BOJACTBE AeKTpodHeprun. Kynbrypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckre yCTpOMCTBA W MNPAKTUYECKOE IPUMEHEHHE: DJIECKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0O TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne napaMeTpoB KoJeOATENbHONM CUCTEMBI (MPYKUHHBIA WIIU
MaTeMaTUYECKUI MasTHHK).

Hab6nronenue 3aTyxarmmmx KojaeOaHmii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habnronenue pezonaHnca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAMPSHKEHUSI OT BPEMEHU) IS
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MoCienOBATENbHOM COCIMHEHHHM pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TMHUY AIEKTPOIEPEIAUH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOJa MAbIX KOJIeOAaHWHN Tpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne nNEpeMEHHOr0 TOKa B LENH W3  IOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpPOMACHUNHbBIE 60JIHbL



MexaHnudeckue BOJIHBI, yciioBUsA pacnpoctpaHeHus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss W JUIMHA BOJIHBL. [lomepeuyHble W NPOJOJIBHBIE BOJIHBI.
Nurtepdepenius u audppaxkius MeXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBHSI U3ITyYEHHUSI JIEKTPOMArHUTHBIX BOJIH.
B3anmMHas opuentanus BektopoB E, B, V B anexkrpomaruutHoii BoiHe. CBOMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPaXKCHHE, MPEIOMIICHHE, MOsipru3anus, audpakuus,
unTepdepenius. CKopocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3IE€KTPOMArHUTHBIX BOJIH. [[pUMEHEHUE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3U U TENIEBUICHUA. Pagnonokamusi.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHME: MY3BbIKaJIbHBIC
UHCTPYMEHTHI, YJIbTPA3BYKOBas IMAarHOCTHKAa B TEXHHKE M MEIMIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teseon, CBYU-neus.

Jlemoncmpayuu

OO0pa3oBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOIO0JIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

HaGnronenue orpakeHus: U IpeIOMIICHUS] MEXAaHUYECKUX BOJIH.

Ha6nronenue nntepdepenunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGntoneHue cBsI3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOM KOJeOaHUIA.

HccnenoBanne  CBOMCTB  JJEKTPOMATHUTHBIX  BOJIH: OTpPAKEHHUE,
MpesioMJIeHUE, NOoJspu3anus, Tudpakuus, UHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoimHENHOE paclpoOCTpaHEHUE CBETa B
omHOpoaHOU cpexne. JIyu cBera. ToueyHbli HICTOUHUK CBETA.

OTtpaxkenue cBera. 3akOHbI OTpaxkeHus cBeTa. [locTpoeHue n300pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3aKOHBI MTpeIOMIIEHHUs cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. l[lpenenbHbld yroyl IOJHOTO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CiaoxHbI coctaB Oenoro cBeta. LIBer.

CoOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DOKycHOe
paccTosiHMe W ONTHYEeCKas cuia TOHKOM JuH3bL. [locTpoeHune uzoOpakeHuil B
coOupamIuX U pacceuBaromux jduH3ax. GopMmyna TOHKOW JIMH3BL. YBEITUYEHHUE,
JTaBaeMoe JIMH3O0M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.



BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HWCTOYHHKHU.
YcaoBuss HaOMOMEHUS MAaKCUMyMOB W MHHHMYMOB B HWHTEpP(hEpPEHIIMOHHON
KapTUHE OT JBYX CUH(a3HbIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YcCaoBUE HaOMIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
IU(PPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JYIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOIN, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIUOHHAS PEMIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHENHOE pacIpOCTpaHEHUE, OTPAKEHUE M MPEIIOMIICHHE CBETA.
OnTtuyeckue MpuOOpPHI.

[TomHOE BHyTpeHHEE OoTpaxkeHue. Mozenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenue natepdepeHinm cBera.

Hab6nronenue nudpaxiuu ceera.

HaOnronenue nucnepcuu cBera.

[Tomy4yenue criekTpa ¢ MOMOILBIO MPU3MBL.

[Tonydenne cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

Ha6nronenue nonsipuzanuu cBeTa.

Vyenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3mepenune nokaszarens npeoMIIeHUs CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habmronenue qucnepcuu cBeTa.

Pa3nen 6. OCHOBBI CIEHUAJIBHON TEOPHH OTHOCUTEILHOCTH

['paHnubl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  [locrymars
CIIELIMAJIbBHOW TEOPHUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTHU
CBETa B BAKyyMe€, IPUHUMUII OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aAMEJICHUE BPEMEHU U COKPAILICHHE
JUUTAHBL.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b MacChl C HEPrUEl U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTUs
ITOKOS.

Pasznes 7. KanToBas pusuka
Tema 1. Inemenmot K6aHMOB0I ONMUKU



®oronsl. opmyna [lnanka cBsi3u s3HEpruu GOTOHA C €r0 YaCTOTON. DHEPrus
¥ UMIYJIbC POTOHA.

OtkpeiTre u uccienoBanue ororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorddexra. YpaBuenue DuHmTeitHa s poToddpdekra. «KpacHas rpanunar
doTordexra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuueckue yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEYHAsi 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

WccnenoBanue 3akoHOB BHelIHEro GpoToaddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopaa mo paccesHuro o -4acTHIL.
[Inanerapuas mogens aroma. Iloctynatel bopa. M3nmydeHue W mOTJIONIEHUE
(GOTOHOB MpU mMepexojie aToMa C OJHOTO YPOBHSI SHEPrHHM Ha Jpyroil. Bumisl
criekTpoB. CHEKTp YPOBHEU HEPTrUU aToMa BOJIOPOIA.

BonnoBelie cBoiicTBa yactuul. Bosnsl ne bpoitnsa. KopmyckynsipHO-BOJHOBOM
Ty aJIN3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHaJu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue muHENYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

Hab6nronenue nmuaeituaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOXKHOCTh CTpPOCHHS sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopma 1o ompeaeneHu0o  cocTaBa
pagnoakTuBHOTO wW3imydeHus. CoiictBa ambda-, OeTa-, TraMMa-U3Iy4ICHHUS.
Binsinue pagnoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeiTHE TpoTOHA W HeWTpona. Hykmonnas moxens sinpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.



Anbda-pacnag. ONEKTpPOHHBIA U TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIydeHHE. 3aKOH PaJIMOaKTUBHOIO pachaja.

DOHeprus cBA3M HyKJIOHOB B sifpe. SnepHeie cuibl. JledekT macchl sipa.

SnepHbie peaknuu. JleneHue u CUHTE3 s1ep.

Anepnsiii peaktop. Tepmosinepusiii cunte3. [IpobnemMbl U NEPCHEKTUBHI
AJIEPHOM SHEPTETHKU. DKOJOTUYECKHE ACTIEKTHI SJIEPHON SHEPTETHKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeToabpl HaOJIIOIEHUS ¥ PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

®dyHaamMeHTalbHbIe B3auMOoeicTBUs. EQMHCTBO (pn3MUeCKOil KapTHUHBI MUpA.

TexHuyeckre yCcTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: NO3UMETP, KaMepa
BuiibcoHa, siaepHblil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CuéTunK NOHU3HUPYIOLIUX YaCTHULL.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (poTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH

Otamnsl pa3BuTHs acTpoHOMuUM. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3ausi, sSpKUe 3BE3NBI, IUIAHETBHI, UX BHIMMOC
JBUKEHHUE.

ConHeuHas cuctema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ComHia u 3BE3Z.
3BE3BI, UX OCHOBHBIE XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaJbHBIM KJIACC —
CBETUMOCTBbY». 3BE31bl TIJIaBHOM IOCIIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBbY» JUIsl 3BE3] TJIABHOM ITOCIIEAOBATEIBLHOCTU. BHyTpeHHee cTtpoeHue
3BE3/1. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKAECHUN U 3BoIronuu CosHIa U
3BE37. DTambl )KU3HU 3BE3 .

Mueunsiii I[lyte — nama I'amaktuka. [lonoxenune u aBukeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmmipenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajgakTuk.
Teopus bonbioro B3pbeiBa. PeMKTOBOE M3y4YeHHUE.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepewménnbie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

HaGnronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUH I ONpe/ieNICHUs MOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CeBEpHOro NOIyIIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilytu.



O6o0maronee MoBTOpeHne

Ponr ¢usnku uW acTpoHOMHM B JKOHOMHYECKOW, TEXHOJOTUYECKOH,
COIIMAJIBHON M 3THYECKOH cpepax NesaTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUH KapTHHE MHUpPA, POJIb PU3UUYECKON TEOPHUH
B (OPMHUPOBAHMHM TIPEACTABICHUA O (DU3NIECKON KapTHHE MHpPaA, MECTO
(bu3rYecKoil KapTHUHBI MHpaA B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kiacce oCyiecTBIsIeTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcaMM MAaTEMATHKH,
OMOJIOTHUH, XUMUH, Treorpaduy U TEXHOJIOTUH.

Meowxcnpeomemuvie nonwsmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUA: SIBJICHUE, HAy4HbIA (akT, rumore3a, (pumyeckas BEIUMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pemieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKHUE
GYHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPHI U HMX IPOEKIMU HAa OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
IPOU3BOJIHBIE DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOA00US TPEYroJbHUKOB,
OTpeIeJICHHUE TUIOMAIU TIIIOCKUX (Uryp u o0bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JBUKEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM IPUPOAE, ICUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOCHUE aTOMOB M MOJIEKYJI, KPUCTALINYECKAS] CTPYKTypa TBEPABIX
TeJl, MEXaHU3Mbl OOpa30BaHUS KPUCTALIUYECKOM PEIIETKH, CIEeKTPaIbHBIN
aHams.

l'eoepagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3K MArHUTHBIX PV,
doTochEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHIA.

Texnonozcua: JMHUM DIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
3JIEKTPOJIBUTaTENIb, WHAYKIHUOHHAS II€Yb, pajap, paauoONpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-medb, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
coJIHeuHas OaTapes.

INJNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIHIET'O OBPA3OBAHUSA

OcBoenune ydeOHOTO TpeaMmera «Du3nWKa» Ha YPOBHE CPEIHETO OOIIero
oOpazoBanusi (0a30BbIIl YPOBEHB) JOJDKHO OOECTICUUTHh JOCTIDKCHHE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI



JIM9HOCTHBIE Pe3yNbTaThl OCBOCHHSI yueOHOTO mpenMeTa «Dru3mKa» JOHKHBI
OTpaXaTb TOTOBHOCTb M CIHOCOOHOCTh OOYyYalOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3ULUEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
OTIBITA M OTIBITA JICSITEIBHOCTH B IMPOIIECCE pPeaM3allii OCHOBHBIX HaIPaBJICHHM
BOCITUTATEIILHOW IEATETLHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCUUCKOTO OOIIECTBA;

MPUHATHE  TPATUIIMOHHBIX  OOIICUETIOBCUYECKUX T'YMAHHCTHYCCKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIbHOCTh B MHTEpEcaxX TpakIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHUE B3aUMOJICHCTBOBATH C COIMATLHBIMU HHCTUTYTAMH B COOTBETCTBUU C
X QYHKIIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKON rpaXJaHCKON WJIECHTUYHOCTH,
MaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TTOBEACHMS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NEeATEIbHOCTU YYEHOIO;

OCO3HaHWE JIMYHOTO BKJIaJa B TIOCTPOSHUE YCTOMUMBOTO OyayIIero;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYCCKOE OTHOIICHUE K MUPY, BKJIFOYAs SCTETUKY HAyYHOTO TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoil HayKe;

5) Tpy10BOT0 BOCIIMTAHHUSI:

UHTEPEC K Pa3IMYHBIM cdepaM MpoPeCcCHOHAIBHON ACATEIBHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PM3UKOM U TEXHUKOW, YMEHHE COBEPIIATh OCO3ZHAHHBINA BHIOOP
Oynymiel mpoeCcCuu 1 peaTn30BbhIBATh COOCTBEHHBIC JKU3HEHHBIC TIAHEI;

TOTOBHOCThH M CIIOCOOHOCTh K 00pa30BaHUI0 U CaMOOOpa30BaHMIO B 00JIaCTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYeCcKOro BOCTIMTAHNS



c(hOPMUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHE TJIO0OAIBHOTO
XapakTepa 3KOJOTHUYECKUX TpooIieM;

TUTAHWPOBAHHE W OCYIIECTBIICHUE ACHCTBUI B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUSA 1eJIe YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paCIIMPEHUE OIbITAa JEATCTLHOCTH JKOJIOTHYSCKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PU3HMKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS GUBNUECKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAYYHOW JEeSTEIbHOCTH, TOTOBHOCTH B TMpOIEcCe
M3ydeHuss  (U3UKA ~ OCYIIECTBISATH  IMPOCGKTHYID M HCCICI0BATEIBCKYIO
JeSTeIbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble 1ornueckue aAeiicTBMs:
CaMOCTOSITENIbHO  (OpMyIMpOBaTh W aKTyaIM3UpOBaTh  MpoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENU JCATEIbHOCTH, 3aJ1aBaTh I[apaMETpbl U KPUTEPUH HX
JOCTHKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTM W MNPOTUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIESITEILHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPJIMHUPOBATh W  BBHIMIOJNHATH PpabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble uccienoBare/ibCKue 1eiCTBUA:
BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIIOUEBBIMU MOHATHUAMU U METOIAAMHU
duznyecKoil HayKu;
BIIAJICTh HAaBBIKAMU y4€OHO-MCCIICIOBATEIHCKON M MPOEKTHOMN NESITEIIbHOCTH
B 00slacT (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peuieHusl 3a/ay (U3MYECKOTO COJepkKaHUsl, TPUMEHEHHUIO Pa3TUYHbIX
METOJI0B [IO3HAHUS,
BJIAZICTh BUAAMH JICITEIBHOCTH MO TMOJYYECHUIO HOBOTO 3HAHMS, €ro
WHTEPIpPETAINH, TPEOOPA30BAHUI0O W MPUMEHEHHUIO B PA3IMYHBIX yUeOHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPU CO3/IaHUH YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;



BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PpEeIICHUs, HaXOIUTh apTyMEHTHl IS JIOKa3aTeIhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBATh TIOJYYCHHBIE B XOJ€ PEIICHHUs 3aJadd  pe3yJbTaThl,
KPUTHYECKH OIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 33Jauyud B 00pa30BaTEIHHOU
NEeSTEIBHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B TPAKTHUECKYIO 00JIacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUrHHAIbHBIC TOAXObl U PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE abTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumeii:

BJIQJICTh HABBIKAMHU TOJIYYCHHS WH(POpMAUA (HU3NIECKOTO COJCPIKAHHS W3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBISATh IIOWCK, aHAJIM3,
CUCTEMATH3AIMI0 U MHTEPIpETali0o WHGOPMAIIUN Pa3TUYHBIX BHAOB U (Hopm
MIPEACTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITHH;

UCIIOJIb30BaTh  CPeACTBa  WH(MOPMAIIMOHHBIX UM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHUN JSPrOHOMHMKH, TEXHUKH OCE30I1aCHOCTH,
TUTHCHBI, PECYpCOCOEpe)EHUsS, TPaBOBBIX H OJTHYECKHX HOPM, HOpPM
nH(pOpMaITMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCTHI (PU3MUECKOTO COJACPKAHUS B Pa3IUYHBIX (Gopmarax C
y4€TOM Ha3zHAaYeHUsT MHPOPMAIIUU U TIEJIEBOM ayIUTOPHH, BEIOMpAs ONITUMAIIbHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIH3aIiH.

KoMMmyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

OCYIIECTBJISATh, OOIIEHWE Ha YypoKax (U3MKK U BO BHE-YPOUHOUH
NEeSATETBHOCTH;

pacmo3HaBaTh TPEANOCHUIKM  KOH(MDJIUKTHBIX CHUTyalldidi W CMSATYaTh
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMAaTh W HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIVNBUAYATHHON
padoTHI;

BBIOMPATh TEMATHUKy ¥ METOABl COBMECTHBIX JEUCTBHI C yd4&€TOM O0OmUX
WHTEPECOB M BO3MOYKHOCTEH KaXKJOTO WieHA KOJUICKTUBA;



IIPUHUMATh LE€IM COBMECTHOW  JEATENIbHOCTH, OpPraHU30BbIBATH W
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JNOCTHKEHHUIO: COCTABIISITH IUIAH JEHUCTBUM,
pacupenensiaTb pojaud ¢ Y4€TOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXJOI0 YYAaCTHUKA KOMAaHIBI B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/yiaraTtb HOBBIE IIPOEKTHI, OLEHMBATh HIEHU C TIO3ULUUNA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSATENIbHO OCYLIECTBIATh MMO3HABATENIbHYIO AESITENBHOCTh B 00JACTH
(U3MKM W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIMIEHUS PACUETHBIX U Ka4YE€CTBEHHBIX
3a/1a4, IUIaH BBIMOJHEHUS IPAKTUYECKON Pa0O0ThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHUI;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (hOPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAUIMH B 001acTH
(U3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIIQJICTh  HaBBIKAMHM  TO3HABATENbHOW  pedJekcuu KaKk  OCO3HAHUS
COBEPIIAEMBIX JIEWCTBUM M MBICIUTENbHBIX IPOLECCOB, MX pE3yJIbTaTOB M
OCHOBAHHUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTrO
peLieHus;

YMETh OLEHUBATh PHUCKU W CBOEBPEMEHHO MPUHHUMATh PELIEHUS MO HX
CHUKEHUIO;

OpUHUMATh MOTHUBBI W apryMEeHThl APYrMX IMpU aHaJM3€ pe3yIbTaToB
NEeSTENBHOCTH;

MPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;



MPUHUMATh MOTHBBI M apPTyYMEHTHI JPYTUX TMPU aHAINW3E pPe3yIbTaTOB
JeSITeIbHOCTH;

npuU3HaBaTh CBOE IIPABO U TMPABO JAPYTUX HA OIIHUOKH.

B mpomecce nocTrkeHUsS] JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MPOTPAMMBI
mo ¢u3MKe IA YPOBHS CpeaHero oOmero oOpa3oBaHUS y O0O0yYaromuxcs
COBEpIICHCTBYETCS HYMOLIMOHAIIbHBIH WHTEIJICKT, MpeIoJIararonmi
c(hOpMHUPOBAHHOCTS:

CaMOCO3HaHUsI, BKIIFOYAIONIETO CIIOCOOHOCTh MTOHUMATh CBOE 3MOITMOHATILHOE
COCTOSTHUE, BUCTh HAIIPABICHUS PA3BUTHI COOCTBEHHOW IMOIIMOHAIBLHOU chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMs, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aJalTUPOBAThCA K
AMOITMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTUBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHXKEHUIO TEIH U
yCcrexy, ONTHMH3M, WHHIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATDBI

K konmy obOyuenus B 10 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMNXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAayYHOW KapTUHBI MHUpPA, B Pa3BUTHU COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIBHOCTH JIKOJIEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJICTIeH:
MaTepHualibHasl TOUKa, MHEepIUaIbHas cucTeMa OTCu€Ta, abCOIIOTHO TBEPIOE TEINO,
UJICAIbHBIN T'a3, MOJEIIM CTPOECHHUS Ta30B, KUIKOCTEN U TBEPIBIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacno3HaBaTh (PU3NUYECKHUE SIBJICHUS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHMS BEIIECTBA U
ANEKTPOAMHAMUKN:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPAMOJIMHENHOE
JIBW)KEHUE, CBOOOJHOE TMaJeHuEe TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEPIUS,
B3auMoIeicTBUE T, Auddy3usi, OpOYHOBCKOE ABUKEHHUE, CTPOCHUE JKUIKOCTEH
1 TBEPIBIX TEJ, N3MEHEHNE 00bEMA TEIl MPU HATPEBAHUH (OXJIAKIECHUH ), TETUIOBOE
paBHOBECHE, MCIIAPEHHUE, KOHJCHCALMS, IUIaBJIEHUE, KPUCTAJUIN3alUs, KUIICHHE,



BJIA)KHOCTB BO3/1yXa, OBBIICHHUE JABJICHUS T'a3a IPU €r0 HATPEBAHUU B 3aKPBITOM
cocyle, CBSI3b MEXAY MapaMeTpaMyd COCTOSIHHSI Ta3a B H30Ipoleccax,
AJIEKTpU3aIUA TEJ, B3AaUMMOJICUCTBUE 3aPsJIOB;

OTHMCBHIBATh MEXAHWYECKOE JIBHIKEHHE, MCMOJIb3ys (DU3UUYECKUE BEIMYMHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca TeJa, CHia,
MMIYJIbC TE€JIa, KNHETUYECKAasd JHEPrusi, MOTCHUUAIbHASA 3HEPTUS, MEXaHUYECKas
paboTa, MexaHWYecKass MOIMHOCTh; NPH OINWCAHWW TMPaBUIBLHO TPAKTOBAThH
(bU3UYECKUI CMBICT MCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUYCHHS U EIUHUIIBI,
HaXOJHUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUUHY C JAPYTHUMU
BEJIMYMHAMU;

ONKMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONB3Yysd (U3WYECKUE BEIMYMHBL: JaBJICHHUE Tas3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAsl DHEPTUSI XaOTHYECKOTO JBMIKEHHS MOJICKYJ, CPEIHEKBAApATAYHAS
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIIOThI, BHYTPEHHSS SHEprus, padora rasa,
KO3 GUIIMEHT TOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUrATENs; MpPU OMNHCAHUU
MPaBWJIbHO TPaKTOBaTh (DU3UYECKUN CMBICI HCIOJIB3YEMbIX BEJIUYUH, UX
0003HAYEHUS M CIWHHIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BEIUUUHY C IPYTUMHU BEJIMUYMHAM;

ONKMCHIBATh U3YUYEHHBIC AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
sIBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (HU3UUECKUE BEITUYUHBI: DJICKTPUUYCCKUM 3apsi,
3JIEKTPUYECKOE T0JI€, HAMPSKEHHOCTD MOJIsI, TIOTEHINAJ, PA3HOCTh MMOTEHIMAJIOB,;
Py ONHCAHWHM TIPAaBUJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3YEeMbIX
BEJIMYMH, WX OO0O03HAYEHUs] M EIWHUIIBI; YKa3bIBaTh (hOPMYIIBI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJTMUYUHAMM;

aHaJIM3UPOBaTh (PU3UYECKUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3UYECKUE
3aKOHBI ¥ TIPUHIUIBIL: 3aKOH BceMUpHOTO TsroTtenus, I, I u 111 3akonbl HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOM JHEPIUM, 3aKOH COXPAHEHUS WMITYJIbCa,
MPUHIUIT CYNEPHO3UIMN CHUJI, TPUHIMIT PABHOIPABUSA HHEPIMAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETHYECKOW HEPIUU TEIUIOBOTO JBUKEHUS MOJIEKYJI C
aOCOJIIOTHON TeMIepaTypou, MEepPBbIi 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHCHHUS
AJIEKTPUYECKOTO 3apsaa, 3akoH Kyiona, mpu 3TOM pasnnyarh CIOBECHYIO
bopMyJIUPOBKY 3aKOHa, €r0 MaTeMaTUYECKOE BBIPAKCHHE W YCIOBUS (TPaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMINBI JCHCTBUS MAaIWH, TOPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3auvaTh yCJIOBHs UX O€30MMaCHOTO WCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI 110 MCCJICIOBAHUIO (DU3NYECKUX SIBJICHUN W
MPOLECCOB C HCIOJIb30BAHUEM IIPAMBIX M KOCBEHHBIX HM3MEPEHUM, MPU STOM



dbopmynupoBath mpolOsieMy/3amady H THUNOTE3y Y4YeOHOro OKCIEpHMEHTa,
coOupaTth YCTaHOBKY W3 MPEMAJIOKEHHOTO OOOpYAOBaHHUS, MPOBOAUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJISATH NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUYHH, MIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHS W HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (PU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSAMBIX HU3MEPEHHI, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcHpoBaTh PE3yNbTAThl MOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BHJIE€ TaOJINII U TPaUKOB, A€NIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

cobJroAaTh npaBuia 0€30MacHOTO TPyJa NP MPOBEICHUM UCCICTOBAHUI B
pamMKax y4eOHOTO 3KCIEpUMEHTa, Y4eOHO-MCCIEIOBATENbCKOM U IPOEKTHOM
JESITEIbBHOCTU C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000py10BaHUS;

pemiaTh pacu€THblE 3aJaud C SIBHO 3aJaHHON (DM3MYECKOW MOJENbIO,
UCIIONb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a4n
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEITUYMHBI U (DOPMYIIHI,
HEOOXOAUMBbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUWBATh PEATbHOCTD
MOJIy4YeHHOTO 3HAaYeHUs (PU3UUECKON BEIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBAThH JIOTUYECKU HEMMPOTHUBOPEUUBYIO
LENOYKY PpaCCYXJCHUI C ONOpPOHd Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYecKre ABICHHUS,

UCIOJb30BaTh  MpPH  pPEIIEHUH  ydyeOHBIX  3aJad  COBpPEMEHHbIE
MH(}OpMaMOHHBIE TEXHOJIOTHH AJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
Y TIPEACTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MH(GOpPMAIK, MOJTYy4YEHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyt0 HH(POPMAILHUIO;

MPUBOJIUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKu, OOBSCHEHHE MPOILECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJOTU;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
i obecrieyeHus: 0€30MacHOCTU MPHU OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsi COXPAHEHUS 310POBbS M COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOUIEH CpeIE;

paboTatb B TIpYyIIE C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBAaTh PabOTy TPyNIbl, PALMOHAIBHO pacHpelnessaTh OO0s3aHHOCTU U
IJIAHUPOBATH JESITENBHOCTh B HECTAHJAPTHBIX CUTYAlUsX, aJ€KBaTHO OLIEHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PELIEHUE PACCMATPUBAEMON TPOOIEMBI.

K koHmy obOyuenus B 11 KJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:



JE€MOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (PU3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B PAa3BUTHH COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON ACATENBHOCTU JIOAEH, LEIOCTHOCTh M €IUHCTBO
(pu3nyeCcKoil KapTUHBI MUPA;

YUHUTBIBATh TPAHULBI TNPUMEHEHUS M3YYEHHBIX (U3HYECKUX MOJIEIEH:
TOYEYHBIN JJIEKTPUUECKUM 3apsll, JIyd CBETa, TOUCYHBIM UCTOYHHMK CBETA, SICPHAs
MOJIeTIb aToMa, HYKJIOHHas MOJETh aTOMHOIO sipa MPH PEIIeHUU (PU3UIECKUX
3azay;

pacrno3HaBaTh (pU3NYECKUE SIBIECHUS (IPOLECCH) U OOBICHATHh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOW (DM3UKU: IJIEKTPUUYECKAs] MPOBOIUMOCTD,
TEILUIOBOE, CBETOBOE, XMMUYCCKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHuTHasT WHAYKUWS, JEHCTBHE MAarHUTHOIO IIOJS Ha
IOPOBOJHUK C TOKOM W JBHXKYILIUICS 3apsijl, dJEKTPOMarHUTHbIE KOJI€OaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAXKECHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakius U TNOJSpU3ALMS  CBETa, JAUCIEPCHS CBETA,
dbotornekTpuueckuit 3pdext (potorddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHas M MCKYyCCTBEHHAas

PaaOaKTUBHOCTD;
OMKCHIBATh M3YYEHHBIE CBOMCTBA BEUIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3IMYHBIX  Cpela) |

AJIEKTPOMAarHUTHBIE SIBICHUS (TPOLIECCHI), MCTONb3Yd (U3NYECKUE BEIMYUHBIL:
JJEKTPUYECKUN 3apsll, CWJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, IEKTPUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOABIKYIAsl cujia, paboTa TOKa,
MHIYKIUS MarHUTHOTO MNoJisi, cuwia Ammepa, cuna JlopeHina, MHIYKTHBHOCTH
KaTyIIK{, SHEPrus JJIEKTPUYECKOTO M MATHUTHOIO TMOJIEH, MEPUOJI W YaCTOTa
KosebaHuil B KojeOaTeIbHOM KOHType, 3aps] W cuja TOKa B Ipolecce
TapMOHMYECKUX JJIEKTPOMArHUTHBIX ~KoJeOaHui, (OKYyCHOE pacCTOsIHHE U
onTHYECKas CWUJia JIMH3bI, MPU ONMHMCAHUM MPABUJIBLHO TPAKTOBATh (U3MUECKUIl
CMBICII HCIOJNBb3YEMBIX BEJIIMYUH, MX OO0O3HAYEHUS U EAUHMIIbI, YKa3bIBaTh
GopMynbl, CBSA3BIBAIOUIME JAHHYIO (U3MYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SBIECHHWS M IIPOLECCHI, HCIOJIb3Ys
(¢u3nyuecKkrue BEIUYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUsI U UMITYJIbC (POTOHA, EPUOJ MOJypachaaa, SHEPTUsl CBSI3U
aTOMHBIX fJ€p, MPH ONHUCAHUU TNPABUIBHO TPAKTOBaTh (UIUUYECKUN CMBICT
HCIOJIb3YEMBIX BEJIIMYMH, UX OOO3HAUYECHHUS M EIUHHIIBI, YKa3blBaTh (POPMYIIBL,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYMHAMH,
BBIUUCIIATH 3HAaU€HUE (PU3NYECKON BETNUMHBI;



aHAJIM3UPOBATh (PU3MYECKUE MPOILIECCH U SBJICHHS, UCIOIB3YS (PU3NUECKUE
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEOBATEIBHOTO U MapajliIeIbHOrO
COCIMHEHMSI TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHra, 3aKOH SJIEKTPOMArHUTHOM
UHAYKIIUY, 3aKOH MPAMOJUHEHHOTO PaclpOCTPAHEHHs CBETA, 3aKOHBI OTPaKECHHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHHE ODWHINTEeHHA 11 doTtodddekra,
3aKOH COXPAaHEHWsl SHEPruHu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
ANEKTPUYECKOr0 3aps/ia, 3aKOH COXPaHEHHs] MAcCOBOIO 4YMCIIa, MocTysatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipu 3TOM pa3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTUYECKOE BBIPAKEHHE U YCJIOBHUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

OTIPE/ICTISATH HAMIPABJICHNE BEKTOPA HHIYKIIMM MAarHUTHOTO TOJISI MPOBOTHUKA
C TOKOM, CHJIbl AMIiepa 1 cuibl JIopeHna;

CTPOUTb U OIUCHIBaTh H300pAKEHUE, CO3aBAEMOE IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIONHATh OKCIEPUMEHTHI TIO0 HCCIEAOBAHUIO (PU3NYECKUX SBICHUM W
MPOIIECCOB C HUCHOJB30BAaHMEM TPSMBIX U KOCBEHHBIX H3MEPEHUH: TpPU ITOM
GopmynupoBath mpobiieMy/3ajadyy M TUIOTE3y Y4YeOHOIro OSKCIEpHUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOJIHI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBbIC M3MEPEHUS (DPU3UUECKUX BEINYUH, TIPU
TOM BbIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS U MCMOJIb30BaTh HU3BECTHBIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN U3MEPEHHU;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpSIMBIX U3MEPEHH: TpPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH
pe3yNnbTaThl MOTYYCHHON 3aBHUCHMOCTH (M3MUYECKUX BEIMYMH B BHUJE TaOIUIl U
rpaduKoB, JeaTh BBIBOJBI [0 pE3yJIbTaTaM UCCIIEOBaHMUS;

co0roaTh npaBuiia 0€30MacHOro TpyJa MPH MPOBEACHUHM HCCIIEIOBAaHUMA B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW U MPOEKTHOU
NEeSATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHON (U3UYECKOW MOJIENbIO,
UCIOJB3YS (PHU3UUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3a7aun
BbIOMpATh (PU3UYECKYI0 MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HeoOXoauMble NIt €€ pelleHUs, TPOBOAUTh PacdyE€Thl M OLIEHUBATH PEaJTbHOCTD
MOJIy4€HHOTO 3HAUYCHUS (PU3HUUECKON BEIIMYUHBL

pelaTh KaueCTBEHHBIE 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM HAa HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W
bu3nueckue sIBICHUS;



UCIIONIb30BaTh  NPHU  PEIIEHHH  Y4eOHBIX  33Ja4  COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPE/ICTaBJICHUs Y4eOHON M HAy4YHO-MOMYJSIPHON MH(pOpPMALIUU, MMOTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTy4aeMyto HH(OPMAIIHIO;

OOBSICHSATh TPUHLMIBL JEUCTBUS MAIllMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3anuyarh yCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOU
KU3HU;

PUBOJIUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHUE MPOIECCOB OKPYKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieyeHus: 0€30MacCHOCTU MpHU OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
NOBEJCHUS B OKPYXKAIOILEH CPEE;

paboTatb B TIpYyIIE C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pOJIEH,
IJIAaHUPOBATH pPabOTy TPyNIbl, PAaUMOHAIBHO pACHpPENesiTh OOS3aHHOCTU U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CHUTYallMSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Kourpoabnsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIE
padoThI padoThI
pecypcbl
Paznean 1. DU3UKA U METO/JIbIl HAYYHOI'O ITIO3HAHUSA
bubnunoreka LIOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
2.3 3aKOHBI COXPAaHEHUsSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
but6mmorekxa [IOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [JOK
' ®da30Bble IEPEXOBI 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

Hroro no pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

24

bubnunoreka LIOK
41 MeKTpoCTATHKA 10 https://m.eds00.ru/7f41bf72
4 [TocTosiHHBIM 31€eKTpUUYecKUil TOK. TOKHU B 12 Bu6mumotexa [JOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KITACC

KoauvecTBo 4acoB DJIEKTPOHHbIE
HauMeHoBaHuUe pa3iejioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (uidpp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnnoreka [JOK
' WHIYKIMS https://m.edso00.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS Y BOJIHBI
91 MexaHu4ecKue 1 AIEKTPOMarHUTHbIE 9 1 bubmmoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHu4ecKHue U AIEKTPOMAarHUTHBIE bubmuoreka [JOK
2.2 5 1
BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmoteka IIOK
2. 1
3 Onrriia 0 3 https://m.edso0.ru/7f41c97c
Hroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnmnorexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [{OK
4.1 DIIEeMEHTHI KBAHTOBOW ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubmuoteka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE SApO 5

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

Hroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7

Hroro no pazneny 7

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

Pa3nea 6. OBOBIIAIOIIEE IIOBTOPEHHUE

bubnunoreka LIOK
6.1 Obodmaiomee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ugposbie
Tema ypoka Kourpoas  Ilpakruyec  uugpp
n/n Bcero HbBIE Kue oﬁpasosaTe.Hbele
padoTbI padoTbI pecypchl
1 dusnka — Hayka o npupojae. Hayunsie MeToabl 1 bubnnoreka [JOK
MO3HAHUS OKPYKAOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo pu3Huku B GOpMUPOBAHUN COBPEMEHHOM
2 HAy4YHOU KapTUHBI MUPA, B TPAKTHYECKON 1 bubmmorexa [JOK
i P . pa, B 1P https://m.edsoo.ru/ff0c33e6
JESITEIbHOCTH JIFOJIeH
Mexanuueckoe nBuxkeHre. OTHOCUTEIHLHOCTh
3 MEXaHHUYEeCKOTo JBrkeHus. [lepemenienue, CKOpocTh 1 bubmmorexa LOK
A - HepeMelt » CKOP ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE PSIMOJIMHEMHOE JBUKEHUE 1 bubmmorexa [OK
P P s https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOIMHENHOE ABUKEHUE 1 bubmmorexa [OK
yCRop P A https://m.edsoo.ru/ff0c372e
bu6nmoreka [JOK
6 CBobosHOe nmajsieHue. Y ckopeHre cBOOOIHOTO MaieHUs 1
A A P A A https://m.edsoo.ru/ff0c39cc
F KpuBonunelinoe asuxenue. J[BrmxkeHne MmaTepuaabHON 1 bubnmoreka [JOK
TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
8 [Tpuniun otHocuTensHocTH ["anunes. UHepuuanbHbIe 1 bubnuotexa [JOK
cucreMsl orcyera. [lepssiii 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [IpuHIMN cynepno3uiuu Cui. 1 bubnmoreka [JOK
Bropoii 3akoH HeroTOHA 17151 MaTepUaIbHOM TOUKA https://m.edsoo.ru/ff0c3be8
10 Tperuii 3akon HproToHA 111 MaTeprUaIbHBIX TOYEK 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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https://m.edsoo.ru/ff0c3be8

1 3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [leppas bubnnoreka [HOK
KOCMMYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuita octH. 3akoH I'yka. Bec tena
yipyr YK https://m.edsoo.ru/ffOc3e18
Cuita tpenus. Koaddunment tpenusa. Cuna
13 CoII OTI:IBneHH;I II (11)/1(1),IIBI/I)KGHI/II/E) TeNa B )KUIKOCTH WU bubmorexa LOK
P p https://m.edsoo.ru/ffOc3f76
rase
[ToctynatensHoe U BpalareibHOE ABHKEHUE
14 abcoiroTHO TBEpIoro Tena. MomeHT cwiisl. [1nedo Bubmorexa ITOK
P L ' https://m.edsoo.ru/ff0c41a6
CWIBL. Y CJIOBHSI paBHOBECHS TBEPOTO TeIa
Nmnynbc MaTepuaibHONW TOUYKH, CUCTEMBI
15 MaTepUAIIbHBIX TOYEK. IMITyIIbC CHIIBL. 3aKOH bubmmorexa [TOK
p ' Y ’ https://m.edsoo.ru/ff0c43d6
COXPaHEHHUS UMITyJIbCa. PeakTHBHOE TBUKEHHE
PaGota u momtHOCTE cvitbl. KuHeTnueckas sHeprust
16 MaTepuaIbHOW Touku. Teopema 00 H3MEHEHUH bubmmorexa [TOK
p N ) p https://m.edsoo.ru/ff0c4502
KHHETUYECKOW SHEPTUU
[TorenumaneHas sHeprus. [loTeHnnanpHas sHEprus
17 0 neopMUpOBaHHOM TT nHbl. [loTennuannHas bubmmorexa [IOK
yupyr pMHP Py ’ https://m.edsoo.ru/ff0c461a
SHEPTHUsl TeJla BOJIU3U MOBEPXHOCTU 3eMITH
IToTeHnunanbHbBIE U HENOTEHIIHAIBHEIE CUIIBL. CBI3b
18 paboThl HEMOTEHITUATBHBIX CUJI C U3MEHEHUEM bu6nmoreka [JOK
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH https://m.edsoo.ru/ff0c478c
COXPAaHCHUS MEXaHHUECKON YHEPTHH
Jlaboparopnas padota «VccrnenoBanue cBsi3u pabOThI
19 CHWJIBI C I3MEHEHHEM MEXaHUUYECKOM dHEepruu Tena Ha
MIpUMEPE PACTIKCHUS PE3HHOBOTO KT'yTa
20 KonrtponsHas pabora o teme «KunemaTuka. bubnuorexa [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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Jlunamuka. 3aKOHbI COXPAaHEHUSI B MEXAHUKE

OCHOBHBIE ITOJIOKCHHS MOJICKYJIHPHO-KI/IHGTI/I‘IGCKOI;'I

https://m.edsoo.ru/ff0c4b74
bu6mmoreka [IOK

21 teopuu. bpoyHoBckoe aBmkenue. duddysus https://m.edsoo.ru/ff0c4dc2
Xapaxkrep JBHKEHUS U B3aUMOJICHCTBHS YaCTHULL
22 BelecTBa. Mozenu CTpOeHMs Ia30B, JKUJIKOCTEN U
TBEPJIBIX TEIl
23 Macca monekyi. Konngectso BemecrBa. [locrosiHHas
ABorazipo
24 TemnnoBoe paBHOBecue. TeMneparypa u €€ U3MEpEeHHUE.
[lIxana remneparyp Llenscus
N bubnuorexa [JOK
25 Wneanbhsiii raz B MKT. OcHoBHOe ypaBHeHne MKT https://m.edsoo.ru/ffocafde
AGcomtoTHas TemrepaTypa Kak Mepa cpeiHen
26 KMHETUYECKOM SHEPTUH IBHXKEHUS MOJIEKYJI. bubmmorexa LOK
N https://m.edsoo.ru/ffOc511e
VYpaBuenue MeHneneeBa-Kinanelipona
27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
28 Jlaboparopnas pabota «lccrnenoBanre 3aBUCHIMOCTH
MEK1y ITapaMeTPaMu COCTOSTHUS Pa3pPEKEHHOTO ra3a
29 N3omporieccsl B uaeanbHOM raze u ux rpaduueckoe bubnuoteka [JOK
MPEJCTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHs dHEprus TEpMOJMHAMAYECKOW CUCTEMBI U
30 crocoOb! e€ n3MeHenus. KonnuecTBo TEmioTsl U bubnnorexka [JOK
pabota. BHyTpeHHsIsl S5HepTUs 0THOATOMHOTO https://m.edso0.ru/ff0c5952
UJIeaIbHOTO Ta3a
bu6mmorexa [IOK
31 Buget emionepean https://m.edsoo0.ru/ff0c5c36
32 VneapHas TEII0EMKOCTE BenecTBa. KomuecTBo bu6mmoreka [IOK

TEIUTOTHI TIPH TeTuIonepenaade. AanabaTHbIN MPOIIece

https://m.edsoo.ru/ff0c5c36
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33 IIepBblil 3aKOH TEPMOAVHAMUKHU U €r0 IPUMEHEHHE K bubnuoreka [IOK
n3olporeccam https://m.edsoo.ru/ffOc5efc

34 HeobOparumocts nporieccoB B mpupoze. Bropoii 3akon bubnnoreka [HOK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Ipunnun gevicteus u K111 TemioBoi MamHsl Ir?tl;lfsj?ll;lr(::cli;i)groullif 0c600a

36 Huxn Kapno u ero KITJ1

37 DKoJIOTHYeCKHEe POOIEMbI TEIIOIHEPTETHKH

38 Oo6o06maromuit ypok «MonekyispHas ¢puzuka. OCHOBbBI bubnnorexa [JOK
TEPMOJIUHAMUKH» https://m.edsoo.ru/ff0c6938

39 KonTponbhas padora no teme «MonekynspHas bubnnorexa [HOK
¢uznka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6a50

40 [TapoobpazoBanue u konaeHcanys. Vicnapenue u bubnuorexa [IOK
KUIIEHUE https://m.edso0.ru/ff0c63h6

41 AOGCOTIOTHAS M OTHOCUTENbHAS BIAKHOCTH BO3yXa. bubnuoteka [JOK
Hacsiennsiit nap https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucramnnueckrue u amopgHsbIe Tena.

42 AHM30TpONINS CBOWCTB KpUCTAILIOB. JKuakue bubmmorexa [OK
kpuctaysl. COBpeMEHHbIE MaTepHaIb httos://m.eds00. L/OCESID

43 [TnaBnenue u kpucraumsanus. Y AejibHas TeIoTa bu6nmoreka [JOK
rnaBneHus. Cyonumarius https://m.edso0.ru/ff0c6708

bubnmoreka [JOK

44 VYpaBHeHHe TEMI0BOro b6anaHca https://m.e dsogru 1066820

45 OnexTpuszanus Ten. JNeKTpudeckui 3apsa. JBa Buna bubmuorexa [IOK
BIIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0c6bcc

46 [IpoBOAHMKH, AUDIEKTPUKH U MOTYTIPOBOAHUKU. 3aKOH bubnmuorexa [JOK
COXpaHEHUs JJIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ffOc6bcc

47 BsaumopeiictBue 3apsnoB. 3akoH Kynona. Toueunslit bubnnorexka [JOK
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JIEKTPUYECKUI 3aps

Hanpsoxkéanocts anexTpudeckoro modis. [Ipunnun

https://m.edsoo.ru/ff0c6ced

bu6mmoreka [IOK

48 cynepncie‘nupm ANEeKTpUYecKux nose. Jinnum httos://m.edsoo.ru/fOCEdF2
HaNpPsHKEHHOCTH
49 Pa6ora cun anexktpocraruyeckoro nosis. [lorenuuarn. bubnmoreka [JOK
Pa3HocTes moTeHIMaIo0B https://m.edsoo.ru/ff0c6f00
50 [IpOBOIHUKY 1 TUBJEKTPUKHU B JIEKTPOCTATUYECKOM bubnnorexka HOK
nose. Jlusnexkrpuyeckas NpoHULIAEMOCTh https://m.edsoo0.ru/ff0c7018
N bubmuorexa [JOK
°1 dnekTpodmkocts. Konzercarop https://m.edsoo.ru/ff0c7126
59 DNeKTPOEMKOCTH MIIOCKOTO KOHJIEHCATOpa. DHEPTUS bubnnoreka [JOK
3apsKEHHOIO KOHJIEHCATopa https://m.edsoo.ru/ff0c72c0
53 JlabopartopHnas pabota "M3mepeHue 3IeKTpOEMKOCTH
KoHzAeHcaTopa"
[TpuHIIMTT NEHCTBUS ¥ IPUMEHEHNE KOHAEHCATOPOB,
54 KOMHUPOBAJIBLHOTO amnmnapara, CTpyHHOTo MPUHTEpa.
DneKkTpocTaTUUecKas 3alluTa. 3a3eMJIeHue
3JIEKTPONIPUOOPOB
DNEeKTPUYECKUM TOK, YCIOBUSI €T0 CYIIECTBOBAHUS.
55 [Tocrosinubiil Tok. Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma 1715 yyacTka Lenu
[TocnenoBarensHOE, MapasieibHOE, CMEIIAHHOE
56 COeTMHEeHHE MPOBOAHNKOB. JlabopaTopHas padboTa bubmmorexa [JOK
https://m.edsoo.ru/ff0c74f0
«/3ydeHne CMEIIaHHOTO COEUHEHUS PE3UCTOPOBY
57 PaGoTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA. 3aKOH bubnuorexa [JOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
58 3akon OMa 1St TOJTHOM (3aMKHYTOM ) AJIEKTPUYECKON bubnmuorexa [JOK

uenu. Koporkoe 3ambikanue. JlabopatopHas padora

https://m.edsoo.ru/ff0c7ae0
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«M3mepenne DJ]C uCTOYHMKA TOKA U €70 BHYTPEHHETO

COIMPOTUBJICHUA»

BHGKTPOHHaH IIpOBOANMOCTD TBépI[BIX METAJJIOB.

59 3aBUCUMOCTh CONIPOTUBIICHUSI METAILIIOB OT
Temreparypbl. CBepXIpOBOIUMOCTh
60 DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBa
ANEKTPOHHBIX IMYYKOB
[TonynipoBoiHUKH, X COOCTBEHHAS U IPUMECHAs
61 npoBoauMocTh. CBOICTBA p—N-Tiepexo/ia bubmorexa HOK
P ' p ' https://m.edsoo.ru/ff0c84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEeKTPUUYECKUI TOK B pacTBOpaxX MU pacruiaBax
62 AIEKTPOJIUTOB. DIEKTPOIUTUICCKAS TUCCOIHALINS bubmmorexa [JOK
P ' P AHCCORHATITL https://m.edsoo.ru/ff0c82ba
DneKTpon3
63 DneKkTpruyecKkuil ToK B razax. CaMoCTOATENbHBIN U bubnnoreka [JOK
HECaMOCTOATENbHBIN pa3psal. Monnus. I1nazma https://m.edsoo.ru/ffOc84ae
DnexTpuyueckue mpudopsl U yCTPOUCTBA U X
64 MpaKTU4ecKkoe mpuMeHenue. [IpaBuna TeXHUKH bubmmorexa [OK
p p P https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
bu6mmorexa [IOK
65 O6006maromuit ypok «IeKTpOIUHAMUKA»
HIQIOTIIH ¥P poa https://m.edsoo.ru/ff0c88be
KonTponbHas padoTa no Teme «J1eKTpOCTaTHKA.
66 [TocTOAHHBIN JIEKTPUYECKUH TOK. TOKM B pa3IMUHbIX bubmmorexa [OK
p ' p https://m.edsoo.ru/ff0Oc8a8a
cpenax»
67 Peseprubiii ypok. KonTponsaas pabora mo teme bubnmoreka [JOK
"OnexkrpoguHamMuka" https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O6o0matomnuii ypok mo remam 10 bubmuorexa [IOK

KJ1accCa

https://m.edsoo.ru/ff0c8f6c
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11 KITACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
Ne uudgposbie
Tema ypoka Konrpoabubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
ITocTossHHBIC MArHUTHI U UX B3aUMOCHCTBHE.
MarnurtHoe nojie. Bektop MarHuTHOR 1 bubmorexa HOK
' p . https://m.edsoo.ru/ff0c9778

UHAYKIUU. JINHUY MarHUTHON MHTyKITUU
MarauTHOe 1oJjIe MPOBOJHUKA C TOKOM. OTbIT
Opcrena. BzaumopaeiicTBue mpoBOIHUKOB C 1 bubmorexa HOK

P ' p https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHast pabora «/3yueHne MarHuTHOTO 1 1 bubnnoreka [JOK
MOJISL KATYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISl HA TIPOBOJIHUK C
tokoM. Cuna Amnepa. JlaGopaTopHas paborta 1 1 bubnmnoreka [JOK
«Uccnenosanue neicTBUS ITOCTOSHHOI'O https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy C TOKOM)
JleiicTBre MarHUTHOTO TIOJISl Ha JIBIXKYIIYIOCS
3apspkeHnyro yactuny. Cuita Jlopenma. Pabora 1 bubmorexa [IOK

P yio 4 P ' https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DOnexTpoMarHuTHas HHIyKIus. [ToTok BekTOpa
MarHuTHON uHAyKuu. DJ{C nayknuu. 3akoH 1
AIIEKTPOMArHUTHOU MHAYKIKu Dapanes
JlaGopaTtopHnas pabota «MccnenoBanue siBICHUS 1 1 bubnmnoreka [JOK
3JIEKTPOMArHUTHON MHTYKITUW https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SIBNenue camonnaykuuu. IC 1 bu6nmoreka [JOK

CaMOMHAYKIHH. 3HepI‘I/I${ MAarHuTHOTO I10JIA

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
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KaTyIIKH C TOKOM. SJIGKTpOMaI‘ HUTHOC I10JIC

TexHuuyeckue ycTpoicTBa U UX MPUMEHEHUE:
MOCTOSTHHBIE MArHUTBHI, SJIEKTPOMArHUTHI,

° 3JIEKTPOJBUTATElb, YCKOPUTEIH 3JI€MEHTapHBIX
YacTUll, UHAYKIMOHHAS TIeYb

10 O6o06maromuii ypok «MarHuTHoe ToJie. bubmuorexa [JOK
DJIEKTPOMAarHuTHasE MHTYKIIHS» https://m.edsoo.ru/ffOcab82

11 KonTponpHas padora o teme «MarHuTHoe bubnuorexa [JOK
noJie. DIIEKTPOMarHUTHAsI MHIYKIUS) https://m.edsoo.ru/ff0cad58
CBo0OoiHbIE MEXaHUYECKHE KOJIeOaHusl.

12 lMapmonnueckue konedanus. YpaBHeHUE bubnuoreka [IOK
rapMoHu4eckux kosnebanuil. [Ipespaienue https://m.edsoo.ru/ffOcaf06
SHEPIUu
JlaGopartopHas pabota «MccnenoBanue

13 3aBUCHUMOCTH TIEpUO/Ia MANIBIX KoJeOaHui rpysa
Ha HUTH OT JUTMHBI HUTH U MaCCHI TPy3a»

Koneb6arenbHblit koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHUS B UI€aIbHOM

14 K0JIeOaTeIbHOM KOHTYpe. AHAIOTUS MEXIY bubmmorexa LIOK

https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMH U HIEKTPOMArHUTHBIMU
KoJ1e0aHUsIMU

15 ®opmyna TomcoHa. 3aKOH cOXpaHEHMsI SHEPTUU bubnnorexka [JOK
B UJICAILHOM KOJIeOaTeTbHOM KOHTYpe https://m.edsoo.ru/ffOcb9c4
[IpencraBienue o 3aTyxaronux KouaeOaHUsIX.

16 BoinyxeHHBIE MEXaHUYECKUE KOJIeOaHMUsI. bubnnorexka [JOK
Pe3onanc. BeIHYKI€HHBIE 2JIEKTPOMarHUTHBIE https://m.edsoo.ru/ff0cbb86
KoJieOaHus

17 [Tepemennblit Tok. CHHYCOUABHBIN bubnnorexka [JOK



https://m.edsoo.ru/ff0cab82
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IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUIUTYJHOE U AEUCTBYIOLIEE 3HAUEHUE
CUJIbI TOKA U HaIIPSKEHUS

https://m.edsoo.ru/ff0cbd34

Tpanchopmarop. [IpousBoacTso, nepenava u

18 .
noTpeOIeHne IIEKTPUIECKON SHEPTUn
YCTpoiCTBO U IPAaKTUYECKOE IPUMEHEHHE
19 AIEKTPUYECKOTO 3BOHKA, FTeHEpaTopa bubmmorexa LIOK
p > patop https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, TMHUN 3JIeKTponepeaayd
DKOJIOTHYECKHE PUCKH TIPU IPOU3BOJICTBE
20 anexkTpodHeprun. KynbTypa ucnonp3oBanus
3IEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHu4eckre BOJHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubnnorexa [HOK
pacnpocTpaHeHus U JjIMHa BOJHBL. [lonepeunbie https://m.edsoo.ru/ff0cca54
Y TIPO/IOJIbHBIE BOJHBI
29 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnmnorexa [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 ONEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnnorexka [JOK
ckopocTsb. [lIkana 3J1eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMITBI PATUOCBSI3U U TEJICBUICHHUS.
PasButHe cpencts cBsa3u. Pannonokanus
bu6mmorexa [IOK
25 KonTponbnas pabota «KoneGaHus 1 BOJTHBI»
p p https://m.edsoo.ru/ffOcc6f8
[IpssMonuHEITHOE pacCIpOCTPAaHEHNE CBETA B
26 OTHOPOIHOM cpene. ToueuHblit HCTOYHUK CBETA bubmmorexa [TOK
p peae. ’ https://m.edsoo.ru/ff0cd350
JIyu cBera
97 OTtpaxenue cBera. 3aKOHbI OTPAXKEHUS CBETA. bubnmnoreka [JOK

[TocTpoenne n300pakeHHil B TUIOCKOM 3€pKajie

https://m.edsoo.ru/ff0cd4e0
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[Ipenomiienue ceera. [loaHOE BHYyTpEeHHEe

28 oTpaxkenue. [IpenenbHbIi yromi nojaHoro bubmmorexa [JOK
p P 4 https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPa’KEHUS
29 JlaGopaTtopHas pabora «M3mepeHnue nmokazareis bubnnoreka [HOK
MPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunzel. [loctpoenue n3odpaxkeHui B IMH3E. bubnmoreka [JOK
®opmyiia TOHKOH JIMH3bI. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 JlabGopaTtopHas pabota «MccienoBanue CBOMCTB
M300paKCHUM B JIMH3AX»
Hucnepcus cBeta. Cl0XHBIN cOCTaB 6€7I0ro
32 ceera. [[Ber. JlaboparopHas paboTa
«Habmonenne nucnepcun cBeTay
33 Wntepdepenmus creta. Audpakius cBera. bubnuorexa [JOK
JudpaxknuonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepednocTh cBeTOBBIX BOJIH. [lonspusanus bubnnorexka [JOK
cBeTa https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue npudOpsI U yCTPOMCTBA U YCIOBUS
ux 0e301acHOro NpUMEHEHUs
['paHuUIBl TPUMEHUMOCTH KJIACCUYECKOM
36 Mexanuku. [TocTymnarsl ciennansHOM Teopun bubmmorexa LIOK
' 4 P https://m.edsoo.ru/ff0cf862
OTHOCUTEJIBHOCTH
37 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. bubnuorexa [JOK
3aMmeyIeHHe BpEMEHH U COKPAILEHUE ITTUHBI https://m.edsoo.ru/ffOcfa42
OHeprus ¥ UMITYJIbC PEISATUBUCTCKOM YaCTULIBI.
38 CBs13b MacChI C SHEPTHEH U UMITYJILCOM bubmmorexa [JOK
p Y ’ https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
39 KonTtponbHas padora «Ontuka. OCHOBBI bubnuorexa [IOK

CHeHHaHBHOfI TCOPHUU OTHOCUTCIIBHOCTU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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®oronsl. opmyna [1nanka. Dueprus u bubnuoreka [IOK
40
UMITYIIbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccienoBanue GotodddekTa. bubmuorexa [JOK
Omngitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl pororddexra. YpaBHeHUE DUHINITCHHA
42 151 potodddekra. «KpacHas rpaHuiay bubmmorexa [JOK
A AP parHl https://m.edso0.ru/ff0d015e
dboTtorpdexra
43 Hasnenue ceera. Onbrtel [1. H. JIeOenera. bubnuorexa [JOK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYeCKUEe YCTPONCTBA U MPAKTUYECKOE
44 npuMeHEeHHe: (HOTOIIEMEHT, (OTOAATUHK,
COJTHEYHas OaTapesi, CBETO IO/
45 Pemenue 3amau no reMe «2J1eMEHTHI KBAHTOBOH bu6mmoreka [IOK
ONTHUKHU» https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbiTel Pezepdopna
46 10 paccessHuIO a-uactuil. [lmaneTapras Moenb bubmorexa HOK
P t P A https://m.edsoo.ru/ff0d091a
aToma
bu6mmoreka [IOK
47 II b
OCTYRaTH Hopa https://m.edsoo.ru/ff0dOafa
Mznyuyenue v norjolnieHue (POTOHOB NMpHU
48 e ey::o € aToMa ¢ OJIHOTO q)OBHﬂ SHCPFI/II/I Ha bubmorera [JOK
P VH A P P https://m.edsoo.ru/ff0dOafa
Ipyroi. Buabl ciekTpoB
BousiHoBBI€ cBOMCTBa yacTull. Bosubl ne bpons.
49 KopmyckynsspHO-BOJTHOBOM Tyaanu3m bubmorexa HOK
pTyCKyIAp Y ] https://m.edsoo.ru/ff0d0ca8
CIIoHTaHHOE ¥ BBIHYXKJICHHOE U3JTydeHUE
OTkpBITHE PATUOAKTUBHOCTH. OTIBITHI
bu6mmoreka [JOK
50 Pezepdopna mo onpenenenuto cocraBa

PAAOAKTUBHOI'O U3JTYYCHHUA

https://m.edsoo.ru/ff0d0fd2
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51

CgoiictBa anb(ha-, 6era-, raMmma-u3ITydeHUsI.
Brsgaue pPaaArnOaKTUBHOCTH HaA JKUBLIC
OpraHU3Mbl

52

53

54

55

56

OTKpBITHE TPOTOHA U HEUTPOHA. I30TOIbI.
Anbda-pacnaa. DIeKTPOHHBINA U TTO3UTPOHHBIH
Oera-pacnajn. ['aMmma-u3inyyeHue

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHbie
peakuu. Snepusiii peaktop. [Ipodnemsi,
MEPCIIEKTUBBI, YKOJIOTUYECKHIE ACTIEKTHI sIIEPHOM
SHEPTeTUKHU

OnemeHTapHble YacTULIBl. OTKPBITHE TO3UTPOHA.
Metoab! HaOIIOICHHSI U PErUCTPaLlui
3JIeMeHTapHbIX YyacTul. Kpyrisiii cTon
«DyHaMeHTaIbHbIE B3aUMOICHCTBHS.
EnuHCTBO DM3NYECKOi KapTHHBI MUPay

Bun 3Bé3gnoro nHeba. Co3Be3ausi, spkue 3BE3bI,
IUTAHETHI, UX BUANMOE JBHKeHue. ConHeuHas
cucreMa

Connue. ConneyHasi akTUBHOCTh. McTouHMK
sHepruu CosHLa U 3BE3]1

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

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

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

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3bI
TJ1aBHOM MOCJIEIOBATENIbHOCTU. BHYTpEeHHEE
cTpoenue 3BE311. COBpeMeHHbIE MPeICTaBICHUS
0 MPOUCXOXKIAEHUH U dBoJolnn CoHIa U 3BE3]

58

59

Mieunsiii [1yre — Hama ['anakTuka.
[Tonoxenune u asmxenue ConHna B ['anaktuke.
["amakTikn. YE€pHbIE ABIPHI B A1pax rajJakTHK

Bcenennas. Pa30eranue ranaktuk. Teopus
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60

bonbmoro B3peiBa. PenukroBoe usiyueHue.
Meraranaktuka

Hepemennsie npo6ieMbl aCTPOHOMUH

61

KonTponbHas padora «D1eMeHThI aCTPOHOMUHU U
acTpou3uKm»

62

Ob6o6maromuii ypok. Pois pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTHYECKOM, COITHAIILHON W DTHUECKOH
cdepax AeSITeTLHOCTH YeIIOBEKA

63

64

65

O6o6maromuii ypok. Pons u Mmecto Gpusuku u
aCTPOHOMHUH B COBPEMEHHOUN HAy4YHOW KapTUHE
MUpa

O6o6maromuit ypok. Posib ¢pusndeckoii Teopuu
B (popMUpOBaHUU TIPEICTABICHUHA O (PU3UICCKOM
KapTHUHE MHUpa

Ob6o6maromuit ypok. Mecto ¢puzndeckoi
KapTHUHBI MUPA B 00IIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUH O
npupojie

66

PesepBHBI ypok. MarHuTHOE 10JIE.
DNEKTpOMAarHuTHas MHIAYKIHS

67

68

PesepBnbiil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUU OTHOCUTEIBLHOCTH

Pesepnbrit ypok. KBantoBast ¢puznka. DneMeHTHI
ACTPOHOMHUH U aCTPOPUUKH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJANYECKOE OBECIEUEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 VYEHUKA

» ®uzuka, 10 kmace/ Msikumes I'.41., [lerpoBa M. A., CtenanoB C.B. u apyrue,
OO611ecTBO C OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3narensctBo «IIpocBeiienue

» Gusuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. oz
penakiueit [lapdpentreBoit H.A., AkiinonepHoe odiectBo «M31aTeancTBO

«HpOCBGIHeHI/IC»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Astopckas nporpamma A.B.Illatanunoi "®duszuka.Paboune
nporpammel.IIpenmerHas nuHust yueOHukoB cepun' Knaccuueckuid kype".10-11
KJIacChL:yueOHoe mocobue Jijisi 00111eo0pa3oBaTeIbHbIX
opranuzanui, [ Ipocsemenue,2017

Hunaktudeckue marepuansl Ousnka 10
kinacc,A.E.Mapon,E.A.Mapoun.U3narensctBo "/Ipoda",Mocka,2011.
H.N.30pun, KM Puzuka 10 knacc BAKO Mocksa,2010.

[Toypounsie pazpadotku 1o ¢usrke 10 kmaccB.A.BonkoB,BAKO Mocksa ,2007.
Junaktnueckue matepuansl.dusukal 1

kiacc,A.E.Mapon,E.A.Mapoun.U3natensctBo" Ipoda",Mocksa,2010.



H.N.30pun, KM ®usuka 11 knacc BAKO,Mocksa,2011

[Toypounsie pa3pabotku no ¢usuke 11 kmacc B.A.Bonkos,BAKO,Mocksa,2006

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://nsportal.ru-cormansHast ceTh paOOTHUKOB 00pa30BaHUS.
http://markx.narod.ru/pic/-dpu3uka B mKkose

http://festival.1 september.ru/articles/-pectrBans negarorndeckux uaei
"OTKpBITHINA yPOK"

http://www/fizika/ru/-caiiT mist yunteneit GU3UKU U UX YICHUKOB.
http://www.physics.ru/-matepuans 1o pusuke.
http://school-collection.edu.ru/-enunas xomaekuus I{OPos.

www.ege.edu/ru-uadopmanronuslii moprait EI'D



