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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO ypOBHS HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE IMOJOKEHUW WM TpeOOBaHUU K pe3yibTaTam
OCBOCHHMsI OCHOBHOM 00pa3oBaTelIbHOM Mporpammsl, npeactaBieHHbIX B PI'OC
COO, a rtakxe c yuéroMm enepanbHO paboyel MporpaMMbl BOCHHUTAHUS U
KOHIIETIIUU TIpenoaaBaHusi yueOHoro mnpeamera «Duszuka» B oOpa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoit denepanuy, peaNTU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMmbl 1O (U3MKE HaAmpaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTHHbl Mupa oOydarommxca 10-11 knaccoB mnpu
oOyueHnu ux pusnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSATEILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeAMETHBIM pe3yjbTaTaM
oOy4eHHs, a TaKXKe YUYHUTHIBAET HEOOXOIUMOCTh peaau3aliu MEKIPEIMETHBIX
CBs3ell (U3HKM C €eCTEeCTBEHHO-HAyYHBIMU Yy4Ye€OHbIMH TpenMeramu. B Hel
OTIPEJICIISIIOTCS OCHOBHBIC €)M M3y4YeHUS (U3MKU HA YPOBHE CPETHEro OOIIETro
oOpa3oBaHusl, TJIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3MKe BKIIOYALT:

* IUIAaHUPYEMBbIE PE3yJIbTaThl OCBOCHHMSI Kypca (pr3uku Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEAMETHBIE pe3yJIbTaThI 10 T'0J1aM O0y4YEHUS;

* coxepxaHue yueOHoro npeamera «dusuka» no rogam o0yyeHus.

®du3rkKa Kak Hayka 0 HauboJjee o0UMX 3aKOHaX MPUPOIbI, BHICTyHas B
KaueCcTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUI 00 okpyxaromiemM mupe. IIIKoabHBIN Kypc GU3HKK - CHCTEMOOOPa3yIOMIHiA
JIUIS. €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJbKY (PU3UYECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB W SIBJICHHM, M3y4aeMbIX XUMHUEH, OMOJIOTHUEH,
dbu3nmyeckoir reorpadmeri um  actpoHomuei. Vcmoib3oBaHME W aKTHBHOE
npuMeHeHne  (PU3WYeCKUX 3HAHWUW  OMpeNeNseT XapakTep U pPa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCA, TMOJYYEHHS] HOBBIX MAaTe€pUalioB C 3aJlaHHbIMU CBOMCTBAMHU W JIPYTHX.
N3yuenne ¢GU3MKM BHOCHUT OCHOBHOW BKJIaTl B (DOPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydYaromwuxcs, B (GOPMUPOBAHHE YMEHUU MNPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU€OHBIX HCCIIeI0BaHUMN.

B ocHoBy Kypca ¢(u3uku s ypoBHA cpedaHero oOiero o0pa3oBaHUs
MOJIOKEH psIA HUACH, KOTOPbIE MOXHO pAacCMaTpUBATh KAK MPUHLMIBI €r0
MTOCTPOCHMUS.

Hoess yenocmunocmu. B COOTBETCTBUM C HEW KypC SIBJSETCS JIOTHYECKH



3aBEpUIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3/esioB (PU3UKHU, BKIIOYACT Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBHUM ¢ HEH MaTepuan Kypca (GU3UKH
o0ObeauHEH BOKpYr (¢usmyeckux Teopuil. Benymmm B Kypce sBIseTcs
dbopMHpoBaHUE MPEJCTABICHUNA O CTPYKTYPHBIX YPOBHSAX MATE€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzainus mpearnosiaraeT MCIOJb30BaHUE
TYMaHUTAPHOTO TMOTEHIMaaa (HU3UIECKON HAYKH, OCMBICICHHUE CBSI3M Pa3BUTHS
(bU3MKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PECHUECKUMHU, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoess npuxnaonou  Hanpaenennocmu. Kypc (usuku mnpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX U TEXHOJOTHYCCKUX MPHUIOKEHUN
W3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcsi TOCPEACTBOM BBEICHUS DJIEMEHTOB
CONIEpKaHMs, TOCBSIIEHHBIX OKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C PAa3BUTUEM TEXHUKUA U TEXHOJIOTHH, a TaKKe OOCYXICHUS
po0JIeM paloOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTAMU Kypca (U3UKKM Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHus ABJISIOTCS ¢u3nueckue Teopuu (HopMUpOBAHHME MPEACTABICHHUN O
CTPYKTYpe TOCTPOCHHS (HPU3UICCKON TEOopuH, poiiu (pyHIaMEHTATBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMCHHBIX  MPEACTABICHUSAX O TPUPOJE, TPaHUIAX
NPUMEHUMOCTH TEOpWUM, JJII OINHWCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUN U
MIPOIIECCOB).

CucTeMHO-eSITeIbHOCTHBIN TIOX0/ B Kypce (PU3UKK pearu3yeTcsl Mpexe
BCEro 3a CUET OpPraHM3alMH SKCIEPUMEHTAIBHON AEATETbHOCTH O0YyYarOIUuXCS.
Jlst 6a30BOT0 YpOBHS Kypca (PU3UKH - 3TO UCTIOJIB30BAHUE CUCTEMBI ()POHTATBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB M JJAOOPATOPHBIX pab0T, KOTOPHIE B IpOrpamMme
no ¢u3nke OOBEAMHEHBI B OOIIMIA CIMHCOK YYCHUYECKUX MPAKTHUYECKUX PadoT.
Brinenenre B yka3aHHOM mepedyHe JabopaTOpHBIX pabOT, MPOBOIUMBIX JIJIS
KOHTPOJISI U OLIEHKH, OCYIIECTBIISETCS YYaCTHUKAMU 00pa30BaTEILHOTO Ipoliecca
UCXOJI1 M3 OCOOCHHOCTEH TIJIAHUPOBAHMS W OCHAIeHus kabunera ¢usuku. [Ipu
9TOM OO0ECIeYMBAETCS OBJAJCHHEC OOYYAIOIUMHKCSI YMECHHSIMH TIPOBOIUTH
KOCBCHHBIC HW3MEPCHHUS, HWCCJCAOBAHMS 3aBUCHUMOCTEH (DU3UYECKUX BEIMYUH U
MTOCTAaHOBKY OITBITOB 1O TIPOBEPKE MPEIJIOKCHHBIX THITOTE3.

Bosbiioe BHUMaHUE yIEIAETCS PEIICHUIO PACUETHRIX M KAUYECTBEHHBIX 3a/1ad.
[Ipu sTOM 111 pacu€THBIX 3a7]a4 TPUOPUTETOM SIBIISIIOTCS 33/1a4yl C SIBHO 3a/IaHHOMN
bu3nueckoil MOJENbI0, TO3BOJISIIONIME MPUMEHSATh HM3YyYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO paszfena Kypca, TaK W HHTETpUPYs 3HAHUSA M3
pa3HbIX pa3aenoB. JIJis Ka4eCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISIOTCS 3aJaHUS Ha



OOBSICHEHHE MPOTEeKaHUS (PU3MUECKHX SBICHUM M MPOLIECCOB B OKPYKAIOIIEH
XKU3HHU, TpeOyromue BblOOpa (U3MYECKON MOJENH ISl CUTYallMd MPaAKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootBerctBuum ¢ TpeboBanusmu DPI'OC COO k MarepuasbHO--
TEXHUYECKOMY 00ECIeUeHHI0 yueOHOT0 Ipoliecca 6a30BbIi ypOBEHb Kypca (GU3UKU
Ha YypOBHE CpeaHero ooOimero oOpa3oBaHUs [OJDKEH H3Y4aThbCid B YCIOBHUSX
NpeIMETHOr0 KaOuHeTa (PU3MKH WM B YCIOBUSX WHTEIPUPOBAHHOTO KaOWHETa
IPEIMETOB ECTECTBEHHO-HAYYHOTO IMKJIa. B kabuHere (QU3UKU NOIDKHO OBITH
HeoOxoauMoe abopatopHoe O00OpYIOBAaHWE JJIS BBITIOJIHCHUS] YKa3aHHBIX B
nmporpamMme 1o (pu3uke yIeHHYECKHX MPAKTHYECKUX PabOT W IEMOHCTPAIIMOHHOE
o0opy1oBaHUE.

JleMoHcTpanimoHHoe obOopynoBaHue (OpPMUPYETCSI B COOTBETCTBUM C
MPUHITIIIOM MHHHMAJIBHOW JOCTaTOYHOCTH ¥ OOCCIICUYMBACT ITOCTAHOBKY
MEPEUUCICHHbIX B TporpamMme Mo (U3UKE KIIOUEBBIX JIEMOHCTpAIMi IS
UCCJICIOBAHMUSI ~ M3yYaeMbIX  SIBJCHUH UM TMPOIECCOB, OMIHMPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe o00opyAOBaHHE I YUYEHWYECKUX MPAKTUYECKUX padoT
dbopmupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB M OOECreYrBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOywatommuxcs. TemMaTH4YecKue KOMILIEKThI
7a00paTOpHOTO O00OPYAOBaHUS JOKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX W ITU(GPOBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
MU3MEPUTEILHBIX CUCTEM B BUJIE [IU(DPOBBIX J1A0OpPATOPHUIA.

OCHOBHBIMM LEJIAMHU U3y4Y€HUSI PUUKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

* (opMupoBaHue HHTEpeca W CTPEMIICHHS OOYYalOLIMXCS K HAy4dHOMY
W3YUYCHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

* pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE TIO3HAHUS U (HOPMHUPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

* (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yICHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

* (opmMupoBaHUE YMEHHI OOBICHSTH SBJICHUS C UCIIOJIH30BAHUEM
bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

* (opMupoBaHHUE NpeCTaBICHUN 0 POJIH (PU3UKH JIJIST pa3BUTHS JIPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JocTikeHne 3TUX 1eneil odecreuynBaeTcs peuieHueM CISAYIOIUX 3aad B

npoliecce u3yueHus Kypca (U3UK1 Ha YpOBHE CPEHEr0 O0IIero o0pa3oBaHuUs:
® MPUOOPETEHUE CUCTEMbI 3HAHUM 00 OOIMUX (HU3NUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIIPHYIO (PU3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYHO (HU3UKYy W



AJIEMEHTHI acTPO(DU3HKHY;

* (opMHUpOBaHME YMEHHN NPUMEHSATh TEOPETHUECKUE 3HAHUS  JUIs
OOBbsICHEHUS (PU3WYECKUX SBJICHUA B TMPUPOJE U A MPUHATHUSA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

* OCBOGHHME CIOCOOOB pEIICHUS pPa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
bu3nueckoil MoOJeNnblo, 3a7ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3faHue GU3NIeCcKor MOJEINH, aJIeKBATHON yCIOBUSIM 3aJa4H;

* TOHUMaHWE (U3UYECKUX OCHOB WM TPHUHIIUAIOB ACHCTBUS TEXHHUYCCKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUILYIO
cpeny;

* OBJIQJICHUE METOJaMHU CaMOCTOSITEJILHOTO IUIAHUPOBAHUS U TMPOBEICHUS
(bU3UYEeCKUX SKCIEPUMEHTOB, aHalW3a W WHTEPHpPETalnh HHPOPMAIIUH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

* CO3/IJaHUE YCJIOBHM JJIsi Pa3BUTHS YMEHUN MPOEKTHO-UCCIIEI0BATEILCKOH,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE CPEAHETO OOIIETrO
oOpazoBanus otBoautcs 136 vacos: B 10 kitacce - 68 yacoB (2 yaca B Henel), B
11 kmacce - 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamme 1o (GU3HKE TMEpPeUYeHb JIA0OpATOPHBIX U
MPAKTUYECKUX pPadOT SBIAECTCS PEKOMEHIOBAHHBIM, YYHUTENb JElacT BBIOOP
MPOBENCHMsI J1a0OpPaTOPHBIX pPabOT W OMBITOB € YYETOM WHIWBHIYATbHBIX
O0COOEHHOCTEHN 00yJaroNuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

@dusnuka - Hayka o npupone. HaydHble MeTOABI IO3HAHMS OKPYKarOLIEro
mupa. Ponp 53kcrepuMeHTa M TEOPUM B INPOLECCE TO3HAHUSA IPUPOABI.
DKCIEpUMEHT B (PU3HUKE.

MonenupoBanue (U3MUECKUX SBJIEHUN U mpoleccoB. HayuHble TMIOTE3bI.
@u3nyeckre 3aKOHbl U TEOPUH. |'paHUIbl MPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSL.

Pons m mecto gu3uku B (pOpMHUpPOBAHMU COBPEMEHHOM HAayYHOW KapTHHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ 1M(PPOBBIE H3MEPUTENBbHBIE MNPUOOPBI, KOMIIBIOTEPHBIE
JTATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHKeHUE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHXKEHUSI.
Cucrema otcuéra. Tpaekropusi.

ITepemelnienue, CKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsh CKOPOCTh) H
YCKOPEHHE MaTepHaIbHOM TOYKHM, WX MPOEKIMH HAa OCU CHUCTEMBI KOOPJUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE TMPSMOJUHEHHOE ABMXkeHue. ['paduxu
3aBUCHUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUs, MYTHU U TepeMelIecHus
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBobOosHOE TIazieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonmuueninoe  nBuxkeHue. JIBHoKEHHME  MATEpUAIBHOM  TOYKM 10
OKPYXHOCTH C IOCTOSIHHOM 110 MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHENHAS
ckopocth. [lepuon 1 wactora obpareHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre YyCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUéTa, WITIOCTPAIUS KMHEMATHUYECKUX XapaKTePUCTUK
JBHKCHUSL.

[IpeobpazoBanue ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue nBvkeHus Teya, OpPOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.



HamnpaBnenue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padomul

N3ydyeHne HEpaBHOMEPHOTO JBUXEHHS C LEIBIO ONPEAECIECHUS] MTHOBEHHOMN
CKOpOCTH.

HccnenoBanne COOTHOWICHHUS MEXAY ITyTAMH, IPOWUJICHHBIMH TEIOM 3a
MOCJICIOBATEIbHBIE PABHBIC MPOMEXKYTKH BPEMEHH NPU PABHOYCKOPEHHOM
JBWKEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHNUS [IapuKa B BI3KOU JKUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes. IlepBeii  3akoH  HproToOHA.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuunu cuil. Bropoil 3akoH HeroToHa
IUI. MaTepUaIbHON TOUkU. Tpetnil 3aKkoH HproTOHA 1151 MaTepraibHBIX TOYEK.

3akoH BcemupHoro tsarorenus. Cuna Tsoxkectu. IlepBag kocMmuyeckas
CKOpOCTBb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenust (1mokos, CkoJibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIBLKEHUSI U cwiia TpeHus nokos. KoadgduimeHt tpenus.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarenbHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO TEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaiieHus. Ilimedo cuibl. YcioBus
paBHOBECUS TBEPIOIO TEIIA.

TexHndeckrue yCTpPOWCTBA M MPAKTUYECKOE INPUMEHEHUE: IMOAIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MacC B3aMMOAECHCTBYIOIIMNX TEI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTts. Bec tena npu yCKOpEeHHOM NOABEME U MTaJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmsvie padomul

N3ydenne aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKHUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

HccnenoBanne ycioBUM paBHOBECUS TBEPAOrO TeEla, HUMEKOMIETO OCh



BpALCHHUS.

Tema 3. 3akonvl coxpaneHus é mexaHuxe

NMiynbC MartepuaabHOM TOYKHM (T€na), CUCTEMbl MAaTE€pUATbHBIX TOYEK.
NMnynsC cuiibl M1 U3MEHEHHE HMITyJbCa Tella. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeaktnBHOE nBUXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass »Hepruss MarepuaibHOM Touyku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToTeHunanbHas DHEPrUsl. [ToreHunanbHas DHEPTHs YIPYro
nepopMupOBaHHON NpykuHbl. [loTeHIManbHas SHeprus Teaa BOJU3U MOBEPXHOCTU
3eMIIN.

[ToreHuuanbHble W HENOTEHUMalbHble  Cwibl.  CBA3b  paboOTHI
HENOTEHLIMAIBHBIX CHJI C M3MEHEHHMEM MEXAaHWYECKOM JHEPIMU CUCTEMBI TEIL
3aKOH COXpaHEHUS MEXaHUYECKON DHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA W IPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
MPY>KUHHBIN TUCTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydyeHne aOCOIIOTHO HEYNpYyroro yjapa ¢ IMOMOIIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBA3u pabOTHl CUIIBI C U3MEHEHHEM MEXaHWYECKOW SHEepruu
TeJla Ha IIPUMEpE PACTSIKEHMs PE3UHOBOIO JKI'YTa.

Paznen 3. MogekyasipHast pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUM U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. Juddysusa. Xapakrep ABUKEHUS U
B3aUMOJICCTBUS YaCTUI[ BeElIECTBA. MoJenu CTPOCHUs Ta30B, XKUIAKOCTEU U
TBEPJBIX TEI U OOBICHECHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjeiei. Macca u
pazmepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHast ABoraapo.

TermioBoe paBHOBecue. Temneparypa u e€ msmepenue. lllkama temneparyp
[enscus.

Mopnens  upeanmpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETUYECKOW TEOpUU HIICATLHOTO raza. AOCOJIOTHAs TeMmIliepaTypa Kak Mepa
CpeaHEN KHHETMYECKOW HHEPruM TEIUIOBOrO JABWXKEHUs dvactul rasza. [llkama
temneparyp KenbBuna. 'a3oBbie 3akoHBI. YpaBHeHUe MeHaeneeBa-Kianeiipona.



3akoH JlansToHa. M30mporeccsl B UACAIBHOM ra3e C NOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. [ 'paduueckoe TpencTaBICHHWE M30MPOIECCOB: H30TEpMa, H30XO0pa,
n3zo0apa.

TexHuyeckre YyCTPONCTBA W NPAKTHUUECKOE MPUMEHEHUE: TEPMOMETP,
OGapomeTtp.

Jlemoncmpayuu

OmnbIThl, JOKAa3bIBAIOIINE JHMCKPETHOE CTPOEHHUE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHECHUM.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO JBUKEHUSI.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYIIIPHOTO
B3aUMOJICHCTBHSI.

Mogens, WILTIOCTpUPYIOIIast TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSHHS HJEaIbHOIO rasa,
M30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopnvle pabomuvl

OmnpeneneHue Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEPEHHI
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TTapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamurku

TepMmonnHamMuueckass cucreMa. BHyTpeHHss dHEprusi TEpMOAMHAMUYECKON
CUCTEMBI U CIOCOObI €€ n3mMeHeHus. KonuuecTBo TemioTel u padora. BHyTpeHH: s
SHEpPrusi  OJIHOATOMHOIO  HWJ€aJbHOrO0  raza. Buasl  Temsonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYeHUE. Y IeJIbHAas TEIIOEMKOCTh BEIECTBA.
KonuuecTBo TemIoThI pu TeIuIonepeaaye.

[Tonsitue 00 aauabatHoM tmporecce. llepBhlii 3aKOH TEPMOAMHAMHUKH.
[IpumeHeHue MmepBoro 3akoHa TEPMOJMHAMHUKM K wu3omporeccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh MPOIIeCcCOB B MPUPO/IE.

TennoBble  MamuHbl.  [IpUHIUMNBI ~ ACWCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi PHEPruy B TEIUIOBBIX MamuHaX. KodpduimeHT monae3Horo
nevictBust TeruioBo MamuHBL [lukn KapHo m ero xos@uIMEHT IOJIE3HOTO
JENUCTBUA. DKOJIOTHUYECKHE MPOOJIEMBI TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, OITOBOW XOJIOAWIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruM Teja MPU COBEPIICHUH PAOOThI: BBUIET
npoOKku U3 OYTBUIKM MOJ| JEWCTBHEM CXATOro BO3JyXa, HarpeBaHue 3dupa B



JATyHHOH TpyOKe myTEM TpeHUs (BUICOIEMOHCTPAIINS ).

N3MeHeHre BHYTpEHHEN SHEPIUM (TEMIIepaTypbl) Tela IpH TeIuionepeaaye.

OneiT mo anamabaTHOMY pACIIUPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIISI BHYTPEHHETO CTOPaHUSs, PEAKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3mepenne yaenbHoN TEIIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHaeHcanus. Mcmapenue u kurenue. AOCONIOTHAS U
OTHOCHUTENIbHASL BIAXHOCTh BO3ayxa. HacellleHHbIM map. YaelbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHUS.

TBépnoe Teno. Kpucrammnueckue u aMopgHbie Tena. AHU30TPOIUs CBOMCTB
kpuctaiioB. JKuakue kpuctawwibl. CoBpeMeHHble Marepuansl. [lnaBnenuwe wu
KpUCTaJUIU3alud. Y ieJibHas TerioTa miasieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpONCTBA M MPAKTHUUYECKOE NPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJOTHH MOJYUYSHUS COBPEMEHHBIX MaTepHaJIOB, B
TOM YHCJIE HAaHOMATEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUsT KPUCTAUIMYECKOTO BEIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenre 0THOCUTEILHON BJIAKHOCTH BO3AyXa.

Paznen 4. JaekTpoauHamMuKa

Tema 1. Inekmpocmamuka

OJIeKTpu3alus Tell. OJJNEKTpUYecKud 3apsn. JIBa BuIa SIEKTPUYECKHX
3apanoB. [IpoBOIHUKHM, AMDIEKTPUKH W MOJYNPOBOJHUKH. 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsijaa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbIl 3JI€KTpUUECKUN 3apsil.
Onextpuyeckoe mnone. Hampsk€HHOCTh anekTpudeckoro mosst.  I[TpuHimn
CYyNEPHO3ULIUK DJICKTPUUECKUX TMoyiel. JIMHUM HanmpsKEHHOCTU BJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snekrpoctatmdeckoro  mousiss.  [lorennman.  PasHocThb
NOTEHUUANOB. [IpOBOJHMKM W AWANEKTPUKU B AJIEKTPOCTATUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHULAEMOCTb.



OnekTpoémMkocTb. KoHaeHcaTop. DneKTpoEMKOCTh IIIOCKOr0 KOHIEHCATOpa.
DHeprus 3apsHKEHHOro KOHAEHCAaTopa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHME: JIIEKTPOCKOIL,
AIIEKTPOMETpP, JJIEKTPOCTATUYECKAsT 3allliTa, 3a3eMJICHHUE JIIEKTPONPUOOpPOB,
KOHJIEHCATOp, KOIIMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoieiicTBuE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT  IUIOIIAIN
IJTACTHH, PACCTOSHUS MEXIY HUMHU U JUAJIEKTPUYECKONU IPOHNULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvle

pabomul I3MepeHne 31eKTPOEMKOCTH

KOHJIEHCATOpa.

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

DONEeKTPpUYECKU TOK. YCIIOBHSA CYyIIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuiia Toka. [locTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETu.

DNEKTPUYECKOE CONPOTUBIIEHUE. YEIbHOE COINPOTUBJIEHUE BEILECTBA.
ITocnenoBarenbHOE, apalIENIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora onexkrpuyeckoro Toka. 3akoH Jxoyns-Jlennma.  MomrHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsl CUJa M BHYTPEHHEE CONPOTHBIEHUWE HWCTOYHUKA TOKA.
3akoH Oma JiJ1s1 MOJTHOM (3aMKHYTOM) a5iekTpudeckoi nenu. KopoTkoe 3aMmbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONIPOTHUBJIEHUSI METAIIOB OT TEMIIEpaTypbl. CBEPXIIPOBOIUMOCTD.

DJIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.
[TonympoBoaurku. CoOCTBEHHAs ¥ MPUMECHAS POBOIUMOCTD TMOTYITPOBOTHUKOB.
CgoiictBa p-n-nepexosa. [lomynpoBogHUKOBEIE TPUOOPHI.

ONeKTpUYeCcKUuidi TOK B pacTBOpax MW  pacilaBaX  dAJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

OnekTpudeckuii TOk B Tra3zax. CaMOCTOATENbHBIA W HECAMOCTOSITEIbHbBIN
paspsaa. Monunus. [1nazma.

TexHuyeckre yCTpOMCTBA M IMPAKTHYECKOE NPUMEHEHHE: aMIepMETp,
BOJILTMETpP, PEOCTAaT, HCTOYHUKU TOKA, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,



TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTPOBOTHUKOBBIN TNO/, FaIbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKAa U HATIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHS LWIMHIPUYECKUX IPOBOJHHUKOB OT JUJIMHBI,
IJIOIIAU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMelaHHOEe COeIMHEHHUE MPOBOIHUKOB.

IIpsamoe wu3MepeHHE DHIEKTPOABMKYIIEH cuibl. KOpoTkoe 3aMblKaHue
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB CONPOTHUBIICHHS METAJLIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE IIEKTPOIUTOB.

W ckpoBo# paspsi U MPOBOIUMOCTB BO3yXa.

OIHOCTOPOHHSIS NPOBOAUMMOCTD TUOAA.

Yuenuueckuui sxcnepumenm, n1abopamopnvie pabomuol

N3yuyeHne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3neKTpOABUKYIIEH CHIIbl HCTOYHMKA TOKAa W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue anexTposusa.

MexnpeamMeTHbie CBA3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCyIIECTBISETCS C
y4ETOM COJEP>KATENBHBIX MEXIPEIMETHBIX CBSI3€ C KypcaMU MaTEMaTHKH,
OMONOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoicnpeomemnuvle nonsamus, CBS3aHHBIE C W3YYEHHEM METOJIOB HAy4YHOIO
NO3HAHM: SBJIEHUE, HAyuyHbIM (akT, runoresa, (usnueckas BeJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHE CHUCTEMbl ypaBHEHWH, JWMHEWHas (yHKIwus,
napabona, runepbona, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexanmyeckoe IBWKEHUE B XKMBOM mpupoje, auddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEAAUU, TEIUIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUJIKOCTEH U
ra3oB, 3JEKTPUYECKHME CBOWCTBA METAJUIOB, 3JEKTPOJUTUYECKAs JIHCCOLMALINS,
raJibBaHUKA.

I'eoepaghus: BIaxXHOCTb BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE ABWXKEHUU C HCIIOJIB30BAHUEM MEXaHH3MOB,
y4€T TpEHUSI B TEXHUKE, MOMAIIWIHUKHA, WCIOJIb30BAHHE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakeTra, BOJAOMET M Jpyrue), IBUTATEb BHYTPEHHETO
cropanusi, napoBasi TypOvMHa, ObBITOBON XOJIOAWJIBHUK, KOHJIUIIMOHEDP, TEXHOJIOTUU



IIOJIyYEHUs] COBPEMEHHBIX MAaTepHajoB, B TOM YHUCJIC HAHOMATEepUalOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHYeCKasl 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHbIE puOOPBHL,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. In1eKmMpoOMaZHUMHAA UHOYKUUS

[ToctostHHBIE ~ MarHuThl.  B3auMoaelcTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MaruntHoe mnose. Bekrop MarHuTHOM WMHAyKIuW. [IpuHnmn cynepnosunun
MAarHATHBIX TOJNeW. JIMHMM MarHUTHOM WHAYKUMH. KapTMHa NMHUNA MarHUTHOU
WHIYKIHAY TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHOe 1I07€ NOPOBOJHHMKA C TOKOM. KapThHa JWMHHM WHIYKUUU
MAarHATHOTO TMOJS JJIMHHOTO IPSAMOrO IPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanMoaencTsue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJb U HalpaBJICHUE.

Cuna Jlopenua, €€ Moyib U HanpaBieHue. [[BkeHne 3apsoKeHHOM YacTULIbI
B OJHOPOJHOM MarHuTHOM Iojie. PaboTa cunsl Jlopena.

SlBnenHue HNEKTpOMarHUTHOW MHAYKUMH. IIOTOK BEeKTOpa MArHUTHOU
UHIYKIUU. OJEKTPOABUKYIIAS CHJIA HWHIAYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu Papanes.

BuxpeBoe nanekTpuyeckoe Iose. OJIEKTPOABHXKYIIAs CHJIa MHAYKUUHA B
ITPOBOAHUKE, IBUKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh. SIBIEHME CAaMOMHIYKUMH. OJIEKTPOABMKYIIAs CHUJa
CaMOWHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M IIPAKTMYECKOE IIPUMEHEHHE: ITOCTOSTHHBIE
MAarHuThl, JJIEKTPOMArHUTHI, JJEKTPOJBUIATENb, YCKOPUTEIU AJIEMEHTAPHBIX
YaCTHL, UHIYKI[MOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIvHUM MHAYKUWMY MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.



SIBieHME NEKTPOMArHUTHOM UHIYKIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUJIbI MHAYKIUU OT CKOPOCTH HU3MEHEHHS
MarHuTHOT'O TIOTOKA.

SBneHue caMOMHIYKIIHMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

M3yyeHne MarHuTHOTO IMOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eHCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBaHue sBJIEHUS 3JIEKTPOMATHUTHON MHAYKLIUH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEDAHUA

KonebarenbHas  cucrema. CBoOOAHBIE  MEXaHUYECKHE  KojeOaHUS.
['apmonnueckue konebanus. Ilepuon, wacrora, ammmryga u (asa kojseOaHUM.
[IpyXuHHBIA MaATHUK. MaTeMaTU4eCKU MasTHUK. YPABHEHHE TapMOHUYECKUX
konebanuil. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJEOaAHUSX.

Konebarenbubiii kKOHTYp. CBOOOAHBIE SJEKTPOMATHUTHBIE KOJICOAHHUS B
UJCANTbHOM KOJIEOAaTEIbHOM KOHTYype. AHAJIOTHS MEXAY MEXaHHUYECKUMH U
ANEKTPOMArHUTHbIMU KoneOanusimu. @dopmyna TomcoHa. 3akOH COXpaHEHHS
SHEPTUU B UJICATTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[TpencraBienue o 3aTyxarolux KojeOaHUsAX. BeIHy X /IeHHbIE MEXaHUYECKHE
kosiebanus. Pezonanc. BeiHy Xk 1€HHbIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUSL.

[lepemennbiii  TOK. CUHyCOMAANbHBI MEPEMEHHBIM TOK. MOIIHOCTH
[NEPEMEHHOIO0 TOKA. AMIUIMTYIHOE M JEWCTBYIOIEE 3HAYECHHWE CHUJIBI TOKa M
HaIPSHKEHUS.

Tpancpopmarop. [IponsBoacTBo, mepenaya u MoTpedIeHUE IIEKTPUUECKON
SHEPTruu. DKOJOTHYECKHUE PUCKHU TPHU MPOM3BOJICTBE 3JIeKTpodHepruu. KynbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MMOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE INPUMEHEHUE: JIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJjeOaTeNbHONW CHUCTEMbl (TIPYXUHHBIM WIH
MaTeMaTUYECKUIl MASTHHK).

Habmoienue 3aTyxaronux KoiaeOaHuil.

HccnenoBaHre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habnronenue pezoHanca.

CB0OOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTU CUJIBI TOKA M HANPSDKEHUST OT BPEMEHU) ISl
AJIEKTPOMAarHUTHBIX KOJICOAHUH.

Pe3oHanc mnpu MocCiaenoOBAaTEIBHOM COSAVMHEHUM PE3UCTOpPA, KaTyIUKU



WHIYKTUBHOCTHU M KOHJIEHCATOpA.

Mopens TMHUYN IEKTPONEPEAAYH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padomul

HccnenoBanue 3aBUCMMOCTH TEpUOJia MabIX KojeOaHWM rpy3a Ha HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOrO TOKa B LENM M3 IOCIEA0BATEIIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOpA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE GOJIHbL

MexaHnueckue BOJHBI, yciaoBUs pacnpocTtpaneHus. Ilepuoa. CkopocTh
pacnpocTpaHeHuss W JUIMHA BOJHBL [lomepedHble W IPOJOJIBHBIE  BOJIHBI.
WNuTtepdepennus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJIHBI. Y CJIOBHSI M3JIy4YEHHS JIEKTPOMATHUTHBIX BOJIH.
B3anmHas opuentanus BektopoB E, B, V B anexrpomaruutHoii BonHe. CBoMcTBa
ANIEKTPOMATHUTHBIX BOJH: OTPaXX€HUE, MPEOMIICHHE, MOJspu3auus, Iudpakius,
unteppepeHius. CKopocTh JEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHEHNE 371eKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IprHIMIBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHUYecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbBIC
UHCTPYMEHTHI, YJIbTPA3BYKOBAas IMATHOCTHKA B TEXHUKE M MEIUIIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobuomieecs Ten0 Kak HCTOYHHK 3BYKa.

HabGntonenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGntogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIUTYJIOH WU
4acTOTOM KOJeOaHUI.

HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
MpesIoMJICHUE, MONspU3anus, Tudpakius, UHTephepeHITsI.

Tema 3. Onmuxa

['eomerpuueckas onruka. [IpsamMonuHENWHOE pacnpoOCTpaHEHHUE CBETAa B
oaHOpoaHOM cpeae. JIyd cBera. ToueUHbId HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHbI OTpaxeHHs cBeTa. [locTpoenne n3oOpakeHUi B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yrojl MOJHOTO



BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CiioxkHbIil cocTaB 6emoro cera. L[ser.

CoOuparormie ¥ paccewBaroniue JWH3bL. ToHkas JuH3a. DOKyCHOE
paccTOsIHUE W OINTHYECKass cuja TOHKOM JnH3bL llocTpoeHue wn3o0paxkeHuil B
coOMparIUX M paccenBaromux JuH3ax. Gopmyrna TOHKON NTUH3BI. YBETUYEHUE,
JABAEMOE JINH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurepdepenmuss cBera. KorepeHTHblE HMCTOYHUKHU.
VYcaoBuss HaOMOACHHS MAaKCUMyMOB WU MHHHUMYMOB B HWHTEP(PEPEHIIMOHHON
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakaus cBera. [Judpakunonnas pemérka. YciioBue HaOMIOIECHUSA
[JIABHBIX ~MAaKCMMyMOB TpU TaJ€HUH MOHOXPOMATHYECKOTO CBETa Ha
IU(PPAKIIMOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doToamnmapaT, MNPOCKUMOHHBIA amnmapar, MHUKpPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOUL.

Jlemoncmpayuu

[IpsAMOTMHENHOE pacIpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHHE CBETA.
OnTuyeckue MpuOOPHI.

[TomHOE BHYyTpEHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpoCKoIia, TeJIeCKOna.

Habmronenune natepdepeHInm cBera.

Hab6mronenune nudpaximm crera.

HaGmronenue nucnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKY.

Hab6nronenue nonsipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbomul

M3MmepeHne nokasaress npesioMJIEHNs CTEKIIA.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucrnepcuu cBera.

Pa3zgen 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH
['panuubl  OPUMEHHMOCTM  KJIACCHYECKOM  MexaHuku.  [loctymartsl
CIIEHMAIBHOW TEOPUHM OTHOCUTENBHOCTH: HHBAPUAHTHOCTH MOJYJISl CKOPOCTH CBETA
B BAKyyMe€, IPUHIMUI OTHOCUTEIbHOCTH DUHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILCHUE
JUTUHBI.



BHCpFI/I}I U UMITYJIbC pCJIHTI/IBI/ICTCKOﬁ HJaCTHUIIbI.

CBs13b Macchbl C SHEPrUE U UMITYJIBCOM PEIITUBUCTCKON YacTULbI. DHEPrus
ITOKOS.

Paznea 7. KBantoBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u s3HEprU HOTOHA C €r0 YaCTOTON. DHEPTUs
Y UMITYJbC POTOHA.

OTtkpeiTre U uccienoBanue gporodrpdexra. OnbiTel A. I'. CroneToBa. 3aKOHbI
dotorddexra. Ypapuenue DitHmreiHa st Goroaddexra. «KpacHas rpanuiiay
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpPONCTBA M TPAKTUYECKOE MpPUMEHEHUE: (POTORIEMEHT,
(doTomaTUMK, COJTHEYHAs OaTtapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodPdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmwiTel Pesepdopaa mo paccessHuio a -4acTuil.
Ilmanerapnas moxpens aroma. llocrynarer bopa. M3nydenue u morionieHue
GOTOHOB TpM TEpexoje aromMa C OJHOTO YpPOBHS SHEPTUM Ha Jpyroil. Bumbr
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToOMa BOJOPO/IA.

BonnoBsie cBoucTBa yactuil. Bosnbl ae bpois. KopryckyispHO-BOJIHOBOM
Ty aliu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OrnpeneneHue JUIMHBI BOJIHBI J1a3epa.

Habmoenue muHeRvaThIX COEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopmusvie padomul

Ha0nronenue TMHENYaTOro CekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTHI, JIOKa3bIBAIOIIME CIIOAKHOCTh CTpoeHusa sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Peszepdopna 1no  omnpeneneHur0  cocTaBa



paavoakTUBHOTO u3nmyudeHus. CBoiicTBa anb(da-, OeTa-, TaMMa-U3IydeHUS.
BinsHue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE npoToHa W HeWTpoHa. HyknonHas monens sapa I'eiizenOepra-
NBanenko. 3apsn siapa. MaccoBoe uucio sajapa. M30Torsl.

Anbda-pacnian. DJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacman. [amma-
U3JIy4eHHe. 3aKOH PaJIMOaKTUBHOIO pacraja.

OHeprus CBA3M HYKJIOHOB B sifipe. Saepubie cuibl. JledekT maccol siapa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TMEPCIEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHOU SHEPTETHKHU.

OnemeHTapHbIe YaCTULbI. OTKpPBITHE MO3UTPOHA.

MeTopl HaOJIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YaCTHUL.

dyHaameHTanpHble B3auMoeicTBUs. EQMHCTBO (pr3nuecKoil KapTUHBI MHpa.

TexHuyeckue yCTpOMCTBA M IIPAKTHYECKOE NMPUMEHEHHUE: TO3UMETP, Kamepa
BuiibcoHa, siaepHbiil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuwvie pabomul

HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUY U aCTPOPU3NKH

Otanbl pa3BuTHs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMMH.

Bun 3Bé3ngHoro neba. Co3Be3aus, sSpkue 3BE3ABI, TUIAHETHI, UX BUIUMOE
JBH)KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTHUBHOCTh. Mcrounuk sHeprum ConHila U 3BE3.
3BE31pI, X OCHOBHBIC XAPAKTEPUCTUKHU. JlnarpamMma «CHEKTPAIbHBIA KJIacc -
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca -
CBETUMOCTBY» ISl 3BE3J TJIABHOM IIOCJIEAOBATEIBLHOCTA. BHyTpeHHEE CTpOeHHE
3BE31. COBpEMEHHBIE MPEACTABICHUA O MPOUCXOXKACHUHU U 3Botounu CoJHIa U
3BE31. DTambl )KU3HU 3BE3 .

Mnineunsiii [lyTe - nHama [amaktuka. [lonoxxenne m nBmxenue ColiHIIA B
lNanaktuke. Tunsl ramaktuk. Paguoramaktvuku m kBazapel. UEpHBIE ABIPHI B sIpax
rajakTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06ma. Pazberanve raiakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe nsnydyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxkue nabnooenus



HabitoieHuss HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN IS OIpe/ieTICHHs TIOJI0KEHUSI HeOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/us1 CEeBEPHOTro MOMYIIAPHUS U SIPKUE 3BE3BI.

Ha6monenus B Teneckon JlyHsl, mianet, Miaeunoro [lytu.

O6o0maroniee MOBTOPEHUE

Ponp ¢u3umku u acTpoHOMHUHM B IKOHOMHYECKOW, TEXHOJIOTMYECKOM,
COLIMAJIbHON M 3TUYECKON cepax AeITeTbHOCTH YeJIOBEeKa, POJb U MECTO (DU3UKHU
U aCTPOHOMMH B COBPEMEHHOM HAy4YHOM KapTUHE MUpa, posib (PU3HUECKON TEOpUn
B (OPMHUPOBAHMU TPEIACTABICHUNH O (U3MUECKOM KapTHUHE MHUPA, MECTO
(u3nyeckoil KapTHHBI MUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABICHUAN O IIPUPOJIE.

MexknpeaMeTHbIe CBSA3H

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBisSeTcs C
YYETOM COIEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€d C KypCcaMH MAaTEMaTHKH,
OMOJIOTHUH, XUMUH, Treorpaduy U TEXHOJIOTHUU.

Medswxcnpeomemnvie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SBJIICHHE, HAy4YHbId (akT, rumnoresa, (u3HUecKas BEIMYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIE]Ib, U3BMEPEHHE.

Mamemamuxa: pelmieHUE CUCTEMBl YpPAaBHEHUH, TPUTOHOMETPUYECKHE
(YHKIMH: CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M HMX NPOEKLMH HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB,
OPOU3BOAHBIE DJIEMEHTAPHBIX (PYHKIMM, NpU3HAKU TMOAO00US TPEyTOJbHUKOB,
ompe/eeHUe MIIOMIAAN IIIOCKUX GUTYp U 00bEMA Tell.

buonocus: snekTpuyeckue SBICHUS B JKUBOM Mpupoje, KojedaTeiabHbIE
JIBUXEHHUSI B KUBOM IMPUPOJIE, ONTUYECKUE SIBIICHUS B )KUBOW IPUPOAE, NCUCTBUE
paauanyuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasl CTPYKTypa TBEPABIX
TEJ, MEXaHW3Mbl 00pa30BaHUs KPUCTANIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIOCAa 3€MJIM, 3al€KW MAarHuTHBIX Py,
(doTochEMKa 3€MHOM MTOBEPXHOCTHU, MPECKA3AHNUE 3EMIIETPSICEHUH.

Texnonoeus: JNWHUAW DIIEKTpOIlEpenad, TEHEpaTop IEPEMEHHOro TOKa,
ANEKTPOABUTATENb, WHIAYKIMOHHAS II€4Yb, pajap, PaauONPUEMHHUK, TEIEBU30D,
anTeHHa, TenepoH, CBY-meub, MpOEKIIMOHHBIN ammapaTr, BOJOKOHHAS OITHKA,
coJIHeuHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHU A

OcBoenue yudeOHoro mnpeamera «®Pusnka» Ha YPOBHE CpPEIHETO OOIIETo
obOpaszoBaHus (0a30BbIN ypPOBEHB) JOJDKHO OOCCIEUUTH JOCTHKEHUE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEJAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS YUeOHOro npeameTa « PU3nKa» JOJAKHBI
OTpaXaTh TOTOBHOCTb M CIHOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JIMYHOCTU, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIINX
TPAAUIMOHHBIM I[EHHOCTAM POCCHUUCKOTO OOIIEeCTBA, PACIIUPEHUE KUZHEHHOTO
ONBITA W ONBITA JEITEILHOCTH B IMPOLECCE peaau3alid OCHOBHBIX HaIpPABJICHUN
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxmaaHcKoOro BOCIIMTAHHUS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMKA 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATUHE  TPATUIIMOHHBIX  OOIIEUETIOBEUYECKUX  TyMAHUCTHYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOIO
o011ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE B3aUMOJEHCTBOBATH C COLIMATIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C
uX (QYHKIUSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) TMATPHOTHYECKOr0 BOCIIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TpaKIaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA,;

LIECHHOCTHOE OTHOIIEHWE K TOCYyJapCTBEHHBIM CHUMBOJIAM, JOCTUXEHUIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMbI M IIEHHOCTH, B TOM YHUCIIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYyAYIIETO;

4) 3CTETHYECKOTO BOCTIMTAHMSA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAs 3CTETUKY HAYYHOIO TBOPYECTBA,
npucyiero Gu3nyeckoil Hayke;



5) TpyaoBOro BOCIIMTAHHUS:

UHTEpPEC K pa3iuuHbIM cdepam npodeccuoHaTbHON NEeATeTbHOCTH, B TOM
YHCJIe CBSA3AaHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oynyiel mpoeccuu 1 peau30BbIBATh COOCTBEHHBIC KU3HEHHBIEC IJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00y1acTU
($U3MKHN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JOrHYecKOro BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYPBl, OCO3HAHUE TIJIOOATBHOTO
XapakTepa 3KOJOTHUYECKHUX TpooIieM;

IJIAHUPOBAHHUE U OCYIIECTBJIEHUE ICMCTBUI B OKPYXKAIOIIEH CPEJIE€ HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

pacUIMpEHHE OMNbITAa JESITEIBHOCTH 3KOJOTMYECKOW HANpPAaBICHHOCTH Ha
OCHOBE UMEIOLINXCS 3HaHUH 10 (PU3HKE;

7) TEeHHOCTH HAYYHOTO MO3HAHHSA:

Cc(pOPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUZNUECKON HAYKU;

OCO3HAHME LEHHOCTH HAay4YHOW JESATENBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4yeHus: (PU3UKHU OCYIIECTBIISATh MPOEKTHYIO U HUCCIEI0BATENBCKYIO AEATEIBHOCTD
WHJVBUTyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble Jlornuyeckue AeMCTBUA:
CaMOCTOSITeIbHO  (hOpMyMpoOBaTh W aKTyaJIM3UpOBaTh  IPoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh 1EJU AEATEIbHOCTH, 3a/1aBaTh IapaMeTpPbl U KPUTECPUH HX
JIOCTHIKCHHS,
BBISIBIIATH  3aKOHOMEPHOCTM W MOPOTHUBOPEUYHS B  PaccMaTpUBAEMbIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IUIAH pEHICHUs MPOOJeMbl C Y4ETOM aHallU3a MMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B I€STEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUH €SI TEIbHOCTH;
KOOPJIMHUPOBaTh W  BBINIOJNHATH Pab0OTy B  yCIOBUSX  peajbHOTO,
BUPTYQJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.
BJIAJICTh HAyYHOM TEPMHUHOJIOTHEU, KIIOUEBBIMHU IOHSATHUSIMUA W METOJAMU
bu3nYeCcKOl HAyKH;



BJIAJIC€Th HaBbIKAMU y4€OHO-UCCIIEIOBATEIBCKON U MIPOEKTHON JEATEIBHOCTU
B 00iactv U3HUKHU, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pellIeHus 3a7ad (U3MYECKOr0 COJACpKaHUs, NMPUMEHEHUIO Pa3TUYHbIX
METOJI0B MTO3HAHUS;

BIAJCTh BHUJAAMH JIEATEIBHOCTH 110 TIOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIpPETANK, TPEoOpa30OBaHUIO M TPUMEHEHHUIO B Pa3IUYHBIX YyUEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3JaHUH YICOHBIX MPOEKTOB B 00J1acTu (pU3UKH;

BBISIBIIATh TPUYUHHO-CIICJCTBEHHBIC CBS3M W aKTyaJu3UpOBaTh 3a/ady,
BBIJIBUTATh TUIOTE3y €€ PEIICHUs, HAaXOJIWUTh apTyMEHThI MJisi JO0Ka3aTelhCTBa
CBOUX YTBEP)KICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHN PEIIICHHUS,

aHANMM3UPOBATh TIOJIYUCHHBIC B XOJIC¢ pEIICHUS 3aJadd  Pe3yJIbTaThl,
KPUTHUYECKU OIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (opMyIHMpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaATEIBHOU
NeSTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JIaBaTh OIIEHKY HOBBIM CUTYallUsM, OIIEHUBATH MPUOOPETEHHBIN OIBIT; YMETh
NEPEHOCUTD 3HAHUS TI0 (PU3MKE B MPAKTUYECKYIO O0JIACTh )KU3HEACATEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXOBI U

peIIeHus; CTaBUTh MPOOJIEMBI M 33129, JOITYCKAIOIINE AIbTePHATUBHBIE

pEIICHHUS.

Pabora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMHU TOJyYCHHS WH(POpMAUKU (PU3NYECKOTO COACpKAHUS U3
HUCTOYHUKOB PAa3HbIX THUIOB, CAMOCTOSTEIBHO OCYIIECTBIATH TOWCK, aHaJU3,
CUCTEMATH3AIMI0 M HHTEPHpeTauio WHPOPMAIMK Pa3IMYHbIX BUIOB U (QopM
IIPE/ICTaBIICHNUS,

OIICHUBATh JJOCTOBEPHOCTHh MH(POPMAIIUH;

UCIIOJIb30BaTh  CPENCTBAa  HMH(DOPMAIMOHHBIX W KOMMYHHUKaIIMOHHBIX
TEXHOJIOTUN B PENICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX
3a/a4 C COONIOJiIeHHeM TpeOOBaHUM DSProHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECypCOCOCPEKEHHUs, TIPABOBBIX M  JITHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co3faBaTh TEKCThl (PU3MUECKOTO COJIEp>KaHUS B pa3IMYHBIX (opmaTax ¢
y4éTOM Ha3zHaYeHUs MHGOPMAIMH U IEJICBOW ayAMTOPHH, BRIOUPAs ONTUMAILHYO
dbopMy mpeacTaBIeHUS U BU3yalTU3alliu.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:
OCYIIECTBIATH OOIIEHNE HA YPOKax (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacmno3HaBaTh MPEANOCHUTKYA KOHQIUKTHBIX CUTYallMi U CMATYATh KOH(PIUKTHL;
pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHHEM



SA3bIKOBBIX CPEJICTB;

MMOHMMATh M HMCIHOJIb30BATh MPEUMYIIECTBA KOMaHAHON M WHAWBUYAJIbHON
paboTHI;

BBIOMpPATh TEMAaTHUKy U METOJbl COBMECTHBIX JACUCTBUU € y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaKJIOTO YJI€HA KOJUIEKTHBA;

OpPUHUMATh €M  COBMECTHOM  JI€ATE€IbHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBATh JECUCTBHUS MO €€ JOCTHKECHUIO: COCTABIATH IUIAH JICWCTBHM,
pacupeneniaTb pojd C YYETOM MHEHUH YYacTHUKOB, OOCYXZaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYacCTHHUKAa KOMAaHIbI B
oO1IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSM;

npemjlaraTb HOBBIE IIPOEKThI, OLCHUBAaTh WJAEH C TIO3UIUM HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEIECHHE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NelCTBUSA
Camoopranuzamnus:

CaMOCTOATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO JEATEIBHOCTh B 00JAaCTU
(U3NMKK MU aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYJIHMPOBATH
COOCTBECHHEIC 3a/1a49H;

CaMOCTOATENLHO COCTABIIATH IJIaH PEIICHUS PACYETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBIITOJIHEHMS] PAKTHYECKOM pabOoThI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH; AaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JieaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

criocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYIUIIMH B 00JacTH
(U3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHbII YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIbLHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIAJE€Th  HAaBbIKAMHM  [IO3HABATEIIbHOM  pediekcur KaKk  OCO3HaHUs
COBEpILIAEMbIX JCHCTBUH W MBICIUTENbHBIX IPOLIECCOB, HMX pE3yJIbTaTOB U
OCHOBaHU;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCUH IJISl OLICHKU CUTYalluu, BbIOOpa BEPHOTO
peLieHus;

YMETh OLEHUBATh PHUCKM WU CBOEBPEMEHHO NPHHHMATh PEIICHHS IO UX
CHUKEHUIO;



IIPUHUMATh MOTHBBI M apPryMEHThl JPYIUX IIpM aHAIU3E PE3YJIbTATOB
NesITeIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHThl JPYTUX TIpM aHAIU3E PE3YJIbTaTOB
NesITeIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKH.

B mporiecce MOCTUXEHUSI TUYHOCTHBIX PE3YJIBTATOB OCBOCHHUSI MPOTPaMMBbl
mo ¢Gu3MKe I yPOBHS CpPEOHEro oOmero oOpa3oBaHUs y OOyYarOIIHXCS
COBEPIIECHCTBYETCS SMOIIMOHATbHBIN WHTEIUICKT, peAnoJIararonui
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHM, BKJIFOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIHPHOE
COCTOSIHHE, BUJICTh HAIIpaBJIEHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAILHOU c]ephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CIIOCOOHOCTh adalnTHPOBATHCI K
AMOIIMOHAJILHBIM U3MEHECHHAM U MPOSBIATh THOKOCTH, OBITh OTKPHITHIM HOBOMY

BHYTPEHHEW MOTHBAIIUM, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LIEIU U
yCIiexXy, ONTHUMHU3M, HHUIMATUBHOCTh, YMEHHUE IEWCTBOBATh HCXOAS U3 CBOMX
BO3MOXKHOCTEH;

AMIIATHH, BKIIOYAIOIICH CITIOCOOHOCTh MOHUMATh AYMOIMOHAILHOE COCTOSTHUE
JIPYTUX, YUYWUTHIBATh €ro TMpU OCYIIECTBICHUU OOIIEHUs, CIOCOOHOCTh K
COYYBCTBHUIO U COTNIEPEKUBAHUIO;

COI[MAIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBHICTPAUBAaTh OTHOIICHUS
C APYTUMH JIIOIbMU, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peiiaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kjacce mpeIMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMepax poJjib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPa, B Pa3BUTUM COBPEMEHHOM TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIbHOCTHU JIFOJIEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (DU3UYECKUX MOJCIICH:
MaTepuaibHas TOYKa, WHEpIHAIbHAs CHCTeMa OTCYETa, a0COIOTHO TBEPIOE TEO,
WJICAUIbHBIN Ta3, MOJAEIN CTPOEHHUS I'a30B, KUJIKOCTEW W TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/l IPU pelIeHnH GU3NYECKUX 3a/1a4;

pacmo3HaBath (pu3nUecKue sBICHUs (IPOIECCh) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEILIECTBA U
JJIEKTPOJAMHAMUKHU:  PaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE
JBUKEHUE, CBOOOAHOE NAJCHUE TeJ, JBHKEHHE IO OKPYKHOCTH, HHEpLHUs,



B3auMojiericTBre Tel, TudPy3us, OpOyHOBCKOE JIBHKEHUE, CTPOSHHE KUIKOCTEH U
TBEPIBIX TEJ, U3MEHEHUE 00BhEMA TeJ MPU HarpeBaHUU (OXJIAXKIACHUH), TETIOBOE
paBHOBECHE, HMCIIAPEHUE, KOHJCHCAIWs, IJIaBJICHUE, KPUCTAJUIM3alus, KUIICHUE,
BJI&KHOCTBH BO3/1yXa, MTOBBIIICHUE JTABJICHUS ra3a IMpU €ro HarpeBaHUM B 3aKPBHITOM
cocyZie, CBsA3b MEXKJy MapaMeTpamMyd COCTOSIHMSI Tra3a B H30Ipolieccax,
BJIEKTPU3ALMs TEJ, B3AUMOJCUCTBUE 3aPsJIOB;

OMUCHIBATH MEXAHUYECKOE JBUKEHUE, HCIOJIb3Ysl (PU3NUYECKHUE BEIUUYUHBI:
KOOpJIMHATa, IYyTh, IEPEMENICHHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
AMIYJbC TENa, KNHETUYECKAsd DHEPrus, MOTCHIMAJIbHAS SHEPTHS, MEXAHUYECKAs
paboTa, MeXaHHUYECKas MOIIHOCTh;, IIPU OINHUCAHUU MPABWIBHO TPAKTOBATH
(GUBUYECKUIT CMBICT HCIOJB3YEMbIX BEJIMYMH, WX OOO3HAYCHUS W EIUHUIIBI,
HaxXOJHUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMYHHY C JPYTUMHU
BEIIMYMHAMU;

OINMCHIBATh HM3YUYCHHBIC TEIUIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SIBJICHMUS,
UCIIONB3YysSd (u3nuecKkue BEIWYMHBI JaBJIEHHUE Trasza, TeMmIeparypa, CpeaHss
KUHETUYECKAsT SHEPIUs XaOTUUYECKOTO JBHXKEHHS MOJIEKYJI, CPEIHEKBAIPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHss HHeprus, pabora rasa,
KO3(QGUIIMEHT TOJE3HOr0 JICHCTBUSI TEIJIOBOTO JBUraTelisd, NpPU OMUCAHUU
MPaBWJIbHO TPAKTOBATh (DUBUYECKUM CMBICT UCIOJIb3YEMbIX BEJIMYHUH, WX
0003HaYEHUsT ¥ E€IUHUIIBI, HAXOAUTh (POPMYJIbI, CBS3bIBAIOLINE JAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUHMHAM;

ONUCHIBATh U3YUYEHHBIC IEKTPUUECKUE CBOMCTBA BEUIECTBA U JIEKTPUUECKUE
SIBJICHUS (MIPOIECCHI), UCTIOJIB3YSl (DU3UUECKUE BEJIIMYUHBL: DJICKTPUUECCKUN 3apsij,
3JICKTPUYECKOE TOJIE, HAMPSKEHHOCTh MOJISI, MOTCHIUAN, PA3HOCTh MOTCHIIUAJIOB;
IpU  ONHWCAHWUU TIPABUJIBHO TPAKTOBATh (DU3UUECKUH CMBICT HMCIOJIB3YyEMBbIX
BEJIMYMH, WX OOO3HAYECHHUS WM EIWHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINC
JTaHHYI0 (M3UYECKYIO BEJIUYHHY C APYTHUMH BEIHUYUHAMH,

aHAMM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBJICHHSI, UCTIOIB3Ysl (HU3UUECKUE
3aKOHBI U MPUHIIUMNBL: 3aKOH BceMupHoro Tsarotenus, |, II u III 3akons HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHWUYECKOW JHEpPruu, 3aKOH COXPAHEHHUS UMITYJIbCA,
MNPUHIMIT CYNEPHO3UIAN CHJI, TPUHIUMII PABHOMNPABHUS HHEPUHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJAPHO-KUHETUYECKYIO TEOPUIO CTPOCHUSI BEILECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETHUYECKOW YHEPTUU TEIJIOBOTO JIBHKEHUSI MOJICKYJ C
a0COJIFOTHOM TeMIlepaTypoid, MepBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHHS
AJIEKTPUYECKOTO 3apsiaa, 3akoH Kyinona, mpu 53TOM pasnuyarh CJIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKCHHE W YCIOBHUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPHUHIIMIBI JIEHCTBHS MAIllWMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iMuaTh yCJIOBHUS MX OE30MAaCHOTO HMCIOJBb30BAaHUS B
MMOBCEIHEBHOM KU3HHU;



BBITIOJIHATh HKCIIEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKHUX SBICHUN U
IPOLIECCOB C MCMOJb30BAHUEM TNPSIMBIX W KOCBEHHBIX HM3MEpPEHUH, NpHU 3TOM
dbopmynupoBath mpodaeMy/3aaady U TUIIOTE3y Y4eOHOr0 IKCIIEpUMEHTa, COOMpPATh
YCTaHOBKY M3 MPEJIOKEHHOTO0 000pYyA0BaHMS, POBOJAUTH OIBIT U POPMYJIUPOBATH
BBIBOJIBL;

OCYIIECTBISITh MPSMbIE U KOCBEHHBbIE M3MEPEHUS (DU3MUECKUX BEIWYUH, MIPU
TOM BBIOMpATh ONTUMAJBHBIA CIOCOO M3MEPEHHS M HCIIOJIb30BATh W3BECTHHIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMU  BEJIMYMHAMHU  C
WCIOJIb30BaHUEM TPSAMBIX H3MEpPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(GUKCHPOBATH PE3YNbTATHI MOTYYCHHON 3aBUCUMOCTH (PM3MUECKUX BEIHYMH B BHJIC
TabJIUI ¥ TPaQUKOB, EATh BBIBOJIBI 110 PE3yIbTaTaM HUCCIIEIOBAHMUS;

co0ro1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUI B
pamMKax Y4eOHOrO JKCIIEpUMEHTa, Y4eOHO-HCCIEAO0BATEIbCKOM M IPOEKTHOM
JESTEIbBHOCTU C MCHOJIb30BAaHUEM H3MEPUTENBHBIX YCTPONCTB U J1AOOPATOPHOIO
000pyTI0BaHUS;

pemarhy pacu€THbIE 3aJadyd C SIBHO 3aJaHHOM (U3MYECKOW MOJEIBIO,
UCTIONB3YS (PU3UYECKHe 3aKOHBI M MIPUHIIUITBI, HA OCHOBE aHaN3a YCJIOBUSA 3a7a4u
BbIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3HUECKUE BEITUYMHBI U (POPMYIIbI,
HEOOXOaUMBIC sl €€ peIleHus, MPOBOIUTH PAcu€Thl W OLIEHWBATh PEaJbHOCTh
MOJTy4YE€HHOTO 3HAUYCHHUS (PU3HUECKON BEITMYUHBL

pelaTh Ka4eCTBEHHbIE 3a7]a4i: BBICTPANBATh JIOTHUECKH HETIPOTUBOPEUUBYIO
[EMOYKY PACCYKICHHM C OMOpOl Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SBJICHNUS,

UCIONB30BaTh  MpPH  pelIeHud  y4eOHBIX  3a/Jad  COBPEMEHHbBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN U
MPEACTABJICHUS] YU4EeOHOW W HAYYHO-TIOMYJISPHON WHGOpPMAIK, MOJYyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBAThH MOIy4aeMyt0 HH()OPMALINIO;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOex HBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH W TEXHOJIOTHI;

UCTIONIb30BaTh TEOPETUYECCKUE 3HAHUSA TO0 (PU3HWKE B MOBCEIHEBHOW >KU3HU
it obecrieueHus 0e30MacHOCTH MpU OOpaIlllEeHUH ¢ TpUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMH, IIJISi COXPAHEHHS 3[I0POBBS U COONIOCHUS HOPM JKOJIOTHUECKOTO
IOBEJICHUS B OKPYKAOIIEH CpeELIE;

paboTaThb B TpyNIE€ C BHINOJHEHHEM pa3IUYHbIX COLMAJIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYMIbI, PALMOHAIBHO pACIPENeNsiTh O0O0sI3aHHOCTU U
IJIAHUPOBATh JESITENIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJIeKBATHO OLIEHWBATH
BKJIAJ] KQXK/I0TO U3 YYACTHUKOB TPYIIIbI B PEIICHUE PACCMAaTPUBAEMON MTPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM



YPOBHE JOJIKHBI OTpaXKaTh COPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

JIEMOHCTPHUPOBATh Ha TMpPUMEpax pojib U MecTo (U3UKK B (HOPMUPOBAHUU
COBPEMCHHOM Hay4YyHOM KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B TPAKTHYECKON JEATEIbHOCTH JIOJEH, IEJIOCTHOCTh M €IUHCTBO
bu3uYeCKOr KapTUHBI MUDPA,

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (DU3UIECKUX MOJCIICH:
TOYCUHBIN JICKTPUUYECKHUMA 3apsii, JTyd CBETa, TOUCYHBIM MCTOYHHK CBETA, SACPHAS
MOJICNIb aTOMa, HYKJIIOHHAs MOJENb aTOMHOTO siipa TP PEIICHUH (PU3NUECKHUX
3azay;

pacno3HaBath (U3UYECKHUE SIBIICHUS (TIPOLIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JICKTPOJIMHAMHUKNA W KBAaHTOBOW (DH3WKH: DIIEKTPUUYECKAs] MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aWMOJICHCTBUE
MarHuToOB, OJJICKTPOMAarHWTHas WHAYKIUSA, JCHCTBHME MArHUTHOTO TIOJiA Ha
POBOJHUK C TOKOM M JBIDKYIIMICS 3apsii, 3JIEKTPOMarHUTHbIC KojeOaHUs U
BOJIHBI, MPSMOJIMHEHHOE paclpoCTpaHEHUE CBETa, OTPAXKEHHUE, MPEJIOMIICHUE,
uHTeppepeHnus, audpakious W TOOoJsApU3alUs  CBETa, JUCIEPCUS  CBETa,
doToanekTpuueckuit 3hdext (Pororddekr), cBeToBOE MaBlIeHHE, BOSHUKHOBCHHE
JUHEHYATOr0 CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAsT M HWCKYCCTBEHHAS
PaIMOaKTUBHOCTD;

OMKCHIBATh W3YYEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC,
ONTHYECKHE,  JJICKTPUYECKYI0  TMPOBOAMMOCTh  PA3IMYHBIX  Cped) |
AIIEKTPOMATrHUTHBIC SIBJICHUS (TIPOIECCHI), HCIONB3yS (HU3UYECKUE BETUIHHBL:
ANEKTPUYECKUHN 3apsij, CHjla TOKa, DJCKTPUUYCCKOE HAMPSIKCHHUE, DIICKTPHYECKOE
COTIPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOJBIDKYIAs cuja, paboTa TOKa,
WHIYKIMS MarHUTHOTO Toysl, cuiia Awmmepa, cuia JlopeHIla, WHIYKTHBHOCTH
KaTyIIKW, DHEPTUsl JJIEKTPUUECKOT0 U MArHUTHOTO TOJIeH, Mepuoa W 4YacToTa
KojebaHnii B KoJeOaTeNIbHOM KOHTYpe, 3apsij W CWia TOKa B TPOIECcCce
TQPMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHWH, (OKyCHOE pacCTOsIHUE U
ONTHYECKasi CWJIa JIMH3BI, MPU OMUCAHWUU TPABWIHHO TPAKTOBATH (HHU3MUECKUUN
CMBICJT HCTIOJB3YEMBIX BEIUYMH, HX OOO3HAYCHUS W CIAWHHMIIBI, YKa3bIBaTh
(GopMyJIBI,  CBS3BIBAIOIINME JIAHHYIO  (PU3WYECKYI0 BEIMYMHY C JAPYTUMH
BEITMIMHAMU;

ONKCHIBATh H3YYCHHBIC KBAHTOBBIC SBJICHUS M TIPOIECCHI, HCITONB3YS
(Gu3MYeCcKrue BETUYHHBL: CKOPOCTh JJICKTPOMATrHUTHBIX BOJH, JJIMHA BOJIHBI M
94acTOTa CBETAa, SHEPTHUS M UMITYJIbC (OTOHA, MIEPUO/ MOTypacnana, SHEPTUS CBSI3U
aTOMHBIX SJIep, NPH ONMUCAHWW TPABWIHHO TPAKTOBATh (DUUYECKUN CMBICT
UCIIOJIb3YEMBIX BEIUYMH, MX OOO3HAUEHWS W EIUHUIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIONIUE JAHHYIO (U3MUYECKYI0 BEJIMYMHY C JPYTMMH BEIWMYWHAMH,
BBIYHCIISTH 3HAYCHUE (PU3MUECKON BEIUYUHBI,

aHAMM3UPOBATh (PU3MUECKHUE MPOIECCHI U SBJICHHS, UCTIOIB3YS (HU3UIECKUE



3aKOHBI M TPUHIMIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapauiebHOTO
COCIMHEHMSI TPOBOJHUKOB, 3akoH Jlkoynsg-JIleHna, 3aKOH SJIEKTPOMArHUTHON
UHAYKIUHU, 3aKOH MPSMOJIMHEHHOr0 paciupoCTpaHEHUs] CBETa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHHE ODiHIITeWHa mnsa doTtodrddexra,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPAHEHHUS HMITYyJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsa, 3aKOH COXpaHEHHs] MacCOBOTO 4Hcia, moctynatsl bopa,
3aKOH PaauOaKTHBHOIO pacraja, Ipu 3TOM pas3indarh CIOBECHYIO (POPMYIHUPOBKY
3aKO0HAa, €r0 MAaTeMaTHYeCKOE BBIpAKEHWE W YCIOBUSA (TpaHMIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICIISITh HANIPaBJICHUE BEKTOPA HHIYKIIMA MAarHUTHOTO TIOJISI MPOBOTHUKA
C TOKOM, CHJIBI AMIiepa u cuJibl JIopeHa;

CTPOUTh W OIKCHIBATh M300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKUX SIBJICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM TPSMBIX U KOCBEHHBIX H3MEPEHUI: MPU ITOM
dbopmyupoBaTh mIpodaeMy/3aaady U THIIOTE3y YIEOHOro SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO0 000pYA0BaHMUS, POBOJAUTH OIBIT U POPMYJIUPOBATH
BBIBOJIBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC M3MEPEHUS (M3MUECKUX BEITUYUH, MTPU
ATOM BBIOMpATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHUS M HCIOJIh30BaTh HM3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCJICIOBATh 3aBUCUMOCTH (PM3MYECKUX BEJIMUMH C UCIIOJIB30BAHUEM MTPSMBIX
W3MEPCHHUI: TPU ATOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH PE3yIbTaThI
MOJIyYeHHOW 3aBUCUMOCTH (PU3WYECKUX BEIIMYMH B BUJE TaONHIl U TPaduKoB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHUS;

coOJII0/IaTh MpaBwmiia 0€30MacHOr0 TPyJa MPU MPOBEICHUN HCCIICIOBAHUN B
paMKax y4eOHOro OJKCIIEPUMEHTa, Y4YeOHO-UCCIENOBATEILCKOW U TMPOEKTHOM
JESTETPHOCTH C WCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THBIC 3aJayd C SBHO 3aJaHHOM (PU3MYECKON MOJENbIO,
UCTIOJIB3Ys (DU3UYCCKUE 3aKOHBI 1 MPUHIIAIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BbIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3MUECKHE BETUUYMHBI U (POPMYIIHI,
HEeOoOXoMUMBIe I €€ pEeIIeHUs, NMPOBOIUTh PAcU€Thl W OICHUBATH PEATBHOCTH
MIOJTyYCHHOTO 3HAYCHHS (PU3MUCCKOU BEIIMYNHBI,

pemaTh KaueCTBCHHBIC 3a7a4H: BHICTPAUBATh JOTHUYCCKHA HETIPOTUBOPECUHBYIO
IIETIOYKY PACCYKJIEHUU C ONMOpPOW Ha HM3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
busndecKue IBICHUS;

UCIIOJIb30BAaTh ~ TPU  pElIeHnH  y4eOHBIX  3aJad  COBPEMCHHBIC
nH()OPMAITMOHHBIC TEXHOJOTUH ISl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALNA U
npencTaBiIeHus] y4eOHOM M HaydHO-TIOMYJSIpHOW WH(GOpMaLWU, MOJYYECHHOU H3



Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH [10JIy4aeMyI0 HH(POPMAILUIO;

OOBSICHATh MPUHLMIIBI JEHCTBUS MallMH, OpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBHUS MX O€30MACHOIO MCIOJIB30BaHUS B MTOBCEIHEBHOM
KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOek HBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJOTUI;

UCITIOJIb30BaTh TEOPETHUUECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOW KU3HU
i obecrieueHus: 6€30MacHOCTH NpU OOpalleHHH ¢ TPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JJISI COXPAHEHUS 3J0POBbS U COONIOACHHUS HOPM SKOJOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpYIIE C BBIIOJHEHUEM pA3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBaTh paboOTy TPYMNIbI, PALUOHAIBHO PpACHpENesaTh OOA3aHHOCTH U
IUIAHUPOBATH ACSATEIBHOCTh B HECTAHAAPTHBIX CUTyalUsX, aJ€KBATHO OLICHUBATh
BKJIaJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMOM POOJIEMBI.



TEMATHYECKOE
IHJIAHUPOBAHMUE 10 KJIACC

KoJim4ecTBo 4acoB DJIeKTPOHHBIE
(uu¢posbie)
HanmeHoBaHuUe pa3esoB U TeM
Ne ni/m Kontpoabubie [[[pakruueckn e ©00OpasoBarebHbie
NporpamMMsbl Bcero
padoThI padoThI pecypcel
Paznen 1. DU3UKA U METOJAbI HAYUYHOI'O IIO3HAHUA
bubmuoreka LIOK
11 ®u3nKa U METOIBI HAYIHOTO TTO3HAHUS 2 https://m.edso0.ru/7f4
Uroro no pazpeny )
Paznen 2. MEXAHUKA
91 K 5 bubmuoreka IIOK
. NHEMaTHuKa .
https://m.
29 7 Bubnunoreka [IOK
' Huranica https://m. edsoo.ru/7f41
53 3 5 1 1 bubmoreka IIOK
. AKOHBI COXpaHCHHS B MEXaHUKE .
https://m. edsoo.ru/7f41
Uroro no pazaen
pasaeny 18
Paznen 3. MOJEKYJISIPHASA ®U3UKA U TEPMOJUMHAMUKA
31 9 1 bubmmoreka IIOK
. OCHOBBI MOJICKYJIIPHO-KHHETHUECKON TCOPUH ht:[’\ 5://m. edsoo.ru/7f41
30 0 10 1 bubmmoreka IIOK
. CHOBBI TCPMOJIWMHAMUKHA .
https://m. edsoo.ru/7f41
33 ArperartHble COCTOSHMS BemecTBa. Ma3zoBble 5 bubmoreka [IOK

TIePEX OB

https://m. edsoo.ru/7f41

Lo~



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

Hroro no pazneny

24

Paznea 4. JJIEKTPOAUHAMMUKA

11 5 10 bubnuoreka [JOK
' JeKTpoctatiia https://m.edsoo.ru/7f4
TlocTosIHHBIN  DIIeKTpu4ecKuii Tok. Toku B Bubmmorexa LOK
42 12 https:/m
Pa3IMYHBIX cpeaax ntps./im.
Uroro no pazaen
p Y 22
Pe3epBHOE BpeMs 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJJACC

KoJin4ecTBO YacoB DIeKTPOHHbIE
(undposbie)
HanMeHoBaHuUe pa3iesoB U TeM
Ne i/ Kontpoabusie | IIpakTuueckue | 00OpasoBaTesibHbIE
NporpamMMsbl Bcero
padoThI padoThI pecypcel
Pazaen 1. DJIEKTPOJANMHAMUKA
bubmunorexa [LIOK
1.1 11 1 3 https : //m.edsoo .
MarunutHoe 1oJie. DIEeKTPOMATrHUTHAS UHIYKITUS rn/7f41c97c¢
Utoro no pazaen
pasaeny 11
Paznen 2. KOJIEBAHMS 1 BOJIHBI
bubmunorexa LIOK
2.1 9 1 https : //m.edsoo .
MexaHHueCKHe U 3JIeKTPOMArHUTHBIC KOJICOaHUSI rn/7f41c97¢
bu6mmoreka IJOK
2.2 S 1 https : //m.edsoo0 .
MexaHnuecKre U 3JIEKTPOMArHUTHBIE BOJHBI rn/7f41c97¢c
bu6mmoreka IJOK
2.3 Onruka 10 3 https : //m.edsoo0 .
rn/7fA1c97¢c
HUroro mo pa3geny 24
Pa3znen 3. OCHOBBI CHEIIUAJIBHOM TEOPUHY OTHOCUTEJBHOCTH
bu6nmoreka IJOK
3.1 5 4 1 https : //m.edsoo0 .
OCHOBBI CTICIHATLHON TEOPHH OTHOCHTEIBLHOCTH rn/7f41c97¢
Hroro 1o paszaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
butmmoreka [IOK
4.1 D1eMeHThI KBAHTOBOM OITHKH 6

https : //m.edsoo .
rn/7f41c97¢




bubmuoreka [IOK
4.2 Crpoenue atroma 4 https : //m.edsoo .
rn/7f41c97c
butmmoreka [IOK
4.3 AToMHOE S1pO S https : //m.edsoo .
rn/7f41c97c
Hroro mo paznemy 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU
bubmuorexa [IOK
5.1 DJIEMEHTBI aCTPOHOMHUU U aCTPOU3UKH 7 https : //m.edso0 .
rn/7f41c97¢c
Hroro 1o pasaeny 7
Pazaen 6. OGOBIIMAIOIIEE IOBTOPEHUE
bubnunoreka IJOK
6.1 O6o01aromiee MOBTOPEHUE 4 https : //m.edsoo .
rn/7f41c97c
HWroro no pasueiny 4
Pe3epBHOE BpeMsI 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IMOYPOYHOE IIVIAHUPOBAHHME 10 KJIACC

KosimuecTBO 4acoB DJIeKTPOHHBIE
e uudposBbie
) Tema ypoka KonTpoabHbie IIpakTUyeckue o0pa3zoBaTejbHbIE
n/n Bcero
padoThI padoThI pecypchbl
®dusuka — Hayka o npupozae. Hayunsie MmeTo b1 1 Bu6morexa LIOK https :
TIO3HAHUS OKPY’KAIOLIET0 MUpa //m.edsoo.m/ffflc 32e 2
Ponb 1 MecTo pusuku B popMupoBaHun Bu6morexa LIOK https :
COBPEMEHHOW HAy4YHOU KapTUHBI MHUpa, B 1 //m.edsoo.m/ffflc 33e 6
NPAKTUYECKON ACSITEIbHOCTH JIIOAEH
Mexaauueckoe ABmkeHHe. OTHOCUTEIBHOCTD bubmunorexa LIOK
MEXaHHYeCKOTo JBMKenus. [lepemernienye, 1 https :
/Im.edsoo.m/ffflc3508
CKOpPOCTb, YCKOPEHHE
butmmoreka [IOK
PaBHOMEpHOE NPSAMOIMHENHOE JBUKEHUE 1 https :
[Im edsno m/ffflc3620
1 bubaunoreka IJOK https :
PaBHOYCKOpEHHOE NPSMOIMHEHHOE IBHKEHHE //m.edsoo.m/ffflc372e
CBo0oj1HOE najieHue. Y CKOpeHue CBOOOIHOTO 1 bubmuoreka ITOK https :
naJeHus /Im.edsoo.m/ffflc 39cc
Kpuponuneitnoe neuxxeHue. Jprxenue bubmmorexa LIOK
P e ' 1 https : //m.edsoo.m/ffflc
MaTEepHAIILHOM TOYKH 10 OKPY>KHOCTH 3ada
[Tpunuun otHocuTENnbHOCTH 1 anuies. bu6mmotexa [{OK
WHepuuaibHble CUCTEMbI OTcUeTa. [1epBblii 3aK0H 1 https : //m.edsoo.m/ffflc 3be
HeroToHa 8
butmmoreka [IOK
Macca tena. Cuna. [IpuHiun cyneprno3uiuu Cuil.
3 P yHep 1 https : //m.edsoo.m/ffflc 3be
Bropoii 3akon HeroToHa mmst 8




MaTCpI/Ia,HLHOfI TOYKH

10 T . 0 Bbub6mmoreka ITOK https :
peTwii 3akoH Hpi0TOHA 7151 MaTepHaIbHBIX TOYEK //m.edsoo.ru/ffflc 3be 8

3aKoH BceMUPHOTO TsroteHus. Cuiia TshKecTH bubmorera LHOK

11 ' ' https : //m.edsoo.ru/ffflc
[lepBas kocMudeckasi CKOPOCTh 3d00

12 Cuna ynpyroctu. 3akon I'yka. Bec Tena bubmorexa LIOK https :

/Im.edsoo.ru/ffOc 3e18

i Cuna tperns. Koo dumment tpenus. Cumna Butmorexa LIOK https -
COTIPOTHBJICHHS TTPH JBMKCHUH TeJa B JKUIAKOCTH /Im.edsoo.ru/ffOc 3f76
WJIM Ta3e

14 [ToctynarensHOE U BpaIaTenpbHOE TBHKEHIE bubmmoteka LIOK https :
abcomoTHO TBEPIOTO Tena. MomenT cuubl. [lnedo /Im.edsoo.ru/ffOc 41a6
CWJIBL. Y CIIOBUS PaBHOBECUS TBEPIOIO TENA
" . bu6muotexa LIOK

MITYJIbC MaTC€pHUaJIbHOM TOYKH, CHCTCMBI

15 Y P https : //m.edsoo.ru/ffOc
MaTepuaIbHBIX ToueK. mmynbe cunbl. 3aKoH 43d6
COXpaHCHHA UMITYJIbCA. PeaxkTuBHOE JABUXCHUEC
Pabota u monHOCTh cuibl. Knnetnueckas bu6mmoreka IJOK

16 9Heprus MarepuanbHoi” Touku. Teopema 00 https :
M3MEHEHUHN KUHETUYECKON" dSHEPruu /fm.edso0.rufffOc4502
ITorenmansHas 3H;prm{. HOTeHquaJIBHa;[ BuGmorexa LIOK

17 JHEprus yupyro aepopMupoBaHHOM IIPYKUHBI. httos - //m.edsoo.m/ffflc
[NorennmanbHas SHEPrHs Tena BOIU3H 465)a o .
MTOBEPXHOCTH 3eMIIH

18

HOTGHHI/I&HBHBIC N HCTIOTCHIHUAJIBHBIC CUJIBI.
CBs13b pa6OTLI HCIMOTCHIHUAJIBHBIX CHUII C

W3MEHEHHEM MEXaHUIECKOU OHEPIruu

bubmuorexa ITOK https :
/Im.edsoo.ru/ffflc478c




CHCTEMBI TEII. 3aKOH COXpaHCHUA MEXaHUYECKOM

SHEPTUU

JlabopartopHnas pabota «VccmeqoBanue CBsI3H

19 PabOTHI CHIIBI C H3MEHEHHEM MEXaHHJEeCKOil https://lesson.edu.ru/0
SHEPrUM TeNa Ha MPUMEPE pacTHKEHUS /10
PE3MHOBOIO KIyTa»
KontponbsHas pabora o Teme «KnHeMaTnka bubmorexa TIOK

20 ’ https : //m.edsoo.ru/ffOc
JlnnaMuka. 3aKOHBI COXPAHEHHS B MEXaHUKE» 4b74
OCHOBHbI€ NOJIOKEHUSI MOJIEKYJIIPHO- Buborexa LIOK https :

21 KUHETUYECKONU TEOpHUU. BpOyHOBCKOE IBUKEHUE. J/m.edso0o.ru/ffoc 4 dc 2 '
Huddys3us
XapakTrep ABUKEHHUS U B3aMMOJICICTBUS YaCTHI] htt Ds: //lesson.edu.ru/o

22 BelecTBa. MoJenu CTpOCHUS Ta30B, )KUIKOCTEH U 3/10 ' ' '
TBEPIBIX TEJ

3 Macca monekyn. KonuuecTso BelecTsa. httDSZ// lesson.edu.ru/0
[TocTostaHas ABoramapo 5/10

o4 TerutoBoe paBHOBecue. TemnepaTtypa u €€ https://lesson.edu.ru/0
m3mepenue. [llkana remneparyp Llenbcus S/10

o5 Wneanpusiii raz3 B MKT. OcHOoBHOE ypaBHEHHE Bbub6nuotreka LIOK https :
MKT //m.edsoo.ru/ffOc 4 fde
AOGcoIoTHas TeMIiepaTypa Kak Mepa cpeiHer Bu6mmorexa LIOK https :

26 KHHETUYECKON YHEPTUN ABMKEHUS MOJIEKYJI. //m.edsoo.ru/ffoc 511e '
YpaBHeHue Menpeneesa-Kitanelipona

hitps:/7/Tesson.edu.ru/0

27 3akon JlampToHa. I” a30BBIC 3aKOHBI 10
JlaGoparopnas padora «VccnenoBanue .

bg https://lesson.edu.ru/0

3aBUCUMOCTHU MCXKIY IMapaMe€TpaMu COCTOAHUA

Pa3pEKEHHOTIO ra3a»

3/10
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o9 N3omnponeccsl B HACaNbHOM Ia3e U UX Bbubnmoreka ITOK https :
rpaduyeckoe npeacTaBiICHUE //m.edsoo.ru/ffflc570e
BHyTpeHHss sHEPrus TEPMOJUHAMUYECKOMN
30 CHCTEMBI U CTIOCO0BI eé n3MeHenus. KomudaecTso bubmmoreka LIOK https :
TEIUIOTHI U paboTa. BHyTpeHHss sHEeprus /Im.edsoo.m/ffflc5952
OJTHOATOMHOT'O MJICATBHOT'O rasa
31 Buib! TeIuionepeatn Bbubmmoreka ITOK https :
//m.edsoo.m/ffflc 5¢36
VY nensHas TemnoEMKOCTh BenecTBa. KonnuectBo BuGmorexa LIOK https :
32 TEIUIOTHI IIPH TeIUTonepeaaye. AnuadaTHbIN J/m.edsoo.m/ffflc 5¢36
npoliecc
33 ITepBhIii 3aKOH TEPMOJIUHAMUKH U €TO bubmmoreka ITOK https :
MPUMEHCHUE K U30IpoIieccam //m.edsoo.m/ffflc Sefc
34 HeoOpatumocTs mporieccoB B npupoje. Bropoit bubmmoreka ITOK https :
3aKOH TePMOJMHAMUKHI //m.edsoo.m/ffflc6230
35 bubmuoreka ITOK https :
IMpuniwn geticteus 1 KITJ] TemmoBoii MaIinHbL /Im.edsoo.m/ffflc600a
hitps://lesson.edu.ru/0
> L apro ero I RIDS:7/TeSSON-EqU.TuT
37 DKojoruyecKue npooaeMbl TEII0IHEPTreTHKU 3 /19) ] ' '
38 Oo6o06marommit ypok «MouekyspHas Gpu3uka. bubmuoreka ITOK https :
OCHOBBI TEPMOTUHAMHKID) //m.edsoo.ru/ffflc6938
bubmmnoreka L{OK https :
39 KonTposbHas pabora 1o teme «MosekyssipHas //m.edsoo. ru/ffflc 6 a50
¢uznka. OCHOBBI TEPMOIMHAMUKID)
40 [TapooOpa3zoBanne u koHAeHCanys. Mcmapenne n bubimoreka [JOK https :

KHUIICHHUC

/Im.edsoo.ru/ffflc 63b6



https://lesson.edu.ru/03/10
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AOcCoIroTHAs ¥ OTHOCHUTEIBHAS BIaKHOCTH

butmmoreka [IOK

41 3 https : //m.edsoo.m/ffflc
Bo3ayxa. HacwlieHHbI# map 64d8
42 Tépnoe Teno. Kpucrammmaeckue u amophHbBIE bubaunoreka IJOK https :
Tesa. AHM30TPOIHS CBOWCTB KpUCTALIOB. JKuikue /Im.edsoo.m/ffflc 65f0
kpuctamwibl. COBpeMeHHbIE MaTepHabl
butmmoreka [IOK
43 [InaBnenue u KpucTaM3auus. Y AeibHAS TEIUIOTa https -
napyienns. Cyomimartys //m.edsoo.m/ffflc6708
bubmunorexa LIOK
44 VYpaBHeHHE TEIIOBOrO OanaHca https :
[Im edsno m/ffflc6820
45 DnekTpu3anus Te. DIeKTpudecKuii 3apsia. JBa bubmmoreka ITOK https :
BHUJIA YJICKTPUUCCKHX 3apsI0B //m.edsoo.m/ffflc 6bcc
16 Bbu6numoreka ITOK https :
[TpoBOHMKH, AUITIEKTPUKU U TIOTYPOBOIHUKH. //m.edsoo.m/ffflc 6bce
3aKoH COXpaHEHHUs JIEKTPUIECKOT0 3apsiyia
47 B3anmopeiictBue 3apsaaos. 3akon Kynona. bubmuoreka ITOK https :
ToueuHBIi ATEKTPUUCCKUI 3apsi]] //m.edsoo.m/ffflc 6 ced
H & By
15 anpsHKEHHOCTH AJIEKTPUIECKOTO noim PUHITHIT Bu6morexa LIOK https :
CYNEPIO3UIINH IJICKTPUICCKUX I10JICH. JInaun //medsoom/ffflc 6 df2
HaNpsHKEHHOCTH
19 PaboTa cwt 35IeKTpOCTaTHIEeCKOTO OIS, Bbubmuorexa ITOK https :
ITorennuan. Pa3HOCTE NOTEHLIMAIOB /Im.edsoo.m/ffflc 6f00
[IpoBOAHMKY 1 AVPIEKTPUKH B Bbub6immoreka [IOK
50 3JIEKTPOCTATHYECKOM moJIe. JuaseKkTprdecKas https : //m.edsoo.m/ffflc
MIPOHHUIIAEMOCTb 7018
bu6nmoreka IJOK
51 Onexrpoémkocts. KonnencaTop https : //m.edsoo.m/ffflc
7126
52 DIIeKTPOoEMKOCTD INIOCKOT0 KOHASHCATOPA. bubmmoreka IJOK




DHeprus 3apsHKSHHOT0 KOHIEHCaTopa

https : //m.edsoo.ru/ffOc 72¢
0

JlaboparopHnas pabora "M3mepeHue

https://lesson.edu.ru/0

> 3JIEKTPOEMKOCTH KOHIeHcaTopa" S/10
ITpunin AeicTBUS U TPUMEHEHHE

54 KOHJIEHCATOPOB, KOIMPOBAILHOTO alapara, g}tl%s:// lesson.edu.ru/0
CTPYWHOTO TIPUHTEPA. DIIEKTpOCTATHYECKAS _
3anuTa. 3a3eMIIeHHE 3JICKTPOIPUOOPOB
DIEKTPUUYECKUH TOK, YCIOBHS €TO

55 cymecTBoBanus. [locTosunslii Tok. Cuna Toka. g;&%s:// lesson.edu.ru/0
Hanpspkenue. ConpotuBnenue. 3akon OMa 1t a—
ydJacTKa [enu
[ocnenoBarensHOE, NapamienbHOE, CMEIIAHHOE

56 coeMHEeHNe PoBOAHMKOB. JlabopaTtopHas paboTa bubmmoteka L{OK https :
«M3yueHne CMEIanHOTO COEMHEHHSI /Im.edsoo.ru/ffOc 74f0
PE3UCTOPOBY

57 PaboTa 1 MOIIHOCTH MEKTPUIECKOTO TOKA. 3aKOH BH6HITIOTeKa HOK
[Uxoyns-Jlenna nEE\pSnr.icnn r1 1007928
3axon OMa 71 TTOTHOH (3aMKHYTOM)
anekTpudeckoit nenu. KopoTkoe 3aMbIKaHue.

o8 Ha6o§aTopHa;1 pL:L60Ta <<I/?3MepeHHe S/C BuGorera HOK https :

/Im.edsoo.ru/ffOc 7 ae0

HCTOYHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHBIICHHSD)

59 DJNeKTpOHHAS TPOBOJAUMOCTE TBEPABIX METAJIIOB. g}E_%S// lesson.edu.ru/0
3aBHCUMOCTH COTIPOTHUBIICHUSI METAIIJIOB OT =
temneparypbl. CBEpXIPOBOIUMOCTD

60 OnexTpuyecKkuil ToK B Bakyyme. CBoiicTBa https://lesson.edu.ru/0

OJICKTPOHHBIX ITYYKOB

3/10
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[omynpoBogHUKH, HX COOCTBEHHAs! M PUMECHAS

61 B 1 bubnunoreka L{OK https :
IIPpOBOAUMOCTD. CBoiicTBa p—n- nepexoaa. //medsoom/f.ﬁzlc 84ae
[orynpoBOJHUKOBBIE TIPUOOPHI
5 . bubaunoreka [JOK

JICKTPUYECKUI TOK B paCTBOpaX U pacIuiaBax

62 P pacTBEopax 1 p 1 https : //m.edsoo.m/ffflc
ANEKTPOIUTOB. DIEKTPOTUTHYECKAsT AUCCOLUALINS. 82ba
OnexTponus3

63 . . 1 bu6mmoreka ITOK https :
OnekTpuyeckuii TOK B razax. CaMOCTOSTENbHBIN U //m.edsoo.m/ffflc 84ae
HECaMOCTOSTENbHBIN pa3psaa. Momnuus. [lnazma

o DnekTpuyeckre NpUOOPHI U YCTPOHUCTBA U HX . Butmorexa LIOK https :
MpaKTHUeCcKoe npuMeHenue. [IpaBuiia TeXHUKH //m.edsoo.m/ffflc 86fc
0e30macHOCTH

bubmunorexa [LIOK
65 O6o6mmaromuil ypok «IeKTPpOIUHAMHUKA 1 https : //m.edsoo.m/ffflc
88he
K 5 3 bubmmnoreka [HOK

66 OHTpOJIbHAs paboTa 1Mo TeMe «DNEKTPOCTATHKA. 1 https : //m.edsoo.m/ffflc 8
ITocToanHbI 351eKTpUUECKUA TOK. TOKM B a8 a
Pa3UYHBIX Cpelax»

67 PesepBHblii ypok. KoHTponbHas paboTa o tTeme 1 bubmuoreka ITOK https :
"JeKTpogMHaAMUKa" //m.edsoo.m/ffflc 8 c56

68 PesepBHblii ypok. O000IIa0IIKEH YPOK [0 TEMaM 1 bubanoreka [{OK https :
10 xmacca //m.edsoo.m/ffflc 8f6c

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68

11 KITACC




KoanyecTBo 4acoB

DJIeKTPOHHBIE

Ne nndposbie
) Tema ypoxa KoHTpoJBbHBI e IIpakTHueckme oOpa3oBaTeJibHbIE
n/n Bcero
padoThI padoThI pecypcel

[TocTosIHHBIE MAarHUTHL U MX B3aUMOJICHCTBHE. 1 Bbubmmoreka ITOK https :
MaruuTHoOe 110j1€. BEKTOp MarHUTHOM MHIYKLIUH. /Im.edsoo . m/ff0 c9778
JIuHUM MarHUTHOM MHAYKIUU

1 Bbubmumoreka ITOK https :
MarauTtHoe noJe NpOBOAHHUKA ¢ TOKOM. OMBbIT J/m.edsoo . ru/ff0 co8 fe
Opcrena. BzauMopeiicTBie NPOBOIHUKOB C TOKOM
Jlaboparopras pabora «M3y4eHrne MarHuTHOTO 1 1 bubaunoreka IJOK https :
OJISE KATYIIKH C TOKOM //m.edsoo . ru/ff0 c98 fe
JleiicTBIE MarHUTHOTO MOJIS Ha MIPOBOJHUK C
TokoM. Cuna Amnepa. JlaboparopHas pabota 1 1 bubmuoreka [{OK https :
«UccnenoBanue NelCTBUAS MOCTOSHHOTO MarHuTa /Im.edsoo . ru/ff0 c9ac 0
Ha PaMKY C TOKOMY
JleiicTBIE MarHUTHOTO MOJIS Ha JBIKYLIYIOCS . Butmorexa LIOK https -
3apspkeHHyto yactuny. Cuna Jlopenna. Pabota J/m.edsoo . ru/ff0 codf4
cunbl JlopeHua
OnexTpomaranTHas nHAYKIuA. [loTok BekTopa 1 https:/ /lesson.edu.ru/0
MarautHOW nHIyKuu. D/C nHayKInu. 3aKoH s/l
3JIEKTPOMArHUTHOU UHAYKIMU Dapajes
JlaboparopHas pabora «MccnenoBanue siBlIeHUs 1 1 bubmuorexa ITOK https :

3IIEKTPOMATrHUTHOW MHTYKITUNY

/Im.edsoo . ru/ff0 cal50
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NunyktuBHOCTE. SBNenue camonnaykuuu. D/0C

Bbubmmoreka ITOK https :

8 CaMOMHIYKIUH. DHEPrHsi MArHUTHOTO TIOJIS /m.edsoo . Im/FfO ca600
KaTYLIKH C TOKOM. DJIEKTPOMArHUTHOE MOJIE
TexHuueckue ycTpocTBa U UX MPUMEHEHUE:

9 MOCTOSHHBIE MAarHUTBI, JIEKTPOMArHUTHI, httDSZ// lesson.edu.ru/0
ANIEKTPOBUIATEINb, YCKOPUTEIHU JIEMEHTAPHBIX o1l
YaCTHII, MHIYKI[MOHHAS [eYb

10 Oo6o0matouii ypok «MarHutHoe mose. bubnunoreka I{OK https :
DJIeKTpOMAarHUTHAS MHIYKITHSD /Im.edsoo . ru/ffO cab82

11 KonTponbHas padora o Teme «MarHuTHOE IoJIe. bubnunoreka I{OK https :
DJIeKTPOMAarHUTHAsT HHIY KIS //m.edsoo . ru/ff0 cad58
CB00OOTHBIE MEXaHUYECKUE KOICOaHHSI.

12 I'apMonnueckue kosnedaHus. Y paBHeHHE bubmmoreka LIOK https :
rapMOHHYECKHX Kojiebanwmit. [Ipespainenmue /Im.edsoo . ru/ff0 caf06
SHEPrUu

13 Jla6opaTopHas pabora «Mccnenopanue https://lesson.edu.ru/0
3aBUCHMOCTH TIEPUO/Ia MaJIbIX KOJIeOaH il Tpy3a of1l
Ha HUTU OT JJIMHBI HUTU U MACCBI I'py3a»
Koneb6arenbupiii KoHTYp. CBOOOTHBIE
3JIEKTPOMarHUTHBIE KOJICOaHUs B HICATHBHOM bubmuoreka [IOK

14 KOJIe0aTeNbHOM KOHTYpe. AHAJIOTHS MEKIY https : //m.edsoo . ru/ff0
MCXaHNUYCCKUMHU U 3JICKTPOMAarHUTHBIMU Cb820
KoJIeOaHUSIMU

15 bubmmnoreka L{OK https :

®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B
U/IeNIbHOM KO0JIe0aTeIbHOM KOHTYpe

/Im.edsoo . ru/ffO ch9 c4
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[IpencraBnenne o 3aTyXaroMuX KOJICOAHHUIX.

B 5 bubmmoreka [JOK

16 BIHY>KICHHBIE MEXaHUYECKUE KOIeOaHusl. https : //m.edso0 . rm/ffO chb
Pesonanc. BeiHyXI€HHBIE 3JIEKTPOMAarHUTHBIE 86
KoJeOaHus
[lepemennsriit Tok. CHHYCOUTATBHBIHN
[epEMEHHBIN TOK. MOIHOCTh IEPEMEHHOT0 TOKA brbmmorexa LIOK

17 p - Vo p ‘ https : //m.edsoo . rm/ffO chd
AMITUTYAHOE U EHCTBYIOIIEE 3HAUCHNUE CUIIBI 34
TOKA U HAIIPSDKCHUS

18 Tpancdopmarop. IIpousBoacTso, nepeaaya u https://lesson.edu.ru/0
noTpebIeHNE EKTPUIECKON SHEPTUH S/11

L YCTpoHCTBO U MPAKTUUECKOE IPUMEHEHUE Bu6morexa LIOK https :
3JIEKTPUIECKOTO 3BOHKA, TeHepaTopa //m.edsoo . ru/ffO cc324
MIEPEMEHHOr0 TOKa, IMHUN 3JIEKTpoIiepeaay
DKOJIOTHYECKUE PUCKU IPU IIPOU3BOJCTBE

- PHEICL TIPH TIPOH3EOA https://lesson.edu.ru/0
anekTposHeprun. Kynbrypa ucnonb3oBanust 311
3JIEKTPOIHEPIUU B ITOBCEIHEBHOM )KU3HU
MexaHn4yecKHe BOJHBI, yCIOBUS

01 pacmpoctpanenus. [lepuoa. CxkopocTs bubaunoreka IJOK https :
pacnpocTpaHeHus ¥ JJTHHA BOJHBI. [loniepeyHsie 1 /Im.edsoo . ru/ffO cca54
PO AO0JIbHBIC BOJIHBL

29 3ByK. CkopocTh 3ByKa. | poMKOCTH 3ByKa. BricoTa bubmuorexa ITOK https :
ToHa. TeMOp 3ByKa //m.edsoo . ru/ffO ccc 0 ¢

03 DJNIeKTPOMAarHUTHEIE BOJIHBI, UX CBOMCTBA H Bu6nuoreka LIOK https :
ckopocTs. llkasa J1eKTpOMarHUTHBIX BOJIH //m.edsoo . ru/ffO ccfe 0

04 [TpuHIMIIBI paIMOCBS3U U TeNEeBUACHUS. Pa3Butre https:/ /lesson.edu.ru/0
CpEJICTB CBs3U. Pagunoniokarus o/11

25 KonrposnbHas pabora «Kosebanus U BOIHBI» Bubanorexa LIOK htps :

/Im.edsoo . ru/ffO cc6f8
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IIpsmonuHeitHOe pacpocTpaHeHHE CBETa B

butmuoreka [IOK

26 OIHOPO/HOI cpesie. TOUEeuHbIH NCTOYHHK CBETa. https : //m.edsoo . rn/ffO
cd350

JIyd cBera

07 Bbubnmoreka ITOK https :
OTtpakeHue cBeta. 3aKOHBI OTPAKCHUS CBETA. J/m.edsoo . r/ffO cd4 eO
IMocTpoenne n300paskeHNi B INIOCKOM 3€pKalie
IIpenomnenue csera. [lonHoe BHyTpeHHEE BuGmmotexa LIOK https :

28 OTpa’XCHHC. HpeHCHI)Hl)Iﬁ YTroJ1 HOJIHOrO //m.EdSOO . rn/ffO Cd7f6
BHYTPEHHETO OTPAKCHUS
Jlaboparophas pabdora «H3mepeHne nokazaTens bubmmorexa LOK

29 paTopHai p P https : //m.edsoo . rm/ffO
MPEJTIOMIICHUSI CTEKIIA cdb7 a

30 . Bbu6nmoreka ITOK https :
JIunsel. [TocTpoenue M300paKeHUI B JIMH3E. J/m.edsoo . r/ffO cdd 1e
®opmyJia TOHKOM JIMH3BI. Y BEJIMUEHUE JTUH3bI

31 Jla6opaTopHas pabota «Hccie10BaHue CBOWCTB https://lesson.edu.ru/O
M300paKCHHI B THH3AX) S/11

.C i 0

» Hucniepcus cBera. CI0XKHBINA cOCTaB 0e0ro https://lesson.edu.ru/O
csera. Llser. JlaboparopHas pabora 3/11
«Habmoenue qucrepcun CBETay

33 Wurepdepenuus cera. Judpakums ceera. Bu6morexa LIOK https :
JubpakiporHas perérka //m.edsoo . ru/ffO ced22

34 [Tonepeunocts cBeTOBBIX BOJH. [lomsipuzanus Bu6moreka LIOK https :
CBETa //m.edsoo . ru/ffO cfO2e

35 Onrtudeckre mpruOOPHI M YCTPOHCTBA U YCIIOBHS https:/ /lesson.edu.ru/O
rX 0€30IacCHOT0 MPUMEHEHUS o1l
I'paHuIIBl PUMEHUMOCTH KIIACCUYECKOM

. bubmmnoreka L{OK https :
36 MexaHukH. [locTynarel cienuansHON TEOpUH

OTHOCHUTCIIbHOCTH

//m.edsoo . ru/ffO cf862
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37 OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. bubnunoreka L{OK https :
3ameieHHE BPEMEHH U COKPALIICHHE JUTHHBI //m.edsoo . rn/ffO cfa42
5 DHeprus U UMIyJIbC peJIUﬂTHBHCTCKoﬁ YaCTHIIBI. Bubmorexa LIOK https :
CBsI3p MacCHI C SHEPTHEH U UMITYJIbCOM. DHEPI U J/m.edsoo . r/ffO cfc 68
MOKOS
39 Konrtponbnas padora «OnTtrka. OCHOBBI bubnunoreka L{OK https :
CIICIHATBbHON TEOPUU OTHOCHTEILHOCTIY //m.edsoo . rn/ffO cf6f0
40 ®oronsl. Popmyna [lnanka. DHEPrust 1 UMITYIIHC bubnunoreka I{OK https :
doToHa //m.edsoo . rn/ffOcfe 16
11 OtxkpoiTHE 1 HccienoBanne Gporodddexra. bubaunoreka [{OK https :
Omeitel A. I'. CToneroBa //m.edsoo . r/ffO cffc 4
i 3axonsl porodaddexra. YpaBHeHUEe DIHIITEITHA BuGmorexa LIOK https :
s hotorddexra. «KpacHas rpaHumnay J/m.edsoo . r/ffO dO15e
dhotoaddexra
b K
43 Hasnenue ceera. OnbiTe [1. H. JIeGenena. th:I./I;);Te]Kea dilocé /o
XuMHYECKOE ICHCTBHE CBETA dO4a6
1 TexHHUECKHE YCTPONCTBA M IPAKTHUECKOE https://lesson.edu.ru/O
MPUMEHEHHUE: (POTOIIEMEHT, POTOIATUHK, 3/11
COJIHEUHas Oarapest, CBETOIHO/
Pemenue 3amad mo Teme «JI€MEHTHI KBAHTOBOM bubmorexa LIOK
45 a https : //m.edsoo . ru/ffO
OTITHKH» d0302
Bbubnunorexa [JOK
46 Monens atoma Tomcona. OmnbiTel Pesepdopma mo https : //m.edsoo . ru/ffO
paccesiauro a-gactuil. [ImaneTapHas MoJienb aToMa dod1a
17 Tocrynars: Bopa bubmuorexa ITOK https :
//m.edsoo . ru/ffO dOafa
48 Wznyuenue u nornomieHrne GOTOHOB IIpH bubmuorexa ITOK https :

Nepexoac aroMa ¢ OAHOTO YPOBHA SHCPIrun

//m.edsoo . ru/ffO dOafa
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Ha Jpyrou. Buasl ciekTpoB

49 BomnroBsie cBoiicTBa yactuil. Bonnsl ge bpoiins. bubmuoteka L{OK https :
KopmyckysipHo-BoIHOBOI ayanu3M. CIIOHTaHHOE /Im.edsoo . rm/ffO dOca8
U BBIHYXJICHHOE U3JTyYCHHUE
OTtkpsITHE pagroaKTUBHOCTH. O

50 P pax BHOCTHL. ITBITH Bbub6mmoreka ITOK https :
Pesepdopnaa mo onpenenenuo cocraBa Jim.edsoo . m/ffO dofd?
pPaZInOaKTUBHOTO M3ITyUeHHS

51 5 https://lesson.edu.ru/0
CaoiicTBa anbpa-, 6eTa-, raMMa-U3Iy4eHuUsl. 3/11
BrnusiHue panoakTHBHOCTH Ha KUBBIE OPTaHU3MBI
OTKpBITHE POTOHA U HENTpOHA. M30TOIEI buomorexa LIOK

02 P P Tpona. ' https : //m.edsoo . ru/ff0d
Anbda-pacna. DIEKTPOHHBINA U TTO3UTPOHHBIN 1162
Oera-pacnaz. 'amMmma- u3nyyenue
DHeprus CBs3U HyKJIOHOB B s/pe. SnepHbie

ealf uu. SAne Hb}I]ﬁ €aKTO l'f o6ne1\fm bubmorexa LIOK

53 peaknuu. Anep p p. Lip ) https : //m.edsoo . ru/ff0 d
MEPCIEKTHBEI, IKOJIOTMYECKHUE aCTIEKTHI SIIEPHOM 1356
SHEPTeTHKH
OnemeHTapHbIe YacTHIIbI. OTKPBITHE MTO3UTPOHA.

54 MeTo bl HaOJIFOICHNS U PETUCTPAIIUN bubimoreka [JOK https :
3JIEMEHTApHBIX YacTull. Kpyribiit cron //m.edsoo . ru/ff0 dOe 38
«DyHAaMEHTabHbIE B3aUMOJIENCTBUS. EAMHCTBO
(pm3nYeCcKOi KapTHHBI MUPa
Bun 38é3nHOTO Heba. Co3Be3nus, ipKue 3BE3IbI,

https://lesson.edu.ru/0
95 IUTAaHETHI, UX BUANMOE ABkeHue. CoHeuHas 7

cucrema

3/11
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Comnue. ConHeunast akTUBHOCTE. MIcTOUHHK

56 https://lesson.edu.ru/0
suepruu ConHIa U 3BE3]1 s
- 3Bé3zn>1i WX OCHOBHBIE XapaKTCPUCTUKH. 3BE3IBI https://lesson.edu.ru/0
TJIABHOM TOCIIeIOBATENbHOCTH. BHYTpeHHEe 311
cTpoenue 3B&311. COBpeMEHHbIC TIPEACTABICHUS O
MPOUCXOXICHUH U dBoIoIvn COTHIIA U 3BE3
58 Mneunsrii ITyts — nama I' anakruka. [Tonoxenue https://lesson.edu.ru/0
u neuxenue Connua B ['anaktuke. I'anakTuku. 311
YEpHbIe ABIPHI B AAPAX TAUTAKTHK
Bcenennas. Pazoeranue ranaktuk. Teopus
P https://lesson.edu.ru/0
o9 Bonbuioro B3peiBa. PenMKTOBOE H3IydeHHE. 3711
Meraranaktuka
60 Heperiennpie npo6ieMbl aCTPOHOMHU Q}IIQIS:/ /Tesson.edu.ru/0
61 KoHTposbHas paboTa «JIeMEHTHI aCTPOHOMUH U https://lesson.edu.ru/0
acTpoU3UKI» s/l
O6o0matommii ypok. Posib ¢pusuku u actpoHoMUn
62 B DKOHOMHYECKOM, TEXHOJOTHYECKOM, httDSI// lesson.edu.ru/0
COITMANTLHON M 3TUYECKOH cepax AesaTebHOCTH S/11
YeloBeKa
i . P
» Oo6o06marommit ypok. Poss 1:1 MECTO (bvmmm u https://lesson.edu.ru/0
aCTPOHOMMHH B COBPEMCHHOU HAYYHOU KapTHHE 3/11
MHpa
. P .
o Oo6o06marommit ypok. Pojs q)nsvnqecxon Teopnvn B https://lesson.edu.ru/0
(hopMHpOBaHUH TIPEACTABICHUH O (HU3NIECKOM 3/11
KapTUHE MUpPa
65 Oo6o06marommii ypok. Mecto huzmueckoi Q}%QF/ /Tesson.edu.ru/0
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KapTHUHBI MUpa B 00IIEM Py COBPEMEHHBIX

€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O MPHUPOJIE

PesepBHbIil ypok. MarHuTHoe moiie.

https://lesson.edu.ru/0

66 1 -
DJeKTpOMarHuTHAs HHAYKIHS S/11

67 PesepsHblii ypok. OnTuka. OCHOBBI CHENUATLHON 1 https://lesson.edu.ru/0
TEOPUU OTHOCHTEILHOCTH o/11
Pesepnsrii ypok. KBanToBas ¢puznka. J1eMeHTHI bubmorexa LHOK

68 PHBIL YPOX ' 1 https : //m.edsoo . ru/ff0 d
aCTPOHOMUHM U aCTPODU3HKU 1784

OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Owuswmka, 10 xnacc/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iiectBo «M31aTenbcTBO
«IIpocsemenue»

* @usuka, 11 knacc/ Msxuies I'.JI., bByxosues b.b., Hapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkumonepHoe o0iiectBo «M31aTeancTBO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

bu6mmoreka [JOK

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
bu6mmoreka IJOK
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