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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUM K pe3yjbTaTaMm
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammsl, npeactraBieHHbIx B OI'OC
COQO, a Takxke ¢ ydérom enepaibHOl pabodeil mporpaMMbl BOCIUTAHUS U
KOHLENLMK MpenojaBaHus yyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anuax Pocculickon denepanuu, peau3yIoImx OCHOBHBIE
oOpa3oBaresbHbIe MPOTPAMMBI.

CopepxkaHue mnporpaMMmbl 1O (QU3MKE HaMpaBieHO Ha (opMupoBaHHE
€CTECTBEHHO-HAyYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 xmaccoB mpu
oOydeHnn ux ¢Gu3nKe Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-/ESITEIHHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeIMETHBIM pe3ysibTaTaM
OoOy4eHHMsI, a TAKXE YUYHMTHIBAET HEOOXOJMMOCTh PEATU3ALMH MEKIPEAMETHBIX
CBs3€l (PM3UKM C €CTeCTBEHHO-HAyYHBIMU YUYE€OHBIMH MpeaMeTramu. B Hel
OTIPEJICIISIFOTCS. OCHOBHBIC LIETU M3Y4YEeHHsS (PU3UKU HA YPOBHE CPEIHET0 OOIIETro
o0Opa3oBaHus, MIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HMKHU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIE, TPeIMETHbIE (Ha 0230BOM YpOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

e TUIAHMPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pU3HKU HA 6a30BOM ypOBHE, B

TOM YHCJIE MTPEIMETHBIE PE3yIbTATHI IO rojiaM 00y4eHHS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYMas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHWU 00 OKpykarorem mupe. [IIKoapHBIN Kypc GUBHKH — CHCTEMOOOPa3yIOIni
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHWM, M3y4aeMbIX XHUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKMX 3HAHUW  ONpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe >SHEPreTHUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJIYYEHHUs] HOBBIX MATEpPHAIIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuenue Qu3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUpPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTHUHBI MUpa oOydYaromwuxcs, B (OpMHUpOBaHUE YMEHUU MPUMEHSTh
HAy4YHbIA METOJI TO3HAHUS NPU BBINOJIHEHUHA UMH YY€OHBIX HCCIEOBAaHUM.

B ocHOBy kypca ¢u3WKM IS YPOBHS CpeaHero ooOmiero o0pa3oBaHUs
MOJIOKEH pAJ HWJEH, KOTOpPhlE MOXHO paccMaTpuBaTh KakK HPUHIUIIBI €ro
MOCTPOECHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3jiesioB (M3UKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUUECKOM, TAK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (U3MKU
oObeAMHEH BOKPYr (Qu3nyeckux Teopuid. Bexgymumm B Kypce sBisieTCs
(dbopMUpOBaHUE MPEICTAaBICHUNA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BELIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanuzauus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MNOTeHIMala (U3MUECKON HAyKH, OCMBICIEHHE CBS3M pa3BUTHUS
¢u3uKM Cc pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU H SKOJOTHYECKUMHU MTPOOIEMaAMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢Gusuku mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHMX M TEXHOJOTMYECKHUX IPUIIOKECHUN
V3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss IMOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUS, TMOCBSIIEHHBIX 3KOJOTMYECKHUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHU M TEXHOJIOTMH, a Takke 00CYyXKJeHUs
po0JIeM palMOHATIBHOTO IPUPOAOIIOIb30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMHU Kypca (PU3UMKH Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SBJIAIOTCS (U3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posid (GyHIaMEHTANIbHBIX 3aKOHOB U
IPUHIMIOB B  COBPEMEHHBIX IPEACTaBICHUAX O IPUPOAE, TI'PaHULAX
IIPUMEHUMOCTH TEOpPUM, JMJI1 OIMCAaHUA €CTECTBEHHO-HAy4YHBIX SBJICHUH U
MIPOIIECCOR).

CHCTEMHO-AESITENBHOCTHBIN MOJIX0J B Kypce (DM3HKU pean3yeTcsl MPEexie
BCEro 3a CYET OpPraHu3allUU 3KCIEPUMEHTAIBHON JESTebHOCTH O0YyYaroUIUXCH.
Jns  Ga3oBoro ypoBHA Kypca (HU3MKM — OTO HCIOJIB30BAHME CUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTopHBIX padoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIUHEHBI B OOILIMNA CIUCOK YYEHUYECKUX
IpakTHYECKUX padoT. BolaeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padorT,
IPOBOJUMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBIISIETCS YYaCTHHUKaMU
00pa30BaTeIbHOrO IMpolLecca MCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAaHUS U
ocHauleHus: kaOuHeta ¢usuku. Ilpm sToM oOecreunBaeTcss OBIAJCHUE
OOy4YalOMIMMHUCS YMEHUSIMU MPOBOJUTh KOCBEHHbIE W3MEPEHHUsI, HCCIEAOBAHUS
3aBUCUMOCTEM (PU3MYECKMX BEJIMYMH W TIIOCTAHOBKY ONBITOB 110 IPOBEPKE
IIPEII0KEHHBIX TUITOTES.

bonpiioe BHUMaHWE YAENAETCS PELIEHUIO PACYETHBIX M KA4YE€CTBEHHBIX
3anay. [Ipu 3TOM AJig pacy€THBIX 3a/7a4 MPUOPUTETOM SIBIIAIOTCS 3a7a4M C SIBHO
3aJJaHHOM (PU3UYECKON MOJEIIBIO, O3BOJISIFOIINE TPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jena Kypca, TaKk U WHTETpUpYsS 3HAHUS W3
pa3HbIX pa3nesoB. s KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M MPOIECCOB B OKpYyXKarolen
JKU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJeNu JUIsi CUTYallMu MPaKTUKO-
OpPUEHTUPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIEUeHHI0 Y4YeOHOro Ipolecca 0a30BbIl ypOBEHb Kypca
(GbU3HKK Ha yPOBHE CpeHEro 0011ero 00pa3oBaHus JIOJDKEH U3y4aThCs B YCIOBUSAX
MpeIMETHOro KaOuWHeTa (U3MKU WA B YCJIOBHUSX HWHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IuKia. B kaOuHere (U3UKH JOJKHO OBITh
HeoOxoauMoe JnaboparopHoe 00OpyAOBaHHE [UIsl BBIMOJTHEHHUS YKa3aHHBIX B
nporpaMme 1o (U3NKE YYSeHHMUECKHX MPAKTHUYECKUX pabdoT U JIEMOHCTPAIMOHHOE
o0opy/1I0BaHHE.

JleMoHcTpallmoOHHOE  00Opy/I0oBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHITITIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH W OOECIEYMBAET IMOCTAaHOBKY
MEPEUYUCICHHBIX B TMporpaMMme 10 (U3UKE KITIOYEBBIX JAEMOHCTpAIUNA IS
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBJIGHUA M  MPOIECCOB, AMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHUH.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX MPAKTUUYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUUYECKUX KOMIUIEKTOB M OOECIEUMBACTCS B pacyeTe
OJIHOTO KOMIUJIEKTa Ha JAByX oOydaromuxcs. TeMaTudyeckue KOMIUIEKThI
Ja00paTopHOTO O00OPYNIOBAHUS JOJKHBI OBITh TIOCTPOEHBI HAa KOMILUIEKCHOM
MCIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
HU3MEPUTEIBHBIX CUCTEM B BUE ITU(POBLIX JIa0OpaTOPUIA.

OCHOBHBIMM LIEJIIMHU HU3y4€HUs (PU3KUKHU B 001IEM 00pa30BaHUU SABIIAIOTCS:

e (QopmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYAIOIIMXCA K HAyYHOMY
U3YYEHHUIO TPHUPOJIbI, Pa3BUTUE HMX HHTEJUIEKTYyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe TO3HAHUS U (PopMHUpOBAHUE
MCCJIEI0BATEILCKOTO OTHOMICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHSI KaK peE3yibTara H3yYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

e (QopmupoBanue yMeHUN OOBSACHATH SBJICHHUS C HMCIOJb30BAaHUEM
(M3MYeCKUX 3HAHUH U HAYYHBIX JIOKA3aTeIIbCTB;

e (opmMupoBaHUE MPEACTABICHUN O poiau (U3MKU ISl PA3BUTHUSL JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne ATUX 1eNield oOecrieunBaeTcsl pelieHueM CIeAYIOIMNX 3a1ad B

npoIriecce u3yueHus Kypca GU3uKd Ha YPOBHE CpeIHEeTo o01ero oopa3oBaHus:



e TpHOOpETEHHE CHUCTEMBI 3HAHUM 00 00mux (bu3IIeCKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUsIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJISIpHYIO (DU3UKY, OJJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPOPU3UKH;

e (QopMupoBaHue yMEHUN TPUMEHATH TEOPETUUCCKUE 3HAHWS IS
oOBsiCHEHUS (PHU3WYECKUX SBJICHUH B TNPUPOAEC U IS TNPUHATUA
MPAKTUYECKUX PELICHUN B OBCEIHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB pEIIeHUs Pa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOMN
¢du3nyeckoil MoAeNblo, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3naHue GU3NIECKOU MOJICIH, aJICKBATHON YCIIOBHSIM 3a]1a4H,

e TMOHWMaHHE (HUMYECKUX OCHOB W MPHUHITUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHSIHUS Ha OKPYKAIOITYIO
cpeny;

e OBJIAQJICHUE METOJAaMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS W TPOBEACHUS
(U3UYEeCKUX SKCTICPUMEHTOB, aHajlN3a W HWHTEpIpeTanud WHGOpMaIliy,
OTIpEJICIICHHS TOCTOBEPHOCTHU MOYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHM MJisl Pa3BUTHS YMEHHUI MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wusyuenune ¢Qusuku (06a30BBIH ypOBEHB) Ha YPOBHE CpPEIHEro oOIIero
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeNEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemspiii B mporpamMme M0 (QU3MKE TMepedeHb Ja0OpaTOPHBIX MU
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MPOBENCHHUS JTA0OPATOPHBIX PaOdOT M OIBITOB € YYETOM HMHIWBHUIYaIbHBIX
O0COOCHHOCTEH 00yJarOIUXCH.



COAEPKXAHME OBYUYEHUSA
10 KJTACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®usuka — Hayka o npupozae. HayuHbie MeTOIbl NO3HAHUS OKPYKAIOLIETO
Mupa. Ponb 3KCnepuMeHTa M TEOpUM B MPOLECCE TMO3HAHUS MPUPOJBIL.
OKCHEepUMEHT B (PU3HKE.

MonenupoBanue (HU3NYECKUX SBICHUNW W TpolieccoB. HaydHbie THUIOTE3HI.
®duznyeckre 3aKOHBI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u mMecTto Qu3Nku B (OPMHUPOBAHMU COBPEMEHHON HAyYHOH KapTHUHBI
MHPA, B IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKHU.

Paznes 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKCHHS.
Cucrema orcué€ra. Tpaekropus.

[lepemeltienne, CKOpOCTb (CpelHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCThb) H
YCKOPEHHUE MaTepUalibHOW TOUYKH, UX MPOEKIUMHU HAa OCHU CUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENWHOE IBrkKeHue. ['paduku
3aBUCUMOCTH  KOOpJMHAT, CKOPOCTH, YCKOPE€HUS, NyTH U NEPEMEIICHUS
MaTepUaTIbHOW TOYKH OT BPEMEHH.

CBoOogHOe najzieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuneitHoe  aBrkeHue. [IBUKEHME  MarepuajbHOM  TOYKH 11O
OKPYHOCTH C MTOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAS
ckopocTs. [lepuoa u yacrora odpaiienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBU>KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WLIIOCTPALIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBHOKCHUSL.

[IpeoOpa3zoBanre IBMKEHUH C UCTIOIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOrOo TOJ YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus: CBOOOTHOTO A ICHHUS.

Hanpasnenue ckopocTu Ipu ABUXKEHUH 10 OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopnvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnepoBanre COOTHOLIEHHUS MEXAY NyTAMH, ITPOMJACHHBIMU TEJIOM 34
MOCJICIOBATELHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM NPU PABHOYCKOPEHHOM
JIBUKEHHUU C HAYaJIbHOU CKOPOCTHIO, PABHOM HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKHIKOCTH.

N3yueHue nBUKEHUS Tela, OPOIIEHHOTO TOPU30HTAJIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOocTH  [amunes. llepBeii  3akoH  Herotona.
HNHepunalibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akon HeroTona
JUI. MaTEpUAIIbHON TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuia Tsobkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunbl Tpenus (mokosi, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOIbXEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuiia conpoTUBIIEHUSI IPU JIBUKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBKEHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIbI OTHOCUTENBHO OCH BpamieHus. llnedo cunbl. VYcimoBus
pPaBHOBECHS TBEPIOIO TEA.

TexHndeckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenne nHEpUUH.

CpaBHEHHE MACC B3aUMOJICMCTBYIOIIUX TEJL.

Bropoii 3akon HerotoHna.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TIAICHUN.

CpaBHEHHME CHIT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCcHs TBEPAOro Tea. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuenue nBuxeHust Opycka o HaKJIOHHOM MIOCKOCTH.



HccenenoBanne 3aBUCUMOCTH CWJI YIIPYIOCTH, BO3HMKAIOUIUX B NPYXKUHE U
pE3UHOBOM o0pasiie, OT uX JAehOpMaIIHH.

HccnenoBanne yCIOBHI pPaBHOBECHS TBEPAOTO TeNa, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3axonvl coXpaneHus 6 mexaHuKe

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEpHUAIbHBIX TOYEK.
NMIynbC CHIIBI U U3MEHEHHE HMITyJIbCa TeNa. 3aKOH COXPaHEHUs HMITYJIbCa.
PeaktuBHOE IBUKEHUE.

PabGora cuiibl. MOIIIHOCTD CHJIBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUYKM. Teopema 00 H3MEHEHUH
KUHETUYECKON YHEPTUH.

[TorennumanpHas JHEprus. [TorenunanbHas DHEprus yIIpyro
nedopmupoBaHHOM — npyxuHbl.  [loTeHuumanbHass  SHepruss Tejda  BOJIU3U
MTOBEPXHOCTH 3€MIJIH.

[lorenumanpHple W HeMOTEHIMalbHble  cuibl.  CBs3p  paboOTHI
HENOTCHUMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIUHM CHUCTEMBI TeEll.
3aKOH COXPAHEHUSI MEXAHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckne yCcTpOMCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

[lepexoq NOTEHUUATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yueHrne abCONIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JIBYX OJMHAaKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXaHWYECKOW 3HEpPIrUu
TE€JIa Ha IIPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MosekyasipHas Gu3nka 1 TEePMOJANHAMUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aHMOJICMCTBUS 4YacCTUIL] BELIECTBA. MoJaenu CTpPOEHUs Tra3o0B, KUIKOCTEU U
TBEPJIBIX TS M 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopgens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOPHH HACAIbHOrO raza. AOCONIIOTHash TeMmIliepaTypa Kak Mepa
CpelHEel KWHETUYECKOM SHEpPruM TEIUIOBOro JABMKEeHMs wvactul rasa. lllkama
temneparyp KensBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—Kianenpona.
3akon JlanbToHa. M3omponiecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHl, JOKA3bIBAIOIINE JHUCKPETHOE CTPOEHHE BelmecTBa, Qororpadun
MOJIEKYJI OPTaHUYECKUX COECTMHEHUM.

OnbiThl 110 MU PY3UN KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aMMOJICHCTBHS.

Mopaens, nitocTpupyomas Ipupoay AaBiI€HUs ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YpaBHEHUE COCTOSHUS HJICAIbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Maccbl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

TepmonuHamMuueckas cucreMa. BHyTpeHHsS SHEpPrusi TepMOAMHAMUYECKON
CUCTEMBI U cTIoco0bI €€ n3meHeHnus. KonnuecTBo TemioTel U pabora. BHyTpeHHs s
SHEPrusi  OJAHOATOMHOrO  HJEeaJbHOro  raza. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHUE. Y IeTbHAsl TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOThH NpH TEIIIONEepeIaye.

[Tonsitue 06 ammabatHom mpouecce. [lepBbiii 3aKOH TEPMOIMHAMUKHU.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMHUKHU K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatumMocTh PoO1IECCOB B IPUPOJIE.

TernoBble  mamwuHbl.  [IpuHOUNBI ~ AEHCTBHUS ~ TEIUIOBBIX  MAllWH.
[IpeoOpa3zoBaHus SHEpruM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nerictBusi TerioBod MamuHbl. [lukn KapHo u ero ko3d@puIUEHT M0JIE3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMbI TEIIIOIHEPT€TUKH.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOUM XOJIOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPruM Teja IMPU COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OyTBUTKM TIOJI JCUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3gupa B
JaTYHHOU TpyOKe MmyTéM TpeHHs (BUICOIEMOHCTPAIINS).

N3MeHeHne BHyTpEeHHEN SHEPruu (TeMIIepaTyphbl) Teaa Ipu TeIlonepeaaye.

OneiT MO anuabaTHOMY pAacIIUPEHUI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

N3mepeHnune yaernbHON TEMI0EMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAS BJIAXHOCTh BO3ayxa. HaceuieHHslli mnap. YjaenbHas TeEIUIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JaBJICHHUS.

Tépnoe Teno. Kpucramnmmueckue nu amopdusie Tena. AHU30TPONUS CBOMCTB
kpuctaiioB. Kuakue kpucrauibl. CoBpeMmeHHblE Marepuaiibl. [lmaBienue u
KpUcCTaJu3anus. Y ieapHas TerioTa miaBienus. Cyonumanus.

VYpaBHeHHe TEII0BOro OanaHca.

TexHuyeckne yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOJTYYEHUSI COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

KuneHuve npy noHWKEHHOM J1aBJICHUU.

Cnioco0bl U3MEPEHUS BIAYKHOCTH.

HaOnronenue HarpeBaHus U IUIaBJICHUS! KPUCTAILTMYECKOTO BEILIECTBRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii axcnepumenm, n1abopamopuvie pabomul

N3mMepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnekTpu3auus TeNd. OIJEKTpUYEeCKHil 3apsan. JBa BuAAa 3IEKTPUUYECKUX
3apsoB. [IpOBOJHUKH, TUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsija.
BsaumoneiictBue 3apanoB. 3akoH KyioHa. TodeuyHblil 3JIEKTPUYECKHI 3apsia.
Onextpudeckoe mnose. Hampsok€HHOCTh  3iekTpuyeckoro mnons. IIpuHnun



CYHEPHO3ULIANA DIEKTPUYECKUX MONeH. JIMHMM HanpssKEHHOCTH DJIEKTPUYECKOTO
TOJISL.

PaGora cun  anekrpocraruueckoro  mojs.  I[lorenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM W JUANEKTPUKU B IBJIEKTPOCTATUYECKOM IIOJIE.
Jvanexrpryeckas MpOHUIIAEMOCTb.

OnextpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOIO0 KOHAEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yYCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETpP, dBJIEKTpOCTaTHYeCKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMMUPOBAJIBHBIN annapar, CTpyMHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3anmojielicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TI0JIE 3aPSAKECHHBIX TEIL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyeckas 3aluTa.

JAMBAEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHCAaTopa OT IUIOLIAIH
IJJACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusvie pabomul

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPa.

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

DJIEKTPUUYECKUN TOK. YCIIOBUS CYILIECTBOBAHUS DSJICKTPUUECKOrO TOKA.
Nctounuku Toka. Cuia Toka. [10CTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DIEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHBICHUE BELIECTBA.
[TocnenoBaTenpHOE, TAapaIENIbHOE, CMEIIAHHOE COETMHEHUE TPOBOTHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
AIIEKTPUYECKOTO TOKA.

DNEeKTpOABIKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3akoH Oma 114 OJHOM (3aMKHYTO#) 35ieKTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAasT  NPOBOJAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKN TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

ITonynpOBOIHUKHY. CobcTBeHHas " IIpUMECHAast IIPOBOUMOCTD
MoJIypoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCONUALNS. DIEKTPOIIU3.



DNIeKTpUUeCKUM TOK B Tra3zax. CaMOCTOATENbHBIM M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lia3zma.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: aMIEpPMETP,
BOJIBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DIJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIHHBIC TIPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIH O/,
TEPMUCTOPHI 1 POTOPEZUCTOPHI, MOTYIPOBOTHUKOBBIN JHO/I, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne Cuiibl TOKa U HaIPSKEHHUS.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIONIA/IY TTOTIEPEYHOr0 CEUECHUSI U MaTepralia.

CMeniaHHOE COeIMHEHUE MTPOBOAHUKOB.

[Ipsmoe wu3MepeHue JIEeKTPOABWXKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIIUTOB.

HckpoBou paspsia ¥ MPOBOJUMOCTD BO3yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IMO/IA.

Yuenuueckuii sxcnepumenm, i1abopamoptvle pabomol

N3ydeHne cMENIaHHOTO COEIMHEHUS PEUCTOPOB.

N3Mepenue 3JIeKTpOABMKYIIEH CUJIbI MCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONIPOTHUBIICHUSL.

HaoGmronenue amexrposusa.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 Kiacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcamMM MaTE€MAaTHKH,
OnoN0TNH, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Meocnpeomemnvle nonsmusi, CBSI3aHHBbIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBICHWE, HAay4HbIM (akT, rumoresza, (uznueckas BeIWYMHA, 3aKOH,
Teopusi, HAOIIOJIEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPEHUE.

Mamemamuxa: pemieHne CHUCTEMbl ypaBHEHWH, JWHEWHas (QyHKIHS,
napabona, rurnepOosna, ux rpa@uKu ¥ CBOKWCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOECKLIUH HAa OCH KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEII00OMEH >KUBBIX OPraHU3MOB (BUBI TEIUIONEpPEIaun, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B dKUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEH U



ra3oB, JJIEKTPHUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAS AUCCOLMALNS,
raJibBaHHKa.

l'eoepaghus: B1axXHOCTb BO3/lyXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, MOIAUIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET U JIpyTHE), ABUTATEIb BHYTPEHHETO
Cropanusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHH
MOJIYYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHKCIIE€ HAHOMAaTEpHAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHBIE pUOOPHI,
AIEKTPOOCBETUTEIbHBIEC TPUOOPHI, TAIbBAHHKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKMPOMACHUMHAA UHOYKUUS

[TocTosiHHbIE ~ MarHuThl.  B3auMOAEHCTBHE  IIOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuWHAYKOMH. [IpuHIMnD cyneprno3unuu
MarHuTHBIX nosied. JInHuM MarHuTHOM WHAYKIWU. KapTuHa JTUHWNA MarHUTHOM
WHIYKIUH TOJISI IOCTOSHHBIX MAarHUTOB.

MarauTHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JHUHUNA HWHIYKUIUAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoeiicTBre NpoOBOJHUKOB C
TOKOM.

Cuita Amnepa, €€ MOyJIb U HaIllpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HalIpaBJICHUE. [|BUKEHHUE 3apsIAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHoM mnose. Pabora cuibl JlopeHna.

SIBeHne 2EKTpOMAarHMTHOM HMHAYKUMU. [IOTOK BEKTOpa MarHMTHOM
MHIYKIUU. DJIEKTPOJBIKYILAS CWia HWHIAYKIMH. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuu dapajes.

BuxpeBoe »3yeKTpUYECKOe ToJIe. ODJNEKTPOABWKYLIAs CWiIa WHIYKIUU B
MIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOJBIXKYILIAs CHUia
CaMOMHYKIINH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DneKTpOMarHuTHOE MOJIE.

TexHudeckrue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOIABUTaTEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTULl, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKUUKW MAarHUTHOTO TOJISL.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JlenictBre cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMAarHUTHON UHIYKLUH.

ITpaBuno Jlenua.

3aBUCUMOCTB JJIEKTPOJBHKYIIEH CHJIBI MHIYKIMHA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIUH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUA IOCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sSBJIEHUS 3JICKTPOMAarHUTHON MHIYKLHH.

Pa3zgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Koaeoanus

Konebarenbnas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apMonnyeckue kosnebanus. [lepuoa, vacrora, amrmumryna u (aza xosieOaHUU.
[Ipy>XMHHBI MasTHUK. MareMaTU4ecKUil MasTHUK. YpPaBHEHHE TapMOHUYECKUX
konebanuid. [IpeBpailieHre HEPrun Mpu rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHBIC KOJEeOaHUS B
UJCATbHOM KOJIEOATeIbHOM KOHTYpe. AHANOTUS MEXAY MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBIMU  KoJsiebanusiMu. @Dopmyna TomcoHa. 3akoH coXxpaHEHUs
HHEPrUU B UJCATHHOM KO0JIeOAaTEeILHOM KOHTYPE.

[IpencraBieHue o 3aTyXarouux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHYKeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennpiii TOK. CHUHYyCOMAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYAHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa H
HaIpPsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE SIEKTPUUECKON
SHEPIUM. JKOJOTMYECKHE PUCKHU IPU MPOU3BOJACTBE AEKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPIUU B MOBCETHEBHOM KU3ZHMU.

TexHuueckrue yCTpOMCTBA MU NPAKTUYECKOE IPUMEHEHUE: JIIEKTPUUYECKHUMI
3BOHOK, TEHEPATOP MEPEMEHHOI0 TOKA, JIMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOATeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUIl MasTHHK).



Hab6mronenue 3aTyxarmmx KojaeOaHmii.

HccnenoBanre CBOWCTB BBIHYKACHHBIX KOJICOAHUIA.

HabGmtonenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMsl (3aBUCUMOCTU CHIIBI TOKA U HAIIPSDKEHUS] OT BPEMEHM) ISt
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mpu MOCIENOBAaTEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens JIMHUY 3JIEKTPONEPEIAYN.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPHOJA MajbIX KOJE€OaHUM Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCJIEN0BATENbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KAaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

MexaHnuueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumoa. CkopocTb
pacrnpocTpaHeHuss W JJuHa BOJIHBL [lomepeuHble W TPOJOJBHBIE BOJIHBI.
HNuTtepdepeHus u auppakiuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE, MPEIOMIICHHE, MOoJsipu3anus, Iudpakuus,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[lIxana 351eKTpOMarHUTHHIX BOJH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIIBI paguOCB3H U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckue yCTpPONCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paanonpuéMHUK, TeTIEBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OOpa3oBaHue U paCHpPOCTPAHEHHUE MOMEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

HabGmronenune orpakxeHus: U MPeJoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6mronenune nnrepdepeHunn u qudppakiini MEXaHUYECKUX BOJIH.

3BYKOBOI pPE30HAHC.

HaGmionenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aAMIUIUTYAOW H
4acTOTOM KOJIeOaHUH.



HccnenoBanune CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesioMJIeHUE, MO pu3anus, udpakius, “HTephepeHITU.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. IIpsMoMHENWHOE pacnpoOCTPaHEHUE CBETA B
oHOpOoIHOMU cpene. JIyd cBera. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o00pakeHUi B
IUIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTelhb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. I[IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPa>KCHHUSI.

Hucnepcus ceeta. CinoxxHbIN cocTtaB Oenoro cBeta. [Iger.

ColOuparomue U pacceuBaromde JuH3bl. ToHkas muH3a. DokycHoe
paccTositHUE W ONTHYecKas cujia TOHKOW nuH3bl. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccenBaromux jJuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOACHUS MaKCUMyMOB M MHHUMYMOB B HHTepEpeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpaxuus cBera. JudpakiuoHnHas pem€rka. YCJIOBHE HaOII0ICHUS
[NIABHBIX ~MaKCUMyMOB TIpM  NAJE€HUA MOHOXPOMAaTHYECKOrO CBETa Ha
TUu(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTPOMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: OYKH, JIyIa,
dboToanmapaT, MNPOESKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

IIpsAmonuHeiHOE pacIpOCTpaHEHUE, OTPAXKECHUE U IIPEIOMIICHUE CBETa.
OnTuyeckue nprudOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHrue. Moiesb CBETOBOAA.

HccnenoBanne cBONCTB N300pakeHU B JTMH3aX.

Mopenu MUKpOCKOIIa, TeJIecKomna.

HabGmonenne natepdepeHnm cBera.

HaGmronenune nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyudeHne ciekTpa ¢ MOMOUIBIO IPU3MBL.

[Tony4yenue cekTpa ¢ MOMOIIbI0 TUGPAKIIUOHHON PEHIETKH.

HabGntonenue nonsipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul



N3mepenue nokaszaress NpeioMIICHUS CTEKJIA.
HccnenoBanre CBOMCTB N300paKeHU B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH

I'panuubl  NPUMEHUMOCTM  KJIacCM4yeckon — mexaHuku.  [loctynarsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAaPUAHTHOCTH MOAYJSA CKOpPOCTHU
CBETa B BAKyyM€, IPUHLHUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMEAJICHUE BPEMEHU U COKpAILCHHE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBl. JDHEPIrus
MTOKOS.

Paznen 7. KBantoBasi puszuka
Tema 1. Dnemenmol KGAHMOBOU ONMUKU
®ortonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTOM. DHEprus
Y UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Gororpdexra. Onwitel A. I'. CToneroBa. 3aKOHBI

dbotordpdexra. YpaBuenue DunimTeitHa st hoToddpdekra. «KpacHas rpanuna»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TNPUMEHEHHE: (HOTODIEMEHT,
dboTomaTUMK, coTHeUHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®o1o3dh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekTa.

Ceeroauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[InanerapHas mopens aroma. [loctynater bopa. M3myuenne u moryiomeHue
(GOTOHOB MpU TMEepexo/ie aToMa C OJHOTO YPOBHS SHEPrHMHM Ha Jpyroil. Bumisl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BonnoBeie cBoiicTBa yactull. Bosnsl 1e bpoitnsa. KoprnyckynsipHO-BOJIHOBOM
JTyau3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGntogenue IMHeHyaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

HabnroaeHne nuHeyaToro CrexkTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpPOCHHUS sAnpa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
panuoakTuBHOrO wu3nMy4deHus. CBoiictBa anbga-, Oera-, ramma-u3IydeHHs.
BiusiHME pagOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HykioHHas monens sjapa [eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M3orornsl.

Anbda-pacniaf. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIy4YeHHE. 3aKOH PaJIMOAKTUBHOI'O pacraja.

OHeprusi CBsI3U HYKJIOHOB B sifjpe. SnepHbie cuiibl. JledexT macchl sipa.

SlnepHble peakuuu. JleneHne u CUHTES s1ep.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoGnemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI SIACPHON SJHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTtoab! HaOJIOIEHUS M pETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaMeHTanbHbIe B3auMoieicTBUs. EqUHCTBO du3nueckoil KapTUHBI MUpA.

TexHudeckue yCTpoMCTBa U IPAKTUUYECKOE MPUMEHEHUE: NO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUnK MOHU3UPYIOIINX YACTHLL.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

HccnenoBanne TPEKOB YacTHI] (110 TOTOBBIM (OTOrpadusim).

Paznen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUMKH

Otansl pa3BUTHS acTpoOHOMUU. [IpruKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
aCTPOHOMMUH.

Bun 3Bé3mHoro neba. Co3Be3mms, spKue 3BE3MBI, IUIAHETBI, MX BHIMNMOC
JIBUKCHHUE.

Conneunas cucrema.

Connue. ConHeuHass akTUBHOCTh. McrouHuk sHeprum ConHOA U 3BE3N.
3BE3BI, UX OCHOBHBIE XapAKTEPUCTHUKHU. J(MarpamMma «CIEKTpalbHBIM KIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IOCIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3] TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEee cTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu ColiHIa U
3BE3/1. DTambl )KMU3HU 3BE3].

Mineunsiii I[Iyte — nHama ['anaktuka. Ilonoxenue u aBuwxkeHue CosHIA B
INanaxktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue raiakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyUYEHHE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMHUHU.

Yuenuuecxkue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONpeIeNICHHUs TTOJIOKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIlaTy: OCHOBHBIE CO3Be3/1us CeBEpHOIro MOTYIIAPUS U APKUE 3BE3IBI.

HaOGmonenus B Teneckon Jlynsl, miianet, Miieunoro [lytu.

O0o01marnee NOBTOpPeHUe

Ponr ¢u3ukm W acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COIMAILHOM M ATUYECKOM cpepax AesATeTLHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOM KapTUHE MUPA, poJib (U3HUUECKON TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUNW O (PUIHMYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJICHUHN O TIPUPO/IE.

MesxknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBIISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcaMu MaTE€MaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesxcnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUS: SBJICHWE, HAay4YHBIM (DaKT, rumores3a, (u3nyeckas BeIWYMHA, 3aKOH,
Teopusi, HaOII0ICHHE, DKCIIEPUMEHT, MOJISTTMPOBAHUE, MO/JIEb, U3MEPEHUE.

Mamemamuka: pemieHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUHA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPBI U UX MPOCKLIHUH HA OCH KOOPIAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOHBIC DJEMEHTAPHBIX (YHKIUH, MPU3HAKU MOAO0OUS TPEYTrOJIbHUKOB,
onpeesIeHne oAU IIIOCKUX GUryp u 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoyieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paanaluy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpOCHUE aTOMOB M MOJICKYJI, KPUCTAIIMYECKAsA CTPYKTypa TBEPIABIX
TEJA, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPaIbHBIN
aHaJn3.



l'eoepagpua: wmarHWTHBIE TIONMIOCA 3€MJIM, 3aJIEKH MArHUTHBIX PV,
¢doTochEMKa 3eMHO MOBEPXHOCTHU, PECKA3AHNUE 3EMIICTPACEHUH.

Texnonoeus: JAHUM DIEKTPONEPEAAY, TEHEPATOpP NEPEMEHHOrO TOKa,
AIIEKTPOJBUTATENlb, MHAYKIMOHHAS IM€Yb, pajap, pPaJuoONpUEMHHK, TEJIEBU30P,
antenHa, tenedon, CBU-meupb, MpOEKIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas 6arapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenue yueOHOTO TpenMera «Pu3nMKa» HA YPOBHE CpPEIHEro OOIIero
oOpazoBanus (0a30BBIM YPOBEHB) JOJKHO OOECIICUHUTH JTOCTHIKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeaMera « Ou3nKay AOJKHbI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHX  YyOEXIECHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITa M OMbITA JECSITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATENIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOIIEeToCcs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATHUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX IPa)KJaHCKOIO
OO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUHN B 00pa30BaTEIbLHON OpraHU3allny;

YMEHHUE B3aMMOAEHUCTBOBATH C COUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSIMHA U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU 1€ TETbHOCTH;

2) NaTPUOTUYECKOT 0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH WUJICHTUYHOCTH,
MMaTPUOTHU3MA,;

IIECHHOCTHOE OTHOIIEHUWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

chOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LIECHHOCTH, B TOM YHUCJIE B
JIESITEIbHOCTH YUEHOIO;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO Oy ayIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHHSA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOUAS 3CTETUKY Hay4YHOT'O TBOPYECTBA,
MpUCyIIero Gu3nueckoi Hayke;



S) TpyA0BOro BOCIIUTAHUS:

WHTEPEC K pa3nyHbIM cdepaMm NnpodhecCHOHANIBHON AESTEIBHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOU, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyymieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3HUKY HA IPOTSHKEHUHN BCEH KU3HH,

6) YK0JIOrHYeCKOro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYPhI, OCO3HAHHE TIJI00ATHHOTO
XapakTepa FKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JIECTBUI B OKPYKAIOIIEH CPEJie HA OCHOBE
3HAHUS LEJECH YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

pacHIMpeHUe OIbITa JEATEeIbHOCTH HKOJIOTHYECKON HaNpaBIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO0 (PU3UKE;

7) 1eHHOCTH HAYYHOT O MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKHU;

OCO3HAHHME IEHHOCTHM HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IIpoOIlecCe
u3yuyeHus: (U3UMKU  OCYIIECTBJISATH  MPOEKTHYHD W HCCIEI0BATEIbCKYIO
NEeSATENbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS
ba3oBble Jlornyeckue JaeiicTBUA:
CaMOCTOSITeILHO  (OPMYIMpOBaTh W aKTyaJIM3UpPOBaTh  MPoOsIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAENHATh LENU ACATEIIBHOCTH, 3aJaBaTh IAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJISAITH  3aKOHOMEPHOCTH W TNPOTHUBOPEYMSI B  pacCMaTPUBAEMBIX
(bUBUYECKUX SBICHUSAX;
pa3palatrhiBaTh IJIAaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHaIM3a MUMEIOIINXCS
MAaTE€PHUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUH JESITEIbHOCTH;
KOOPJAMHUPOBATh M  BBHINIONHATH pabOTy B YCIOBUSX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aNMMO/ICHCTBHUSI;
Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBbie ucciaenoBare/bCKue JAeliCTBHUA:
BJIAJIETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU IOHSATHUSIMHU W METOJAAMH
bu3nuecKoil HayKH;



BIIAJICTh HABBIKAMU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NEITeTbHOCTH
B 0o0Osact (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJ/IOB pelieHusl 3a/ay (PU3UUYECKOTO COJAEpNKaHUS, MPUMEHEHHUIO Pa3InYHBIX
METO/IOB ITO3HAHHSI,

BIAJCTh BHJIAMH JCATEIHHOCTH TIO TIOJYYCHUIO HOBOTO 3HAHUS, €T0
WHTEPIpPETAlUU, MPEeoOpPa3OBaHUI0 W TPUMEHEHUI0O B Pa3IMYHBIX YUEOHBIX
CUTYyalusX, B TOM YUCJIE IPU CO3JaHUU YUECOHBIX TPOEKTOB B 00JACTU (PUBUKY;

BBISIBIISITh NIPUUMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHN PEIIICHHUS,

aHAM3UPOBATh TIONYYCHHBIE B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOM
JEATETHHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TMEePEHOCUTh 3HaHuWA 10 (U3MKe B NPAKTUYECKYIO 0O0JaCTh
KU3HEICATCIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00acTel;

BBIJIBUTATh HOBBIE UJCH, NIPEJIaraTh OpUTHHAIBHBIC TOAXObI U PEIICHHUS,

CTaBUTH MIPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora c nunpopmanueii:

BJIAJ€Th HAaBBIKAMHU MOJy4YeHUs] UHPOpMaALUK (PU3UUECKOTO COJICp>KaHUS U3
HUCTOYHHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIBLHO OCYIICCTBIATh IIOWCK, aHAJIM3,
CUCTEMATH3AINI0 W WHTEPIPETAINi0O WHGOPMAIIMN Pa3TUYHBIX BHIOB U (Hopm
MIPE/ICTABIICHNUS,

OLICHUBATh JIOCTOBEPHOCTh UH(POPMAIINK;

UCIIOJIB30BaTh  CpPeJACTBa  WH(MOPMAIIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIMOHHBIX
3a1ad ¢ CcoOmoJieHneM TpeOOBaHUN OSPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTUCHBI, pecypcocOepeKeHHUs, TPABOBBIX ©  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOTO COJAEpKAHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3HAYCHUS WH(POPMAIIUU | IIEICBOM ayIUTOPHH, BEIOUpas ONTUMAIBLHYIO
dbopMy TIpeICTaBIICHUS U BU3yaJTH3aIUH.

KoMMyHHKATHBHBIE YHHBeEPCAJIbHbIE YUeOHbIE TelCTBUS:
OCYIIECTBIIATH OOIEHUE HAa YPOKaX (PU3UKU M BO BHEYPOUHOH JACATCIBHOCTH;
pacmo3HaBaTh NPEANOCHUTKH  KOH(MIUKTHBIX CUTyalliii W CMsTYaTh
KOH(DIIUKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOI0 TOYKY 3PEHHSI C HCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB;

MIOHUMAaTh M MCIIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboThI;

BEIOWPATh TEMATHKy W METOJBl COBMECTHBIX JEUCTBHM C yd4&TOM OOIMUX
VMHTEPECOB U BO3MOKHOCTEH KaXKI0I'0 YJICHA KOJIJIEKTUBA;

MPUHUMATh LEJIM  COBMECTHOM  JEATEIIbHOCTH, OPraHW30BbIBAaTH U
KOOPJMHHUPOBATH JIEUCTBUS II0 €€ JIOCTHUKEHHUIO: COCTABIATH IUIAH JCHUCTBHH,
pacrpenensaTh pojd C Y4€TOM MHEHHMM YYaCTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKJOINO YYaCTHHMKA KOMAaHIbl B
OOIIMIA pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPHIM;

npejjaraTb HOBBIE MPOEKTHI, OIECHUBATHL HAEU C TO3UIMA HOBU3HBI,
OPUTHMHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPYECTBO U BOOOpakKeHUE, ObITh HHUITUATHBHBIM.

PeryasiTuBHbIe YyHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranu3amnus:

CaMOCTOSATEIILHO OCYIIECTBIISATh MO3HABATEIbHYIO NESATEbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1a4H;

CaMOCTOATEIBHO COCTABJIATH IUIAH PEIICHHUS] PACUETHBIX M KayeCTBEHHBIX
3aJ1ay, MJIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPENOYTEHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIOUYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILCHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAUIMU B 00JIaCTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KYJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBII HHTEJJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCHUTh KOPPEKTHUBBI B JI€SITEIHHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMHM  TO3HABATENBbHON  pedJekcud KaK  OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PpE3yJNbTaTOB U
OCHOBAHUI;

UCIIOJIB30BaTh NMPUEMBI peIeKCUM JJISI OLICHKH CUTYyallid, BRIOOpa BEpPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATH PEIICHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHMBBI M apTryMEHTHl JPYTHX TpPU aHaW3e pPe3yJIbTaToB
JeSITeNIbHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTryMEHTBHI JPYTHUX TMpPH aHAIM3€ pe3yiIbTaToB
e TENHHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIUOKH.

B mpomecce AOCTHXKEHHsI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3uKe IS YPOBHSI CpEIHEro o0Iero oOpa3oBaHUs Yy OOydaroOUIUXCs
COBEpIICHCTBYETCS AMOITMOHAIILHBIN WHTEJICKT, MIPEAOIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSI, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOITMOHATILHOE
COCTOSIHH€, BUICTh HAMpPaBICHUS Pa3BUTHs COOCTBEHHOW dMOIIMOHAIBLHOU ChepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHWE, CIIOCOOHOCTh aJanTUPOBAaThCA K
OMOIMOHAJILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOUYAIONICH CTpPEMIICHHE K JTOCTIDKEHUIO LEIH U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHE IEHCTBOBAaTh HMCXOIS HM3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOINIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTBIBATh €r0 TPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIEHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BRICTPAUBATH OTHOIIICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peiiaTh KOHPIUKTHI.

MHNPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MpUMEpax poiib U MeCTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (U3UYECKUX MOJIEIEeH:
MaTepualibHas TOYKa, HHEpIMaJIbHAs CUCTeMa OTCuéTa, aOCOJIFOTHO TBEPAOE TEIO,
WJICAIIBHBIN Ta3, MOJEIN CTPOCHUS Ia30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 33]1a4;

pacno3HaBaTh (PU3NYECKUE SBJICHHS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHUSI BEUIESCTBA U



NEKTPOAVMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TMaJeHUE Tell, JBUKEHHE I10 OKPYXKHOCTH, WHEpPLHS,
B3auMozeicTBue Tei, AU Qy3usi, OpOyHOBCKOE IBUKEHHE, CTPOCHUE KUAKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMa Tell PU HarpeBaHUM (OXJIaXIEHUHU), TEMIOBOE
paBHOBECHE, UCIIAPEHME, KOHICHCALMs, IUIABJICHUE, KPUCTAJUIN3ALUs, KUIICHHE,
BJI&KHOCTbH BO3/lyXa, IIOBBIIICHUE AaBJIICHUSA Ia3a IIPU €ro HarpeBaHUM B 3aKPBITOM
COCylle, CBSI3b MEXAY IIapaMeTpaMH COCTOSIHMS Ta3a B HM30IPOLECCax,
AIIEKTpU3aLus Tell, B3aUMOJCHCTBUE 3aps10B;

OIMCHIBAaTh MEXAHUYECKOE IBUKEHHE, HCIOJb3Yys (DPU3MUECKHE BEIUYMHBIL:
KOOpAMHATa, IyTh, NEPEMELIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
MMITYJIbC T€JIa, KUHETUYECKash SHEpPrus, NOTCHUNUAIBbHAS JHEPIHs, MEXaHW4YecKas
paboTa, MeXaHHYEeCKas MOIIHOCTb, MpPH OMNHCAHUU NPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS M EIUHUIIBL,
HaXOoJUTh (OPMYJIbl, CBA3BIBAIOUIME JTAHHYIO (DU3UYECKYIO BEIMYHUHY C JIPYTUMU
BEJINYNHAMM;

ONMCBHIBATh M3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBICHHS,
UCHONB3Ysl (U3MUECKHE BEJIMYMHBI: JaBJIEHWE ra3a, TemIepaTypa, CpeaHss
KMHETUYECKAST DHEPIUs XaOTHYECKOrO JBHKEHHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHss JHEprus, padbora rasa,
KO3((PUIIMEHT TMONE3HOr0 JEWCTBUS TEIUIOBOTO JBHUraTess; NpH ONUCAHUU
IPaBWIBHO TPAKTOBATh (DU3UYECKUH CMBICH UCHOJB3yEMBIX BEIUYMH, HX
00O3HaUY€HUs M E€OUHUIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOLIUE JAHHYIO
(U3NYECKYIO BEJIMYUHY C APYTUMU BEIUUUHAM;

OMUCHIBATh U3YUYEHHBIE DIEKTPUUECKUE CBOKMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIONIb3Ysl (PU3NYECKUE BEIUUYMHBL: AIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE I0JIE, HANPSKEHHOCTD I0JIs, TOTEHIUAJI, PA3HOCTh NOTEHIMAJIOB;
OpU ONHUCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAYEHUS] M EIUHMIIbI; YKa3blBaTb (POPMYJbl, CBS3bIBAIOLINE
JAHHYI0 (PU3UYECKYIO BETUUYHMHY C APYTUMHU BEIUYUHAMM;

aHaJM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHMSI, UCHOJB3Ysl (U3NUYECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BceMupHOro tsarorenus, I, I n III 3akonsr HeroToHa,
3aKOH COXPaHEHHs MEXAaHMYECKOM DHEPIUH, 3aKOH COXPAHEHUs HMILYJIbCa,
IPUHIMUI CYNEPIO3ULIMKA CWJI, NPUHLUUII PABHOIPABUS WHEPLHUAIBHBIX CHUCTEM
OTCU€TA, MOJEKYJSIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, TI'Aa30BbIE
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOU DHEPTUH TEIUIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypou, MepPBbIi 3aKOH TEPMOJIMHAMHUKHU, 3aKOH COXPAHCHUS
IEKTPUYECKOr0 3apsifa, 3akoH KylloHa, mpu 3TOM pas3inyaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €0 MaTEMAaTUYECKOE BBIPAKEHUE W YCIIOBUS (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pazauyaTh YCJIOBHS MX O€30MacHOTO WCIIOIh30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIICJOBAHUIO (DU3WUYCCKUX SIBIICHHA U
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHHM, MPU ITOM
dbopmynHpoBarh TpobieMy/3agady M THIOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OIBIT U
bopMyIUpPOBaTH BHIBOIBI,

OCYUIECTBIISTH MPSAMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
ATOM BBIOMpAaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHU;

UCCJIEIOBAaTh  3aBUCHUMOCTH  MEXIY  (U3NUYECKHMMH  BEIUYMHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCUpPOBATh PE3yIbTaThl IMOJYYCHHOW 3aBUCHUMOCTH (DU3UYCCKUX BEIUYHH B
BU/JIe TaOIUIT ¥ TpaUKOB, €TIaTh BEIBOABI IO pe3yIbTaTaM UCCIICI0OBAHMUS,

coOI01aTh MpaBmiia 0€30MacHOrO TPyJa MPHU MPOBEJACHUU HMCCIEIOBAaHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW W IMPOECKTHOM
JEATETHPHOCTH C HMCIOJIB30BAaHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py1I0BaHUS;

pemarb pacy€éTHhIE 3aJaud C SIBHO 3aJaHHOM (PU3HUYECKOW MOJEINbIO,
UCTIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a9n
BBIOWpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (OPMYJIBI,
HeoOXoauMble Jisi €€ pelleHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3HUCCKONU BEIMYUHBI,

penraTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBAThH JIOTHUYECKH HEMPOTUBOPEUHBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nuecKue IBICHUS;

UCIIOJIB30BaTh ~ TPU  PEIICHHMH  y4eOHbIX  3aJad  COBPEMCHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH IS TOWCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
Y TIPE/ICTaBIICHUS Y4EOHOW U HAyYHO-MOMYJISIPHON HH(POPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTydaeMyto HH()OpMAITHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSACHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHI;

WCIIOJIB30BaTh TEOPETHUECKUE 3HAHUS MO (U3WKE B IMMOBCETHEBHOW >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpAIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JIJIsi COXPAHEHUSI 3JJOPOBbSI M COOJIO/IEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAKOLIEHN Cpelie;



paboTaTh B TpyIIE C BBHIMOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYIIbI, PalMOHATBHO pACHpPEACNATh OO0S3aHHOCTU U
IJJAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB T'PYIINBI B PELICHUE paccMaTpUBAEMON MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIN:

JEMOHCTPHUPOBATh Ha MpUMEpax poiib U MeCTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBl MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B TMPAKTUYECKOU NESITENBHOCTH JIOAEH, LEJOCTHOCTh U E€OUHCTBO
(bu3HYECKON KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYECHHBIX (U3UYECKUX MOJIETeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, Jyd CBETA, TOYECYHBIM UCTOYHUK CBETA, SIACPHAs
MOJIeJIb aTOMa, HYKJIOHHAsh MOJEJIb aTOMHOTO sipa MpHU pelieHuu (PU3NYECKUX
3a/1a4;

pacro3HaBaTh (pU3NUECKUE SIBJICHUS (MIPOLECCh) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DUBHKH: DIIEKTPUUYECKASI TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHUCTBHUS TOKA, B3aUMOJICHCTBUE
MarHuToOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM W JIBIXKYIIMICS 3apsll, 3JEKTPOMArHUTHbIE KOJeOaHUs u
BOJIHBI, TPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHHUE,
uaTepdepeHusa, audpaknus W TOMApU3alUs CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3ghext (poTodrddexT), CBeTOBOE JaBICHNES, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aroMa BOJOpPOJa, €CTECTBEHHAas W HCKYCCTBEHHas
PaIOaKTUBHOCTb;

OMHUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (AIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHUE,  DJEKTPUUYECKYI0  MPOBOJUMOCTb  PAa3IU4YHBIX  Cped) U
AJIIEKTPOMArHUTHBIE SIBJICHUS (TPOLECCHI), MCHOJB3Yys (U3UUYECKUE BEIHYMHBIL:
AIEKTPUYECKUHN 3apsii, CWJIAa TOKA, JIEKTPUUECKOE HAIPKEHUE, DIEKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJBIKYIAS CHIa, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMojs, cuwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYILIKU, SHEPrUs AJIEKTPUYECKOTO M MArHUTHOTO TMOJEW, MEPUOJ U YacToTa
KojeOanuii B KosiebaTeIbHOM KOHTYpe, 3apsii U CHiIa ToKa B IIpolecce
TApMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsHUE U
ONTUYECKAasl CUJIa JIMH3bI, NPU ONUCAHWUU MPABUIBLHO TPAKTOBATh (PU3MUECKUi
CMBICI HCIIOJb3YEMbIX BEJIIMYMH, HX OOO3HAUYEHUS U €IUHUIbI, YKa3bIBaTh
bopMymbl, CBS3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JPYTUMHU
BEJINYMHAMU;

OMHUCHIBATh H3YUYCHHBIE KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HUCIOIb3YS
(¢u3uYeCcKre BEIUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acTOTa CBETA, YHEPTHsl U UMITYJIbC (POTOHA, TIEPUOJ MOTypacmaia, SHEPTUsl CBSI3U
aTOMHBIX $IJIep, MpH OINUCAaHUU TNPABUIBHO TPAKTOBaTh (UIUYECKUN CMBICIT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs W E€JIMHHUIIbI, YKa3bIBaThb (POPMYIIbI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTMMHU BeJIWYMHAMU,
BBIYMCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBL;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SIBJICHMSI, UCHOJB3Ysl (U3NUYECKUE
3aKOHBI M MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MMapalIEIbHOTO
COCOUHEHUsI IPOBOJHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH BJIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHA Mg PoTtorddexra,
3aKOH COXPAHEHHUSI JHEPruH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHEHUs
IIEKTPUYECKOTO 3apsA]a, 3aKOH COXPAHEHMsSI MACCOBOIO YMCIIA, MOCTYyJaThl bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE€ BBIPAKEHHWE U YCIOBHS (TpaHUlbl, 00J1acTH)
PUMEHUMOCTH;

OIPENEIISITh HAIIPaBJIEHUE BEKTOPA MHAYKLIWHA MarHUTHOT'O I10JIS1 TPOBOJIHUKA
C TOKOM, CuJIbl Amriepa u cuisl JIopeHua;

CTPOMTh UM OIHMCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHl IO HCCIENOBAHUIO (DU3NYECKUX SBICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IpPU 3TOM
dbopmypoBath IpobjeMy/3agady ¢ THUIOTE3y Yy4eOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OIBIT U
bopMyIHpOBaTh BHIBOIHI,

OCYUIECTBJISITh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PUINYECKUX BEIUYUH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS W HUCIOJIb30BaTh H3BECTHBIC
METOJbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKMX BEJIMYUMH C HCHOJIb30BaHUEM
OpsMBIX HM3MEPEHUH: IpPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBHCUMOCTH (U3UYECKUX BEJIMYMH B BHJE TaOIUI U
rpauKoOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

co0uo1aTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEACHUHM UCCIIEIOBAaHUMA B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW U IMPOEKTHOM
JESATENBHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1A0OPATOPHOIO
0o00opyIOBaHUS;

pemiath pacy€THBIE 3a7a4yd C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M MIPUHIIMITBI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUYECKHE BEIUYMHBI U (POPMYIIbI,



HEOoOXoauMbIe NIt €€ PEIIeHHs, TPOBOJUTh PACUYEThI M OIEHWBATH PEATBHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3MUECKON BEINYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTHUECKH HEMPOTUBOPEUNBYIO
LEMOYKY PpACCYXJCHUW C ONMOPOM Ha HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKue sIBJICHUS;

UCIIOJIb30BaTh ~ MPU  PEIMIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
U TIPE/ICTaBIICHUS YYEeOHOW U HAyYHO-MOMYJIIPHON HH(POPMAIINH, TTOTYYEHHON U3
pPa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyt0 HH(OPMAIIHIO;

OOBSCHATH MPUHLMUINBI JEHUCTBUS MAalIUH, NPUOOPOB U TEXHUYECKUX
YCTPOMWCTB, pa3inyaTh yCIOBHUS WX OE€30MaCHOTO HUCIIOIh30BAHUS B MMOBCEIHEBHON
JKU3HU,

MPUBOUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKh, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpaIllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJISI COXPAHEHHS 3JI0POBbSI U COOIOJICHUS] HOPM SKOJOTHYECKOTO
MIOBEJICHHS B OKPYKAIOIIEH CpeJIe;

paboTaTh B TpyMNNE C BBINOJHEHUEM pA3JIMYHBIX COIMAIBHBIX PpOJEH,
IUIAHUPOBATh pabOTy TPYIIBI, PAlMOHATBHO pACHPEACTATh OOS3aHHOCTH U
IJIAHUPOBATh JAEATEIIbHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJ€KBATHO OLCHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3e/ioB U TeM uudposbie
Ne ni/mt P Konrtpossnbsie IIpakTnueckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypcsl
Paznen 1. PUBUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3nKa ¥ METOJIbl HAYYHOT'O IO3HAHUS 2 bubmmorexa LIOK
' ARLHEY https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
29 JnHamika 7 bubnmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pazpnen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI 9 1 bubnmnorexa [JOK
’ TEOpHUU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOJUHAMUKHI 10 1 bubmorexa LOK
https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmnorexa [JOK

®da3oBEIC MepeXo bl

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




Hroro no paszneny

Pazgen 4. QJIEKTPOAUNHAMHUKA
4.1 DneKTpocTaTHKa

49 ITocTostHHBIN dIEKTpUYECKUN TOK. TOKU B
' Pa3IMYHbIX Cpeax

Hroro no paszuneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72




11 KJIACC

Koau4yecTBo 4yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu@poBbIe
Ne n/m P Kontpoabnbie  IIpakTHueckue (pp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThl
pecypchl
Paznen 1. 9JIEKTPOJJUHAMUKA
L1 MarunuTHo€ 1noJje. D1eKTPOMarHuTHas 1 | 3 bubnmnorexa [JOK
’ UHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHudecKkre 1 AIeKTPOMATrHUTHBIE 9 | bubmuorexa [JOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97c
29 MexaHu4ecKre 1 AIeKTPOMArHUTHBIE 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6nuoreka [JOK
2.3 O 10 3
frrra https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3] OcHOBEI cIelaIbHOM TCOPpHHU

OTHOCHUTCIIbBHOCTHU
Hroro no pasneny

Pa3zgea 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITUKA

4.2 Crpoenue atroma

4 1

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97¢

bu6nuorexa [JOK




4.3 ATOMHOE SApO

https://m.edsoo.ru/7f41c97¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no paszuneny

15

Paspea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7 brbmmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 7
Paznen 6. OBOBIIAIOILIEE IOBTOPEHUE

6.1 Oo6o0m1aromiee MOBTOPEHUE 4 ngjg;fg;gg};ﬂlcgk
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







HOYPOUYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE

uu¢poBbIe

Tema ypoka Koutpoabnubie IIpakTnuyeckue p

Bcero oOpa3oBaTesibHbIE
padoThI padoThbI

pecypcsbl

®usuka — Hayka o npupoje. Hayunsie bubnuorexa [JOK

MCTOJbI ITIO3HAHUA OKPYKAOIICTO MUPA

Ponb 1 MmecTo (pu3uku B popMUpOBaHUU
COBPEMEHHOU HAy4YHOUW KapTUHBI MHUPA, B
MPAKTUYECKOM IESITEIbHOCTH JIIOIEH

https://m.edsoo.ru/ff0c32e2

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c33e6

MexaHu4deckoe JABUXKCHUC. OTHOCUTEIIFHOCTD

MECXAHUYCCKOT'O ABUXXCHUA. HepeMCHICHI/IC,
CKOPOCTb, YCKOPCHHUE

PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE

PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE
JBUKEHUE

CBoOoaHoe najieHue. Y CKopeHue
CBOOOJIHOTO Ia/ICHUS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3508

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3620

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c372e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc

KpuBonuneiinoe npuxenue. [[Brmkenue
MaTepuaibHOU TOUKHU MO OKPYKHOCTH
[Tpuniun otHOCUTENBHOCTH [ anumes.
NuepuunanpHblie cuctemsl oTcyeTa. [lepBbiid
3aKoH HeioToHa

Macca tena. Cuna. [IpuHuun cynepno3uuuu
cui. Bropoit 3akoH HerotoHa s

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOc3ada

bu6mmnoreka [JOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8




MaTCpHaHBHOﬁ TOYKHU

10 Tperuii 3akoH HproTOHA 1151 MaTepUaIbHBIX bubnuorexa [JOK
TOUEK https://m.edsoo.ru/ffOc3be8
1 3akoH BceMUpHOTO Tsarotenus. Cuia bubmmorexa [JOK
TsKkecTH. [lepBasg kocMuYeckast CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps:/m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunment tpenus. Cuina
13 conpOTsIBneHmI Hp(il)/lq)ILBI/I)KeHI/ITI/II) Tena B buommorexa LIOK
https://m.edsoo.ru/ff0c3f76
YKUJKOCTHU WIH Ta3e
[TocTynarenbHOe U BpalaTelibHOE JBUKEHUE
14 a0CcoMIOTHO TBEPIOTO Tena. MOMEHT CHJIBL. bubnunoreka [JOK
[iieuo cumbl. YciioBUst paBHOBECUS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
NmMnynec MaTepualbHOW TOUKHU, CUCTEMBI
15 MaTepuaibHbIX Touek. Mmnynbe cuibl. 3akoH bubnunoreka [JOK
COXpaHEHUsI UMITYJIbCa. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUYKEHUE
Pa6ota u mourHocTh cuiibl. Kunernueckas
16 SHEprus MarepuanbHoi Touku. Teopema 00 Bu6nmorexa [JOK
- https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETHYECKOW SHEPTUHU
[TorenmmansHas sueprus. [loreHunaneHas
17 SHEprus yrnpyro neopMUPOBAHHOMN bub6nuorexa IIOK
npykuHbl. lloTeHManbHas 3Heprus rena https://m.edsoo.ru/ffOc461a
BOJIM3U IOBEPXHOCTH 3eMIIH
[ToTeHumanbHple U HETOTEHIIMATIBHBIE CHUIIBI.
18 CBs13b pabOTHI HEMOTCHITUAIBHBIX CHII C bubmmorexa LHOK

H3MEHEHHEM MEXaHHMYSCKOM OHEPIrun

https://m.edsoo.ru/ff0c478c




CHCTEMBI TeJl. 3aKOH COXPaHEHHS
MEXaHUYECKON YJHEPTUU

JlabopaTopHas pabota «lccnenoBanue cBsizu
paboThI CUIIBI C UBMEHEHHEM MEXaHUYECKON

19
SHEPTUHU Tejia Ha MPUMEPE PaCTSKEHUS
PE3UHOBOIO KIYTa»
Kontponbras padota no teme «Knunemaruka.
bu6mmoreka [JOK
20 JuHamuka. 3aKOHBI COXPAHEHHUS B
https://m.edsoo.ru/ffOc4b74
MEXaHUKE»
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
. bubmuoreka [JOK
21 KUHETUYECKON Teopuu. bpoyHOBCKOE
https://m.edsoo.ru/ffOc4dc2
nswkenue. Auddysus
XapakTep ABUKECHUS U B3aUMOJICUCTBUSA
22 YacTHIl BenecTBa. Moiesid CTpOEHHUSI Ta30B, http://interneturok.ru/ru
YKUJIKOCTEH U TBEPJBIX TEIl
Macca monekyin. KonuuecTBo BemiecTsa. ,
23 http://interneturok.ru/ru
[TocTostHHast ABoraapo
TemnoBoe paBHOBecue. TemmepaTtypa u eé
24 p patyp http://interneturok.ru/ru
u3mepenue. [lkana remneparyp Lleascus
25 Wneanpusrii raz B MKT. OcHOoBHOE bub6mnoreka IIOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomroTHas TeMIepaTypa Kak Mepa cpeaHei
. bubmuoreka [{OK
26 KUHETUYECKON IHEPTUU ABUKECHUS MOJIEKYJL.
. https://m.edsoo.ru/ffOcS511e
VYpasnenue Menaeneesa-Knaneripona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI http://interneturok.ru/ru
JlabopatopHas pabota «lccnenoBanue
28 3aBUCUMOCTH MEXK]ly NTapaMeTpamMmu http://interneturok.ru/ru

COCTOSIHUS pa3pCKCHHOTO ra3a»




I/I3OHPOI_ICCCBI B UACAJIbHOM Ia3€ U UX

bu6mmoreka [JOK

29
rpadguieckoe mpeacTaBieHre https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprUsi TEPMOAMHAMHUYECKON
30 CHUCTEMBI B CITOCOOBI €€ N3MECHECHMUS. bubmuoreka [IOK
KonugectBo Temnorsl u pabota. BHyTpenHss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOIO UJICATBHOTO Ta3a
31 Bunel reruionepenaun Bu6mmorexa [JOK
8 pea https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIUIOEMKOCTh BELIECTBA.
32 KonuyecTBo TEmnoTsl Mpu Terionepeaaye Bu6mmorexa [JOK
N P peAate. https://m.edsoo.ru/ff0c5¢c36
AnnabaTHBIN mporecc
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuorexa [IOK
IPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOcSefc
34 HeoOpaTtumocTs nporieccoB B MPUPOJIE. bubnuorexa [IOK
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunuun neiicteus u K1 teruoBoit bub6nuorexa LIOK
MaIIIUHEI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJ1 http://interneturok.ru/ru
37 DKosornyeckre npo0IeMbl TeIIO3HEPTETHKH http://interneturok.ru/ru
18 O6o6maronuit ypok « MosnekysipHas bubnuorexa [IOK
¢uznka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynsipaas pusuka. OCHOBBI bubmmorexa [IOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI»
40 [TapooGpazoBaHue ¥ KOHACHCALHSL. bubnuorexa IIOK
Hcnapenue u xurnenue https://m.edsoo.ru/ff0c63b6
41 AOconoTHAs 1 OTHOCHTEIIbHAS BIIAXKHOCTh bubmuorexa [JOK

BO3ayxa. HacelleHHbI nap

https://m.edsoo.ru/ff0c64d8




Tsépnoe teno. Kpucramnmueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB

bubmuoreka [JOK

42
KpUCTAIUIOB. JKHIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBneHue u xpucraumsanus. Y aesbHast bubnuorexa [IOK
Teriora miasienus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 v 0
PABHEHHE TEILIOBOTO barnaHca https://m.edsoo.ru/ff0c6820
45 DINeKTpu3aIus Teil. DJICKTPUUECKUH 3apsi. bu6nuoreka [IOK
JIBa BU1a DJIEKTPUYECKUX 3aPsi0B https://m.edsoo.ru/ff0c6bcc
[IpoBOIHMKH, TUDIEKTPUKH U
46 ncf)n IIPOBOJTHUKH 331:5H COXpaHEHHUs bubmmorexa [OK
YHPOBOA ) P https://m.edsoo.ru/ff0c6bcc
3JEKTPUUECKOr0 3apsaa
47 B3aunmopeiicteue 3apsanoB. 3akon Kyona. bu6morexa [JOK
TodeuHblil JIEKTPUUECKUI 3apsi]T https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTB 3JIEKTPUYECKOTO OIS,
48 [TpuHIMI Cynepno3uIny AIEKTPUUECKUX bubmmorexa [IOK
P UH ep B .. P https://m.edsoo.ru/ff0c6df2
nosiei. JIunum HanpsKEHHOCTH
49 PaboTa cuit 3J1eKTpoCTaTHUEeCKOTO TOJIS. bu6nuoreka [IOK
Ilorennuan. PasHocTh IOTEHIINAIIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKYN M AUDIIEKTPUKH B
poBoL A P bubmuoreka [IOK
50 3JIEKTPOCTATHYECKOM TIOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IpOHUIIAEMOCTb
N bubnuorexa [IOK
51 OnektpoémkocTs. KoHaeHcaTo
P A P https://m.edsoo.ru/ff0c7126
5 DIEeKTPOEMKOCTB IIIOCKOT0 KOHAEHCATOpPa. bubnmorexa [JOK
DHeprus 3apsHKEHHOTO KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JIaGopatopHas pabota "H3mepenue http://interneturok.ru/ru




AEKTPOEMKOCTH KOHJIeHcaTopa”

[TpuHIM AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBAJILHOTO amnmapara,

54 . http://interneturok.ru/ru
CTpYHHOTO MpHHTEpa. DIEKTPOCTaTUIECKas
3ammTa. 3a3eMIICHHIE IEKTPOIPUOOpPOB
DNeKTpUYECKUi TOK, YCIOBUS €ro

55 cymiectBoBaHus. [loctosunsiil Tok. Crita hitp://interneturok ru/r
toka. Hampspkenne. ConpoTuBieHre. 3aKoH
Owma a5 yyacTka 1enu
[TocnenoBarenbHOE, MapaIeIbHOE,

56 CMEIIIAHHOE COE€IMHEHNE MPOBOTHUKOB. 0.5 bu6mmorexa [JOK
JIaGopatopHas pabota «M3yuenue https://m.edsoo.ru/ff0c74{0
CMEIIIaHHOTO COESANHEHUS PE3UCTOPOBY
PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnuorexa [JOK

37 3akoH [[xoyns-Jlenma https://m.edsoo.ru/ff0c7838
3axon OMa i TOJTHOM (3aMKHYTOI)
3JIEKTpUYECKOM Lenu. KopoTkoe 3aMbIKaHHE. BuGmiorexa LIOK

58 JlabopaTtopHas pabota «M3mepenne DJ1C 0.5 hitps://m.edsoo.ru/f0cTac0
HMCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS
DNEeKTPOHHAs! TPOBOJIUMOCTh TBEPIBIX

59 METaJJIOB. 3aBUCUMOCTb COTIPOTHBIICHUS hitp//interneturok rwru
METaJUIOB OT TEMIIEPaTYPHI.

CBepXnpoBOAMMOCTh

60 DnexTpuueckuil Tok B Bakyyme. CBoiCTBa hitp://interneturok rwru
ANEKTPOHHBIX ITyYKOB

61 [TonynpoBoaAHUKH, UX COOCTBEHHAS U bub6manoreka IIOK

IIpUMecHas npoBoaumocts. CBoiicTBa p—n-

https://m.edsoo.ru/ffOc84ae




nepexoza. IloaynpoBoHUKOBBIE TPHOOPHI

DIEeKTPUYECKHUI TOK B pacTBOpax U

2 paciuiaBax 3JICKTPOJIUTOB. | bubnuoreka [IOK
DIEKTPOIUTHYECKAs] AUCCOLUALIMS. https://m.edsoo.ru/ff0c82ba
OnexTponus
DNEeKTPUYECKUIA TOK B rasax.

. . bubmuoreka [JOK
63 CaMocCTOsATENbHBIN 1 HECAMOCTOSATEIbHBIN 1
https://m.edsoo.ru/ffOc84ae
pa3psa. Mounus. [1nazma
DNeKTpUYECKHUE MPUOOPHI M YCTPOUCTBA B MIX
64 il aK";[E‘IeCKOG il I/II)MGHSHI/IC }{'[szxma 1 bubmmorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
bu6mmoreka [JOK
65 0606 i 6) 1
ODHIATOIHH YPOI (SEKTPOMHHAMUKY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Onekrpocraruka. [locrosHHBIN | bubmmorexa [IOK
AJIEKTPpUYECKUN TOK. TOKM B pa3iM4yHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»

67 Pezepaublil ypok. KonTposbhas paboTa mo | bubnuorexa [IOK
TeMe "DneKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepHblil ypok. O0o0maronuii ypox mno | bubmmoreka [IOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoabubie IlpakTHueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
[TocTostHHBIE MATHUTHI U X
B3auMojielicTBue. MaruutHoe nosie. Bektop bubnuorexa [JOK
MarHUTHOW UHAYKUHUH. JINHUM MarHUTHOU https://m.edsoo.ru/ff0c9778
WHIYKIUN
MarnuTtHO€ MoJjie TPOBOTHUKA C TOKOM.
. bubnmorexa [JOK
OnbiT OpcTena. Bzaumoelicteue
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaboparopHas padota «3ydenue | bubmmorexa [JOK
MarHuTHOTO MOJIS KaTyIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBrE€ MarHUTHOTO TOJISI HA MPOBOJIHUK C
tokoMm. Cuna Ammnepa. JlabopaTtopHast pabota | bu6mmoteka [JOK

«HMccnenoBanne necTBUSI TOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

https://m.edsoo.ru/ff0c9acO

JleficTBME MarHuTHOTO IOJISI Ha
JBIKYIIYIOCS 3apshKeHHY0 yactuily. Cuia
Jlopenua. Pabora cunsl Jlopenua

but6mmoreka [{OK
https://m.edsoo.ru/ff0c9df4

DJeKTpoMarHuTHast HAyKuus. [ToTok
BEKTOpa MarHUTHOM uHAyKuuu. I1C
MHAYKIHUH. 3aKOH JIEKTPOMarHUTHOM
nuaykuuu Papanes

http://interneturok.ru/ru

JlabopaTopHas pabota «lccnenoBanue
SIBIICHUSI DJICKTPOMArHUTHON WHTYKIIHI)

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




NunykTUBHOCTE. SIBIEHNE CaMOMHIYKIIUU.
OJ1C camouHIyKIIMK. DHEPTUS MAarHUTHOTO

bubmuoreka [JOK

KOHTYpE

8
MOJIS KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
noiie
TexHuueckue ycTpoiucTBa U UX PUMEHEHHUE:
MOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI, _
9 http://interneturok.ru/ru
3JIEKTPOJIBUTATENb, YCKOPUTETHU
3JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS T1€Yb
10 O6o0maromuii ypok « MarHuTHOE TOJI€. bu6muoreka [IOK
DNeKTpOMarHuTHasi MHAYKIUS https://m.edsoo.ru/ff0cab82
1 KonTponbhas pabota no teme «MarautHoe bubmmorexa [[OK
nose. DJIEKTPOMarHuTHasE UHIYKIUS https://m.edsoo.ru/ff0cad58
CB0OOOIHBIC MEXaHHUECKUE KOJICOaHUsI.
12 [Mapmonnueckue konedanus. YpaBHeHue bubnuoreka [JOK
rapMoOHHYeCKHuX Kojiebanuii. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEPIUH
JlaboparopHas padota «lccrnenoBanue
3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHMit ,
13 http://interneturok.ru/ru
rpy3a Ha HUTH OT JUTUHBI HUTH U MacChI
rpy3a»
Konebarenbublit koHTYp. CBOOOIHBIE
JNEKTPOMArHUTHBIC KOJIeOaHuUs B UI€aTbHOM
bu6munorexa [IOK
14 K0J1e0aTeIbHOM KOHTYpe. AHAIOTHS MEKIY
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U 3JIEKTPOMArHUTHBIMU
KOJICOaHUSIMH
®opmyna ToMcona. 3aKoH COXpaHEHUS
bubnunorexa LIOK
15 SHEPrUM B UJI€aTbHOM K0JIe0aTeIbHOM

https://m.edsoo.ru/ffO0cb9c4




[IpencraBnenue o 3aTyXaromux KojaeOaHHsX.
BoinyxeHHBIE MEXaHUYECKUE KOJIeOaHMsI.

bubmuoreka [JOK

16 Pe3onanc. Beinyx1eHHbIE https://m.edsoo.ru/ff0cbb86
3JIEKTPOMarHuTHbIE KojeOaHus
Ilepemennsbiit Tok. CUHYCOUJAIBHBIN

17 IIEPEMEHHBIN TOK. MOIIHOCTb IEPEMEHHOTO bu6nuoreka LIOK
TOKa. AMIUTUTYIHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIBI TOKA M HAIPSHKEHUS

13 Tpauchopmarop. HpOI/ISBO,Z[(jTBO, nepeaayda u hitp://interneturok ru/ru
noTpeOiIeHne 3JIEKTPUIECKON SHeprun
Y CTpoicTBO M MPAKTUUECKOE TPUMEHEHUE

19 AJIEKTPUYECKOTO 3BOHKA, T€HEPATOpa Bubnrorexa LIOK

. https://m.edsoo.ru/ffO0cc324

NIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepeay
DKOJIOTHYECKHE PUCKU TIPU IPOU3BOJICTBE

20 anekTposHeprun. KynbTypa ncnoab30BaHus http://interneturok.ru/ru
3JIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU
MexaHnuyeckue BOJIHBI, YCIOBUS

21 pacnpoctpanenus. [lepuon. CkopocTthb Bubmuoreka [IOK
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle U IPOJOJIBHBIE BOIHBI

” 3ByK. CkopoCTh 3ByKa. [ pOMKOCTB 3BYyKa. bu6muoreka [{JOK
Bricora Tona. Tem0p 3ByKa https://m.edsoo.ru/ffOcccOc

7 ONEKTPOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnuoreka IIOK
ckopocTs. IlIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 [IpuHIMIBI paguOCBsI3U U TEIEBUACHMUSL. hitp://interneturok ru/ru
Pa3Butue cpencts cBsa3u. Paguonokamms

25 Kontponbnas padota «Kosebanust 1 BOJTHBDY bubmmorera [IOK

https://m.edsoo.ru/ff0cc6f8




26

27

28

29

30

31

32

33

34

35

36

[IpsiMonuHetHOE pacpoCTpaHEHHUE CBETA B
OJHOPOJHOM cpee. TodyeuHblid HCTOYHHK
ceeta. JIyu cBera

OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [locTpoenne n300paxxeHnit B IIIOCKOM
3epKaie

[Ipenomnenue cera. [lonHOE BHyTpEeHHEE
otpaxxeHue. [IpenenbHblil yroa noaHoro
BHYTPEHHETO OTPaKEeHUS

JlaboparopHas pabota «3mepeHue
MIOKAa3aTelsl MPEJTOMIICHHSI CTEKIIa»

JIunsel. [Toctpoenne nzodpaxeHui B TUH3E.
®opmyiia TOHKOM JIMH3bL. Y BEIIMYCHUE
JIMH3BI

JlaboparopHas padota «lccnenoBanue
CBOWCTB M300paXKCHUI B IMH3AX»
Hucnepcus ceera. CoXHBIA cCOCTaB O€II0T0
cseta. Lger. JlaboparopHas pabota
«Habnronenue qucrnepcuu cBeTay
WNurtepdepennus creta. Judpaxnus ceera.
JudpakuronHas pemeTka

[TonepeyHOCTH CBETOBBIX BOJIH.
[Tonapusanus cera

Onrtuyeckue npuOOPHI U yCTPOUCTBA U
yCIIOBHA UX 0€30M1aCHOTO MPUMEHEHUS
['panupl IPUMEHUMOCTH KJIaCCUYECKOM
MexaHuku. [locTynaTel ciennaibHON TEOpUH
OTHOCHUTEJIBHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd7{6

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd67a

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

http://interneturok.ru/ru

http://interneturok.ru/ru

bubmuoreka [JOK
https://m.edsoo.ru/ff0ced22

bubmmnorexa LIOK
https://m.edsoo.ru/ff0cf02e

http://interneturok.ru/ru

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf862




37 OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. bubnmnorexa [JOK
3ameyieHne BpEeMEHH U COKpaIleHUE JJTUHBI https://m.edsoo.ru/ffOcfad2
DHEPrusi 1 UMITYJIbC PEISATUBUCTCKOMN
38 yacTulbl. CBSA3b MAcChl C SHEPTHUEH U Bubamorexa [IOK
HpL P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsl OKOS
39 KonTponbhas padota «Ontuka. OCHOBBI bubnuoreka [IOK
CIIeMAIbHON TEOPUU OTHOCUTEITBLHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Inanka. DHeprus u bu6muoreka [JOK
UMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpsiTue U uccnenoBanue Gpororddekra. bu6nuoreka [IOK
Omnpitel A. I'. CtoneToBa https://m.edsoo.ru/ffOcffc4
3akonbl porodddexra. YpaBHEeHUE
. (ui) P P but6mmoreka [JOK
42 Oitamrerina st pororddexra. «KpacHas
https://m.edsoo.ru/ff0d015¢e
rpanuna» Gorosdgexra
43 Hasnenue ceera. Onbite [1. H. JIeGenena. bubmuoreka [{OK
XUMHYECKOe IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTBa U IpaKTUYECKOe
44 npUMEHEeHHe: POTOIIEMEHT, (POTOAATUHK, http://interneturok.ru/ru
CoJTHEYHast OaTapesi, CBETO U0
45 Pemenue 3agad no reme « 3J€MEHTBI bubnmuorexa [JOK
KBaHTOBOU ONITUKW https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONBITHI
46 Pezepdopna o paccessHuiO 0-4acTh bubmmorera [JOK
POOPA p 1 https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aroma
bu6mmoreka [IOK
47 [Toctynater bopa
Y P https://m.edsoo.ru/ff0dOafa
43 N3nyuenue u nornoiieHue GoTOHOB MPU bubnmorexa [[OK

Nepexozie aToMa C OJTHOTO YPOBHS SHEPTUU

https://m.edsoo.ru/ff0dOafa
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50

51

52

53

54

55

Ha Apyrou. Bunsl ciekrpos

BonHoBble cBolicTBa yactuil. BonHsl ne
bpoiinsa. KopmyckyisipHO-BOJHOBOM
nyanu3M. CIOHTaHHOE U BBIHYKJIEHHOE
U3ITy4YEeHHE

OTKpbITHE paTMOAKTUBHOCTH. OTIBITHI

Pesepdopna mo onpeneneHnio cocraBa
PalMOaKTUBHOTO U3JTYUYCHUS

CgoiicTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.

Bnustnue pagnoakTHBHOCTH Ha KUBBIE
OpTraHU3MBbI

OTkpbITHE IPOTOHA U HEUTpOHA. 30TOMBI.

Anbda-pacniaa. DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacna. ["'amma-
U3JTy4eHue

OHeprus cBA3M HyKJIOHOB B siape. SnepHble

peakuuu. Snepusiii peaktop. [Ipodaems,
MIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOM SHEPreTUKH

DneMeHTapHble yacTulbl. OTKpbITHE
NO3UTPOHA. METOIbI HAOIIOICHUS U
PEruCTpalMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yH1aMeHTaIbHbIE
B3aUMOIeUCTBUSA. ENMHCTBO puznueckoi
KapTUHBI MUPay

Bupn 3Bé3nnoro neba. Co3Besnus, ipKue

3Bé3I[BI, ITaHETHBI, UX BUIUMOC IBUKCHUC.

CoJiHeuHast cucTeMa

but6mmoreka [JOK
https://m.edsoo.ru/ff0dOca8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

http://interneturok.ru/ru

bubmuorexa [{OK
https://m.edsoo.ru/ff0d1162

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

bubmmnoreka LIOK
https://m.edsoo.ru/ff0d0e38

http://interneturok.ru/ru
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57
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59

Comnnue. ConHeyHast akTUBHOCTh. MICTOUHHK
sueprun CoJiHIA U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKH.
3BE37bI ITIABHOM M1OCIIE0BATEIBHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEJCTABICHUS O IPOUCXOKICHUU U
sBommonu CoJHIa U 3BE3]

Muneynsiii [1yTe — Hama I'anakTuka.
ITonoxenne n nprxenue CosHLa B
lNanaktuke. 'anaktuku. YEpHbIE ABIPHI B
sIIpax rajJakTHK

Bcenennas. Pa30eranue ranaktuk. Teopus
Bonsoro B3peiBa. PennkroBoe usinyueHue.
Meraranaktuka

http://interneturok.ru/ru

http://interneturok.ru/ru

http://interneturok.ru/ru

http://interneturok.ru/ru
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61

62

Hepemennsle npo0iaemMbl acCTPOHOMUHT
KontpomnbHas pabota «neMeHThI
ACTPOHOMHUU M aCTPOPHUIUKI
O6o06maromuit ypok. Ponb ¢pusuku u
aCTPOHOMMHU B IKOHOMHYECKOH,

TEXHOJIOTUYECKOM, COIIMAILHON M S THUECKOM

cepax IesITeNbHOCTH YeJIOBeKa

http://interneturok.ru/ru

http://interneturok.ru/ru

63

O6o0maromuii ypok. Pons u mecto pusnuku
¥ aCTPOHOMUH B COBPEMEHHOI Hay4yHOU
KapTUHE MHpa

http://interneturok.ru/ru

64

65

O6o6mraromuii ypok. Pons ¢pusndeckoii
Teopuu B (HOPMHUPOBAHHH TPEICTABICHUIT O
(bu3MUECKON KapTUHE MUpa

O6o0matromuii ypok. Mecto ¢puzndeckoit

http://interneturok.ru/ru

http://interneturok.ru/ru




KapTHUHBI MUpa B 00IIEM psiTy COBPEMEHHBIX
€CTCCTBCHHO-HAYYHBIX Hpe)ICTaBHeHI/Iﬁ (6]
IpUPOJIE

PesepsHbIil ypok. MaruutHoe moie.

66 1 http://interneturok.ru/ru
DNeKTpOMarHuTHAs WHAYKIHS
Pesepubiit ypok. Ontuka. OCHOBBI

67 P }:p 1 http://interneturok.ru/ru
CHeNHaTbHON TEeOpUU OTHOCUTEIFHOCTH

63 Pesepnsiii ypok. KBanroBas ¢usnka. | bubnuorexa LIOK
DJIEMEHTHI aCTPOHOMUH U aCTPODU3UKH https://m.edsoo.ru/ff0d1784
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Gusuka, 11 kinace/ I'eapenmreitn JI.O., bynatoa A.A., Kopuunses 1.H.,
Komkuna A.B., O61iecTBo ¢ orpaHnueHHON 0TBeTCTBeHHOCThIO « BMHOM.
JlaGoparopus 3HaHUY»; AKIIMOHEpHOE 001ecTBO «M31aTenscTBO
«IIpocsemenue»

JLI'. 'enpnennmrerin, A.A. bynarosa, 1.H. Kopaunse ®usnka 10 kmacc

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJA

[IpoBepouHbie U KOHTPOJIBHBIE PaboTHI 10 duszuke 10--11kmacc

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Enunas xomnekmus LIOP "BupryansHbie mabopaTopabie padoTsl” http://school-
collection.edu.ru/catalog/rubr/bf5¢59d6-a562-2c61-9d98-
139ac12015dd/114736/?

Bupryanbhsie 1abopaTopHbie paboThl IO (PU3KKE
http://barsic.spbu.ru/www/lab_dhtml/

Buptyanbnas oOpazoBatenbHas 1adopatopus "Harnsanas ¢puzuka”
http://www.virtulab.net/index.php?option=com_content view=section

layout=blog id=5 Itemid=94
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