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MNOACHUTEJIBHAS 3AIIMCKA

Pabouas mnporpamma mno ¢usuke pa3paboTaHa Ha OCHOBAHMM IIpUKa3a
MunucrtepctBa npocsenienus: Poccutickont @eneparuu ot 18.05.2023 roga Ne371
«O0 ytBepxknenun PenepanbHON 00pa3z0BaTENbHOM MPOTrpaMMBbl  CPETHETO
obmiero oOpa3oBaHus» U 00pa30BaTEbHOW MPOrPaMMBbl CPEAHETO OOIIero
obpazoanus MbOVY «byteimunikas COLLD.

[Iporpamma 1o ¢usmke 0a30BOro0 YpPOBHS Ha YPOBHE CpPEIHEr0 OOIIEro

oOpa3oBaHus pa3padOTaHa HAa OCHOBE IMOJOXKEHUU U TpeOOBaHUM K pe3ysibTaTam
OCBOCHHsI OCHOBHOW 00pa3oBaTeNbHON Mporpammsbl, mpeactaBieHHbIX B OI'OC
COQO, a Ttakxke c yu€rom ¢enepaibHOW paboyell mporpaMmbl BOCIHTAHHS U
KOHLIEMLIUK TpenoaaBaHusi ydyeOHoro mnpeamera «®dusmka» B 00pa3zoBaTENbHBIX
OpraHu3alusix Poccuiickon Oenepanun, peaU3yIOIIUX OCHOBHBIE
oOpa3oBareabHbIe MPOrPAMMBI.

CopepxaHue mporpaMmbl 10 (U3MKE HANpaBICHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAyUYHOUW KapTuHBl Mupa oOyuarommxcs 10-11 xmaccoB tmipu
o0yuyeHuu ux (pusnuke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIIbHOCTHOTO
noaxoma. [Iporpamma mo ¢usmuke coorBerctByeT TpeboBanmsim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pE3yJbTaTam
oOy4eHMs, a TaK)K€ YUYHMTBIBAET HEOOXOAMMOCTb peaTU3alUUd MEKIPEAMETHBIX
cBs3e (M3MKM C €CTeCTBEHHO-HAayYHbIMH Y4YeOHBIMM IpeaMeTramMu. B Heil
ONPEENSIOTCS OCHOBHBIE IEM M3yYeHUs (PU3MKU HA YPOBHE CPEIHEro OOIero
o0Opa3oBaHus, MJIaHUPYEMBIE PE3YyJbTaThl OCBOCHHUS Kypca (DU3UMKH: JIMYHOCTHBIE,
MeTarnpeaIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

* IUIAaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (U3UKU HAa 0a30BOM ypOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

* cojepxaHue yueOHOro npeaMera «@u3rka» 1o rogam oOy4eHHs.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOAIbI, BHICTYNAs B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIA BKJIaJ B CUCTEMY
3HaHMI 00 okpyxatomeM mupe. [IIkonbHbINA Kypc GU3HKH — CHCTEMOOOPa3yOIIHiA
JUISI €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TTOCKOJIBKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB U SBJIICHUM, HW3Y4aeMbIX XUMHUEH, OHOJIOTHEH,
buzmdeckoir reorpadueid W acTpoHommei. Mcmonb3oBaHME W aKTHBHOE
npUMeHeHue  (U3MYECKUX 3HAHUW  ONpefeNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe HHEPreTUKH, TPAHCIIOPTA, OCBOEHUS
KOCMOCA, IOJYYEHUs HOBBIX MAaTEPHUATIOB C 3aJaHHBIMU CBOMCTBAMU U JIPYTHX.
N3yuenue  Qu3MKM  BHOCUT  OCHOBHOM  Bkjiag B (QopMuUpoBaHUE
€CTECTBEHHOHAYYHON KapTUHBI MHpa oOydarouuxcs, B (GOpMHUpPOBAHUE yMEHUU
OPUMEHSATh HAy4YHBI METOJl TO3HAHWSA TIPU BBIMOJIHEHUHM HMMHU YYEOHBIX
HUCCIJICJOBAHUMN.

B ocHoBy Kkypca ¢u3ukM sl ypOBHS cpeaHero oOiiero o0pa3oBaHUS



IMOJIOKCH PO I/I,Z[Cﬁ, KOTOPBIC MOKHO paCCMaTpHBATb KadK IIPHHIOUIIBEI C€TO
IMOCTPOCHUA.



Hoes yenocmunocmu. B COOTBETCTBMM C HEH Kypce SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3esioB (PU3UKU, BKIIOUYAET Kak
BONPOCHI KIITACCUUECKOH, TaK K COBPEMEHHOMN (PU3UKH.

Hoes cenmepanuzayuu. B cooTBeTCTBHUM € HeW Marepuan Kypca (HU3MKA
o0beMHEH BOKpPYr ((u3myeckux Teopud. Benymum B Kypce sBISETCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
oJIE.

Hoes eymanumapuzayuu. EE peanuzanusi mpeanosaraet HCIOIb30BaHUE
TYMaHUTApHOTO MOTEHIMana (U3NYECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(bu3MKYU C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MpoOIeMaMH.

Hoes  npuxnaonou  nanpaenennocmu. Kypc ¢usuku  mpeamnosnaraer
3HAKOMCTBO C HIMPOKUM KPYrOM TE€XHUYECKHUX M TEXHOJIOTHMYECKHX MPUIIOKECHUU
U3YUYEHHBIX TEOPUI K 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TMOCPEACTBOM BBEICHHUS JJIEMEHTOB
CoIepKaHMs, TIOCBSAMIEHHBIX OKOJOTHYCCKUM MPOOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHUEM TEXHUKH M TEXHOJIOTHM, a Takke OOCYXICHHUS
IpOo0JIEM pallMOHATBHOTO MPUPOJIONIOIB30BAHUS U IKOJIOTMYECKOM 0€30IMacHOCTH.

Crep)XKHEBBIMHU d3JIEMEHTaMU Kypca (U3WKH Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHus SBIAIOTCS (uznueckue Teopur (HOpMHPOBAHWE TPEICTABICHUN O
CTPYKTYpE TOCTPOCHUS (DPU3UIECKON TCOpUH, POau (HyHIAMEHTAIBHBIX 3aKOHOB H
MPUHIIMIIOB B COBPEMEHHBIX  MPEACTABICHHUSAX O TMPUPOJC, TpaHUIax
OPUMEHUMOCTH TEOpUM, ISl OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUU W
IIPOIIECCOB).

CHCTeMHO-ACSITEIIbHOCTHBIN TOAXO0A B Kypce (DM3UKHU peamu3yeTrcs Mpexie
BCET0 3a CUET OpraHW3allid SKCIICPUMEHTATBHON MEATEeTLHOCTH OO0YYaIOIIUXCS.
Jlns  Ga3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIb30BAaHUE CHUCTEMBbI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpBIE B TMporpamme 1o (u3uke oObEIUHEHBI B OOIIMI CIHUCOK YUYEHHUYECKUX
PAKTUYECKUX paboT. BrijeneHue B yka3aHHOM TepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JUIsl KOHTPOJISI U OIEHKH, OCYUIECTBISETCS Y4YaCTHUKAMHU
o0pa3oBaTeIpLHOTO TMpoIlecca MCXOAs W3 OCOOCHHOCTEW ITUTAHMPOBAHUSA W
ocHameHuss KaOuHera ¢u3uku. Ilpm dsToM oOecreunBaeTCs  OBJIAJICHHUE
OOyJarOIMMHUCS YMEHUSIMH TIPOBOJIUTh KOCBEHHBIC HW3MEPEHUS, HCCICIOBAHUS
3aBUCUMOCTEH (U3UYECKUX BEIWYMH W TIOCTAHOBKY OIIBITOB 110 MPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

Bonbiioe BHUMaHUE yienseTcs pelieHrIo pacYETHHIX U KaUeCTBEHHBIX 3a]1a4.
[Tpu >TOM A1 pacy€THBIX 3aa4 MPUOPHUTETOM SIBISIFOTCS 3a7a9d C SIBHO 3aIaHHOU
¢uznueckor MOJIEIbI0, TO3BOJISAIONINE TPUMEHSITh HW3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjiena Kypca, TaK W WHTETPHPYsS 3HAHUS U3



pa3HbIX pa3nenoB. J[s KaueCTBEHHBIX 3aJ]a4 MPUOPHUTETOM SIBIIIOTCS 3aJlaHUs Ha
0OBbsSICHEHUE TMPOTEKaHUsl (PU3NUECKUX SIBJICHUM M TPOILIECCOB B OKPYXKaIOIIEH
KU3HHA, TpeOyrommue  BbIOOpa  Qu3Myeckod  Moaenu Uil CUTYaIlHlH
IPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBum ¢ TpeboBanusamu GI'OC COO k MaTepruaaibHOTEXHUYECKOMY
oOecrieueHuto yuyeOHoro rmnpoiiecca 0a30oBblil ypoBeHb Kypca (DU3MKH Ha ypOBHE
cpenHero o0Imero oOpa3oBaHUSl JOKEH HM3ydaThbCs B YCIOBHSX MPEAMETHOTO
KaOuHeTa (QU3MKU WM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWMHETa MPEAMETOB
€CTECTBEHHO-HAYYHOTO NHKIa. B kabuHeTre HU3MKHU AOMKHO OBITH HEOOXOIAMMOE
nabopaTopHoe 000pYy/IOBaHWE JJIsi BBIMOJTHEHHUS YKa3aHHBIX B IpOrpamMme I0
(u3HMKE YUEHUYECKUX TPAKTUYECKUX pa0OT U IEMOHCTPALIMOHHOE 000PYI0OBaHUE.

JleMoHcTpaninoHHoe o0OopyaoBaHue (OpPMUPYETCSI B COOTBETCTBUHM  C
OPUHIMIIOM MUHHUMAJIBHOM  JIOCTAaTOYHOCTH W OOECMEYMBAET TMOCTAHOBKY
NEPEUNCIACHHBIX B TpOrpaMMe I10 (U3MKE KIIOYCBBIX JACMOHCTpAIUd IS
UCCJICIOBAHUS  W3Y4YaeMbIX  SBJICHUM U  TPOILIECCOB, HOMIUPHUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 00OpyAOBaHHME HJisi YYEHMUYECKHX [MPAaKTUYECKUX padboT
dbopMupyeTCsI B BHJIE TEMAaTHUYCCKHMX KOMILJICKTOB M 00OECIeunBaeTCsS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. TeMaTuueckue KOMIUICKTHI
1a60paTOpHOTO O0OPYJOBaHUSI JODKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
MCITOJIb30BAaHUW AHAJIOTOBBIX W ITU(GPOBBIX NMPHOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TM(POBBIX JabOpaTopuil.

OCHOBHBIMHU TEJIIMH U3y4eHUs] PU3UKH B 001IeM 00pa30BaHUU SIBIISIFOTCS:

* (opmupoBaHre HHTEpeca U CTPEeMJICHUS OOyYalolmUXCs K Hay4YHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HWHTEUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

* pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUSA U (POPMUPOBAHUE
MCCJIEIOBATEITLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

* (opmupoBaHHE HAy4YHOIO MHUPOBO33PEHUSI KaK pe3ysbTara HU3y4YEHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

* (opmupoBaHre yMEHUU OOBACHATH SIBICHUS C HCIOJIb30BAHUEM
(bU3MYeCKUX 3HAHUH U HAyYHBIX JIOKA3aTeIIbCTB;

* (opmupoBaHHE TPEACTABICHUNH O PONM (UIMKU IS PA3BUTHUS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHre STUX 1ene o0ecreynBaeTcs pelieHueM CISAYIOMUX 3a/1ad B

npolecce u3ydyeHust Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:



* mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o0mux bu3uIeCKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHUSIX, BKJIFOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (PU3HKY, OJJICKTPOJMHAMUKY, KBAaHTOBYIO (U3HKYy U
AIIEMEHTHI acTPO(PHU3UKH;

* (opmupoBaHWE YMEHHUN TPUMEHATH TEOPETHUUYECKHE 3HAHUSA  JUIS
OOBbsSCHEHUs (PUBMYECKUX SBJICHUH B TNPUPOJE U I TNPUHATHUS
IIPAKTUYECKUX PELIEHUH B IOBCEAHEBHOW KU3HU;

* OCBOGHME CHOCOOOB pEIIECHUS pa3JIMYHBIX 3aJlad C SBHO 3aJIaHHOMN
¢u3nUecKol MOJENblo, 3a1ad, MOAPa3yMEBAIOLIUX CaMOCTOSATEIbHOE
co3fanue GU3NUECKON MOJIENN, aJIEKBAaTHON YCIOBHIM 3a]1a4H;

* TOHUMaHWe (UBMYECKUX OCHOB UM TPUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

* OBJIQJICHHE METOJAMHU CaMOCTOSITEJIbHOIO IUIAHMPOBAHUS W IPOBEACHUS
(U3MYECKNX SKCIIEPUMEHTOB, aHAIU3a W HHTEpHpETaluu HWHPOpMAIINH,
ONPENEIEHUS JOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

* CO3[aHUE YCJIOBHH AJid pa3BUTUS YMEHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JI€SITETBHOCTH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CPEIAHEr0 OOIIETo
oOpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEZCINIO), B
11 xkmacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMEpeUYeHb JIabOpaTOPHBIX U
NPAKTHUYECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YYMTEIb JEJaeT BHIOOD
MpoBeCHNsT J1abOpaTOPHBIX pabOT W OMBITOB C YYETOM WHIAMBHUIYATbHBIX
0COOCHHOCTEM 00yYaroOmuXCs.

COIAEPKAHME OBYYEHUA

10 KJTACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®dusuka — HayKa o mpupoje. HayuHble METOABI MO3HAHUS OKPYKAIOIIETO
mupa. PoJib SKCrIepuMeHTa U TEOPUM B MPOLECCE TTO3HAHUS TPUPO/IBI.
DKCIIEpUMEHT B (hU3BUKE.

MonenupoBanue (QpU3NYECKUX SIBICHUN M TpolieccoB. HayuHble TUIOTE3HI.
®dusnyeckrue 3aKOHbl U TEOpUH. ['paHUIIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons u Mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHOW HAyYHOW KapTUHBI
MHpa, B MPAKTUUECKON AEATEITLHOCTH JIFOJICH.



Jlemoncmpayuu



AHaznoroBele ¥ LHU(POBBIE H3MEPUTENbHbIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHrue. OTHOCHUTENbHOCTh MEXAHUYECKOIO JIBHXKEHUSI.
Cucrema otcuéra. TpaekTopusi.

[Tepemetienne, CKOpPOCTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHWE MAaTEpUAIbHOW TOYKH, MX MPOEKIMH HAa OCHU CUCTEMBI KOOPAMHAT.
CioxxeHue nepemMeneHnii U CI0KEHNE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOINHETHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTHU, YCKOPEHUs, MyTH U
nepeMeEIleHHs] MaTepUaIbHON TOUKU OT BPEMEHH.

CBoOogHOe majieHue. Y CKOpeHUe CBOOOHOTO TaJIeHUS.

KpuBonuneitHoe  aBuWKeHHWE. J[BMKEHHME  MAaTEpHAIbHOM  TOYKH IO
OKPY’KHOCTH C TTIOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO. YTJIOBass CKOPOCTh, JJUHENHAS
ckopocth. [lepuon n yactora obparieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHnudyeckre yCTpoHCTBa M MPAKTHUUECKOE MPUMEHEHHE: CIUJIOMETP,
JIBUKEHUE CHAPSO0B, LEIHBIE U PEMEHHBIE MTEpEIayu.

Jemoncmpayuu

Mogenb cuctemMbl OTCUETA, WIUTIOCTPALIUSI KUHEMATHUYECKUX XapaKTEPHUCTUK
JIBIKCHMUSL.

[IpeoOpa3zoBanue IBUKEHUMN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue nuxeHus tena, OpOIIeHHOro MO yIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

Hamnpagienue cKOpocTH pu ABUKEHUU 110 OKPYKHOCTH.



Yuenuueckuti sxcnepumenm, nabopamopmsie pabomsi

N3ydyeHrne HepaBHOMEPHOrO ABMKEHUS C LEIBbIO OMPEICICHUSI MTHOBEHHOM
CKOpPOCTH.

HccnenoBanre COOTHOMIEHUS MEXKY Iy TSIMU, POUJICHHBIMU TEJIOM 32
IIOCJIEIOBATENBHBIC PABHBIE IPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM
JIBUKEHUU C HAYAJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne nBUKEHUS IApUKa B BA3KOU KUIKOCTH.

N3yuenue aBuxkeHus Tena, OpOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCcTH  [amuies.  IlepBelii 3akoH  HbroToHa.
NueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoit 3akon HetoTona aiis
MaTepuaibHOM TOYKU. TpeTuid 3akoH Hpr0TOHA 111 MaTepUAIbHBIX TOUYEK.

3akoH BceMupHoro TtaroteHus. Cuna Tsokectu. llepBasg kocmuueckas
CKOpOCTb.

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

Tpenue. Bunbl TpeHus (1okos, ckoyibxkeHust, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJMBKEHUS U CHIa TpeHus okosi. KoaddunueHt TpeHus.
Cuna conpOTHUBIICHUS MPU IBUKEHUU TeJa B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBHKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpameHus. [lmedo cuibl. YcnoBus
paBHOBECHUS TBEPIOTO TEJIA.

TexHuueckne YCTpOWCTBA M MPAKTHYECKOE TPHUMEHEHUE: MOJIIUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SBneHne nHepUUH.

CpaBHeHUE MacC B3aUMOAECHCTBYOIIMNX TEJL.

Bropoii 3axkon Herotona.

N3mepenne cui.

CnoxeHue CHil.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMaliii.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABbEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBeCHS TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3ydenne nBuxeHust Opycka mo HaKJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B IMPYKUHE U
pE3UHOBOM 00pasiie, OT ux aedopMariuu.



HccnenoBanne yciioBUM paBHOBECUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbe MatepualibHOM TOYKU (Tena), CUCTEMBbl MaTepHaIbHBIX TOYEK.
NMnynibe cHIIbl 1 U3MEHEHHE UMITYJIbCa Tea. 3aKOH COXPAHEHHS UMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

PaboTa criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprus MaTepHalbHONW TOYKH. TeopeMa 00 HW3MEHEHUU
KUHETUYECKOU YHEPTUU.

ITorennuanbHast SHEprusl. ITorenmuanbHast SHEprus YIIPYyTO
nedhopMUpoBaHHOM NPy KUHBI. [loTeHIIManbpHas S5HEPTUs Tejia BOJIU3U TOBEPXHOCTH
3emn.

IToTreHnuanbHbIE u HEMOTEHIINAILHEIE CHIBL. CBs13b paboThI

HEITOTEHIUAJIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU DHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHUs MEXaHUYECKOW SHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckne yCTpOMCTBA M NMPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
IIPY’>KUHHBIM TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHHUS UMITyJIbCa.

PeakTnBHOE BHKEHUE.

[lepexoq NOTEHUHATBLHON SHEPTUU B KHHETUYECKYIO U OOpaTHO.

Vuenuuecxuu sxcnepumenm, nabopamoprvie pabomoi

N3ydyeHue aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO JBYX OJUHAKOBBIX
HUTSHBIX MassTHUKOB.

HccnenoBanue cBsA3U pabOThl CHIIBI C U3MEHEHHEM MEXaHUYECKON dHEpruu
TeJla Ha IPUMEPE PACTSKEHUS PESUHOBOTO KTy Ta.

Pazgea 3. Moaexkyasipaas ¢pusuka 1 TEepMOAUHAMHUKA

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJOKEHUSI MOJICKYISIPHO-KUHETUUECKON TEOPUU U UX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe paBmxeHue. Juddysusa. Xapakrep ABIKEHHUS WU
B3aMMO/JICHCTBUSl YaCTHUI[ BemiecTBa. MoJenu CTPOCHHUS Ta30B, >KUJIKOCTEH U
TBEPJIBIX TE U O0BSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyJl. KonnyecTBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana Ttemmeparyp
[enbcus.



Mogens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHOKUHETUYECKOM
TEOpUU WHACAIbHOTO raza. AOCOJIOTHasE TeMmIlepaTypa Kak Mepa CpelHeu
KMHETUYECKOW IHEPTrUM TEIJIOBOTO JBMXKEHUsA 4dacTull rasza. Illlkana temmeparyp
KensBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
JaneroHa. M3omporeccsl B HACWIBHOM TIa3e C IIOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduyeckoe mMpeacTaBiICHUE H3OMPOIECCOB: HM30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckne YCTpOHCTBA M MPAKTUUECKOE NPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, OKa3bIBAIOLINE AMCKPETHOE CTPOCHHE BeliecTBa, (oTtorpaduu
MOJIEKYJI OPTraHUYECKUX COCIUHCHUH.

OnpbiTel 10 U PY3UN KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Monaens onbita llTepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEXMOJICKYJISIPHOTO
B3aNMOJICHCTBUSI.

Monens, WILTIOCTPUPYIONIAs MPUPOTY JAABJICHUS ra3a HA CTEHKH COCya.

OnbIThl, WUIIOCTPUPYIOIIUME YpPAaBHEHUE COCTOSIHUSI UJEaIbHOIO rasa,
M30IPOLIECCHI.

Vuenuuecxuii axcnepumenm, nabopamopHvie pabomol

Onpenenenue mMacchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBJICHUS W TEMITEPaTyphl BO3yXa B HEH.

UccnenoBanne 3aBUCUMOCTH MEXK]Ty TTapaMeTpaMK COCTOSIHUS Pa3peKEHHOTO
rasa

Tema 2. OcHo6bl mepmoOUHAMUKU

TepMmoannamuueckass cucrteMa. BHYTpEeHHsAsST dHEPrusk TEPMOIMHAMUYECKOU
cucTeMbl U crocoObl e€ n3mMeHenus. KonnuecTBo TemnoTel U padota. BHyTpenHss
SHEPrusi  OJHOATOMHOIO  HJACaJIbHOTO  raza. Buael  Temonepenadw:
TETJIONPOBOIHOCTh, KOHBEKIIUS, U3JIydeHHUE. YelbHas TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmIOTH Npu TeIIonepeaye.

[Tonatue 06 ammabatrHoMm mporecce. IlepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue nepBoro 3akoHa TEPMOJAMHAMUKK K u3ompolieccam. ['padudeckas
UHTEpIpeTanys padoThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTUMOCTh MpoOIECCOB B MPHUPO/IE.

TennoBeie MamuHbl. [[pUHIMIBI AEMCTBUS TETUIOBBIX MAILIHH.
[IpeoOpa3zoBanus »HEPruM B TEIUIOBBIX MamvHax. KoadduimeHt mnojae3Horo
neiictBus temmoBoil MamuHbl. [lukn KapHo u ero xoadg@duuMeHT MNOJIE3HOTO
JNEUCTBUS. DKOJIOTHYECKHUE MPOOIEMBI TEMIIOIHEPTETUKH.



Texnuueckne ycTpoicTBA M MPAKTHYECKOE TMPUMEHEHHE: JIBUTaTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPruu Teja MPU COBEPIICHUU PaOOTHI: BBUIET
MpoOKW W3 OYTBUIKK TOJ| JIEWCTBUEM CXATOTO BO3JyXa, HarpeBanwe s¢upa B
JATYHHOU TpYOKe MyTEM TpeHHs (BUICOAEMOHCTPALINS).

M3meHeHne BHYTpEHHEH 2HEprum (TemrepaTypbl) Tejla Mpu Teruionepeaaye.

OneIT 1o anauabaTHOMY PpAaCIIMPEHUI0 BO3AyXa (OMBIT C  BO3/YIIHBIM

OTHHUBOM).

Monenu napoBoi TypOWHBI, IBUTATENs] BHYTPEHHETO CTOPAaHUSI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuti sxcnepumenm, rabopamopmsie pabomsi

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammusie cocmoanus eeuyecmea. Dazoevie nepexoovl
[TapooOpa3oBanue u koHAeHcanus. Mcnapenne u kumneHue. AOCONIOTHAS U

OTHOCHUTEJIbHAS BJIAXXHOCTh BO31yxa. HacelieHHbld map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHUSI OT JaBICHUSI.

Teépnoe Teno. Kpucrammmueckue u amopdubie Teaa. AHU30TPOIHS CBOWCTB
kpuctamioB. JXunakue kpuctamibl. CoBpeMeHHbIE MaTepualyibl. [lnaBieHue u
KpUcTaJTM3anus. Y IeJabHasl TerioTa miasienus. Cyonumanusi.

VYpaBHEHHE TEIIIOBOTO OajaHca.

TexHuueckue yCTpPOMCTBA W TMPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUH TOJYYEHUS] COBPEMEHHBIX MAaTepHajioB, B
TOM YMCJIC HAHOMATEepHUaI0B, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kurnienune npy noHM>KEHHOM JTaBJICHUMU.

Cnoco0bl U3MEPEHUS BIIAYKHOCTH.

HaOmronenne HarpeBaHus U IJIaBJICHUS! KPUCTALIMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTAILIOB.

Yuenuueckuti sxcnepumenm, nabopamoptsvie pabomol
HN3mepeHnne 0OTHOCUTENTbHOM BIAXXHOCTH BO3/1yXa.

Pazgeua 4. DiaekrpoaMHamMuKa
Tema 1. Inekmpocmamuka
OnekTpu3auus Tell. OINEKTpUuecKui 3apsan. JlBa BUla 3IEKTPUUYECKHUX
3apsiioB. [IpoBOAHUMKU, AMAJIEKTPUKU M TOJTYNPOBOJHUKHU. 3aKOH COXpPaHEHHS
AIEKTPUYECKOTO 3apsija.



B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHsblil 351eKTpUYECKUNA 3apsi.
Onexktpuueckoe mnosie. Hampsok€HHOCTh  dnektpuueckoro  nosist.  [IpuHmun
CYNEPIIO3ULIUH AJIEKTPUUECKUX Mosie. JIMHUM HanpsyKEHHOCTH 3JEKTPUUYECKOTO
HOJIAL.

PaGota cui anextpocrarnyeckoro nosis. [lorennuan. Pa3HoCTh MOTEHIIMATIOB.
[IpoBOOHUKN M OUANEKTPUKU B DJIEKTPOCTATHUECKOM Tone. JudjiekTpuueckas
IIPOHUIIAEMOCTb.

OnekTpoémrocTh. KoHnieHcaTop. DIeKTpOEMKOCTh MJIOCKOI0 KOHAEHCATOpA.
DHeprus 3apspKEHHOTO KOHJIEHCATOPa.

TexHuyeckne yCTpOWCTBA M NPAKTHUUECKOE IPUMEHEHHUE: DIIEKTPOCKOT,
AIEKTPOMETpP, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJIEHUE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMUPOBAJIbHBIN amlliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpOMCTBO M MIPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3anmoneiicTBrue HadIEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSKECHHBIX TEIL.

IIpOBOJHUKH B 3JIEKTPOCTATHYECKOM II0JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATUIECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOT0 KOHAEHCATOPa OT IJIOMIAH TUIACTHH,
PACCTOSIHUSI MEXAY HUMHU U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKeHHOT0 KOHJIEHCATOoPA.

Vuenuueckuiul sxcnepumenm, nabopamophvie pabomsi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax
DJIEKTPUUYECKUN TOK. Y CIIOBUS CYLIECTBOBAHUS SIIEKTPUUECKOTO TOKA.

Hctounuku Toka. Cuna Toka. IIocTOSIHHBIN TOK.
Hanpsixenue. 3akon OMa 1714 yyacTka Lenu.
DIJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEIIbHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaIEIbHOE, CMEIIAHHOE COEAUHEHNE TPOBOIHUKOB.
PaGora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenna.  MomtHOCTB
3JIEKTPUYECKOTO TOKA.
DJIEKTPOABIKYIIAS CUJIA U BHYTPEHHEE COMPOTHUBJIEHUE MCTOYHUKA TOKA.
3akon Oma i1 oJHOM (3aMKHYTO#) 35iekTpruueckoi uenu. Koporkoe
3aMBIKaHHE.
DJIEKTPOHHAs MIPOBOJIUMOCTD TBEPABIX METAaJIOB. 3aBHUCHUMOCTD
CONPOTUBJICHUSI METAJIJIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.
DNEKTPUUECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.



ITonynpoBOIHUKHY. CoOcTBeHHas 51 IIPUMECHAs IIPOBOJAUMOCTD
oJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DOneKkTpuyeckuid TOK B  pacTBOpax M  paciulaBax  3JIEKTPOJIMUTOB.
DNeKTpoIUTHYECKAs AUCCOUUALU. DIEKTPOIIH3.

DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOSTENbHBI W HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Ina3zma.

TexHuyeckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: aMIEpMETD,
BOJIBTMETpP, PEOCTAaT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelbHble MPHOOPHI,
ANEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN U0,
TEPMUCTOPBI U (POTOPEIUCTOPHI, MOTYTPOBOJHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUilbl TOKA Y HAIIPSKEHUS.

3aBUCUMOCTb CONPOTUBJIEHUS LWIMHIPUIECKUX IPOBOJHUKOB OT JIJIUHBI,
IUIOLAIU ITONIEPEYHOIO CEUYEHUs U MaTepuaa.

CMmenranHoe COeITMHEHNE POBOJHUKOB.

[IpsmMoe wu3MepeHue OHNEKTPOABMKYIIEH cuibl. KoOpoTkoe 3ambIKaHue
raJIbBAHUYECKOT' O YJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHUS.

3aBUCHUMOCTh COIIPOTHUBIIEHUS METAJIJIOB OT TEMIIEPATYPBL.

ITpoBOAMMOCTH DIIEKTPOJIUTOB.

HckpoBoii pa3psil U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yyenuueckuti sxcnepumenm, nabopamopusie pabomel VIzyuenue

CMEILIAHHOT'O COEIMHEHUS PE3UCTOPOB.

N3mepeHne pneKTpOABMKYIIEH CHIIBI MCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBIICHUS.

HabGmionenue snextposnusa.

MexnpeaMeTHbie CBA3H

Nzyuenne kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCymIeCTBIsIETCS C
YYETOM COIEPKATENBHBIX MEKIIPEIMETHBIX CBA3EH C KypcamMH MaTEMaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvle nousimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOI'O
MO3HAHMS: SBJIEHUE, HAY4YHBIA (pakT, TUmoTre3a, (puuueckas BETUYMHA, 3aKOH,
Teopus, HaOIIOAeHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuka: pellleHWE CHUCTEMbl ypaBHEHWH, JHHEWHass (QyHKLMS,
napabosa, runepOosna, ux rpa@UKd U CBOMCTBA, TPUTOHOMETPUYECKUE (YHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO,
BEKTOPBI U UX ITPOEKLIMH HA OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.



buonoeus: mexanndeckoe IBIKEHHE B KMBOM mpupoje, nuddysus, ocMmoc,
TEII000MEH JKMBBIX OPraHW3MOB (BHJIBI TEIUIONEPEIAadyH, TCILUIOBOC PAaBHOBECHE),
IICKTPUICCKUEC SIBJICHUS B )KUBOW MPHUPO/IC.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB Y MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MAacca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEI, JKUIAKOCTEU M
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, AJIECKTPOJIUTHYECKAS JUCCOLMALINS,
rajJibBaHuKa.

T'eoepaghus: BTaXXHOCTH BO3TyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHWE JBMKECHUW C HMCIOJIB30BAHUEM MEXaHU3MOB,
YY4ET TPEHUs B TEXHUKE, MOAIIMIIHUKK, HCIOJb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W JAPYrue), JIBUTaTellb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, ObBITOBON XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTUH
MOJIyYeHUsI COBPEMEHHBIX MAaTEpUajOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, JJICKTPOCTAaTHYECKAsl 3alllUTa, 3a3€MJICHHE JJICKTPOIPHOOPOB,
KCEPOKC, CTPpYWHBIN MIPUHTEDP, BJIEKTPOHATPEBATEIbHBIE puOOPHI,
3JIEKTPOOCBETUTEIIbHBIC PUOOPHI, TAThBAHHKA.

11 KITACC

Paznen 4. diaekTpoauHaMHUKAa

Tema 3. Macnummnoe noe. I1eKmpoMacHUMHAA UHOYKUUA
IloctossHHble  MarHuThl. B3aumMojaelWcTBHE  ITOCTOSIHHBIX ~ MarHMTOB.

MarnutHoe mnone. Bekrtop marHuTHOM wuWHAYKOuMH. [IpuHnun cynepnozunuun
MAarHuTHbBIX MoJjied. JIMHMM MarHuTHOW WMHAYyKUUU. KapThHa JTWHHUI MarHUTHOU
WHIYKIMU MOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOE T1OJIe NOpPOBOJAHMKA C TOKOM. KapTtmHa nuHWN WHIYyKIUU
MAarHUTHOIO TMOJs JUIMHHOTO IPSMOTO NPOBOAHMKA M 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoieiicTBre MpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HaIlpaBJICHHE.

Cuna Jlopenua, €€ MOIyJib U HanpaBJeHUE. [[BH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJIHOM MarHuTHOM mojie. Pabora cuiel Jlopenna.

SIBeHne  ANEKTPOMAarHUTHOW MHAYKUMHU. [IOTOK BEkTOpa MarHUTHOM
UHIYKIUU. OJEKTPOABWKYINAsT CHJIa MHAYKIMUA. 3aKOH SJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe »snekTpuueckoe mnosie. ODJIEKTPOABMXKYIIAS CUlIa HWHIYKIUUA B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJTHOPOJHOM MarHUuTHOM IOJIE.

[IpaBuno Jlenua.



NHOyKTUBHOCTE.  SIBI€HME CaMOMHIYKUMHU. OJEKTPOIABIKYINAs — Ccuia
CaMOMHIyKIIVH.

DHeprusi MarHUTHOTO MOJISl KATYLIKHU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIC
MAarHdTHI, DJIEKTPOMAarHUThl, JJIEKTPOABUTATENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacTHL], UHIYKIIMOHHAs 1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOI'O ITy4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MAarHUTHOTO TOJISL.

B3anmonencTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amrnepa.

JlerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiEeHME 3IIEKTPOMAarHUTHONW WHTyKLIHH.

IIpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJABWKYIIEH CUIIbI MHAYKIHUH OT CKOPOCTH U3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul VIzyuenue

MarHUTHOTO IO KaTYIIKU C TOKOM.

HccnenoBanve JEUCTBHA IOCTOSHHOIO MAarHuTa Ha paMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHONW WHTyKLWH.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUNHbLE KOJ1€DAHUA

Konebarenbnas  cucrema.  CBoOOJHbIE  MEXaHUYECKHME  KoJeOaHUS.
["apmonmyeckue konebanus. [lepuon, wacrora, ammiutyaa u (asa KojaeOaHHIA.
[IpyxuHHBIN MasATHUK. MaremMaTUYeCKU MasiTHUK. YpPaBHEHUE TapMOHUYECKUX
koJjiebanuii. [IpeBpailieHre HEPrun Npu rapMOHUYECKUX KOJICOAHUSIX.

KonebarenpHbiii koHTYp. CBOOOJHBIC SJEKTPOMArHUTHBIC KOJICOAHUS B
UJCATHPHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHUA MEXIy MEXaHUYECKUMU W
ANIEKTPOMArHUTHBIMU KosieOanusamu. Dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPI'uM B UJ€aTbHOM KOJIe0aTeTbHOM KOHTYPE.

[IpencraBnenne o 3aTyxarmmmx KoyieOaHUAX. BrIHYyXIeHHBIE MEXaHUUECKHE
koJiebanus. Pezonanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.



[Tepemennpii TOk. CHUHYyCOMIANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUINTYIHOE UM JCHUCTBYIOIIEE 3HAYEHUE CUJIbI TOKa H
HANPSKEHHUS.

Tpancdopmarop. [IponsBoacTBo, mepenaya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruU. DKOJIOTMYECKHE PUCKH IPHU IMPOU3BOJCTBE AIEKTpo3HEprun. KynbTypa
WCMOJIB30BAHUS 3JIEKTPOIHEPIUU B TOBCETHEBHOM KU3HU.

TexHnuecKne yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHUE: 3JIEKTPUYECKUHI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUM JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoOJI€OATENbHON CHUCTEMBI (TIPY>KUHHBIM WK
MaTeMaTUYeCKU MasTHUK).

Hab6mronenue 3aTyxarmmx KojaeOaHmii.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUI.

Habmronenue pezonanca.

CBO0OO/IHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuunorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAIPSDKEHUST OT BPEMEHHM ) JITIs1
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mociaegoBaTEIbHOM COEAMHEHUU PE3UCTOpa, KaTyILIKH
MHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mogjenb TMHUM 3JEKTpOoIepeIayn.

Yuenuueckuti sxcnepumenm, nrabopamopmvie pabomsi

HccnenoBanre 3aBUCUMOCTH TIEPUOIA MAJIBIX KOJIEOAHUM Ipy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanrie nepeMEeHHOI0 TOKa B LIETIH U3 MOCIEA0BATENbHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 6OTIHbL

MexaHnudeckue BOJIHBI, YCJIOBHUSI pacnpocTpanenus. [lepuoa. CkopocTb
pacrpoCTpaHEHUs U JITMHA BOJHEL. [loniepednbie U MpoA0JIbHbIE BOJHBI.
WNurepdepenius u iuppaxius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DONEKTPOMArHUTHBIE BOJIHBI. Y CIIOBHUSl U3Ty4YEHUS! AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpPaXCHHE, MPEIOMIICHUE, TOISpU3anus, TudpaKiius,
untepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >1eKTPOMarHUTHBIX BOJH. [IpuMeHeHHE 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paIUOCBSI3U U TENEBUICHUS. Pagnonokanus.

DJIEKTPOMATrHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEeIbl.



TexHuuecknue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPAHEHUE MONEPEUHBIX U MPOJI0IBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

HabGmronenue orpakeHus: ¥ MPeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepennn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTY 10N 1
4acTOTOM KOJieOaHUI.

HccnenoBanue CBOMCTB DJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
peIoMIICHHE, TTOosIpu3aIus, AU paxiys, HHTephepeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonuHeniHOE pacnpoCTpaHEHUE CBETa B
ogHOpOAHOU cpexe. JIyd cBera. ToueUHbIM UCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHus cBera. IlocTpoeHune n3obpakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenommnenue cBera. 3aKOHbBI MIPEIOMIICHUS CBETa. AOCOMIOTHBIN MTOKa3aTelNb
npenomiieHus. [loiHoe BHyTpeHHee oTpaxeHue. [IpeienbHblii yroi nNoJIHOro
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcust ceeta. CioxHbIi coctaB Oenoro ceta. LIBerT.

Cobuparomiue 151 pacCeuBAIOIINE  JIMH3BL. Tonkas JIMH3A.
DOKyCHOE paCCTOSIHUE U ONITUYECKAs CUJIa TOHKOM JMH3bI. [locTpoeHue
M300paKEHU B COOMPAIONINX U PACCEHBAIOIINX JIMH3aX. DOopMysia TOHKOW JTUH3HI.
VBenuueHue, 1aBaeMoe JTMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

Bonnosas ontuka. Unrepdepentus ceeta. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HaOMIOAEHUS MAKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. Judpakinronnas peméTka. Y cioBre HaOI0eHUs
[JIaBHBIX ~ MAaKCHMYMOB Npyd TMAJACHUA  MOHOXPOMATHYECKOTO  CBETa
Ha TUPPAKITUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuueckue yCTpouCTBa U MPAKTUYECKOE TPUMEHEHUE: OUKH, JTyTa,
(oToamnmapaT, NPOEKIIMOHHBII anmnapar, MUKpOCKOII, TEJIECKOI, BOJJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TOJSIPOUI.



Jlemoncmpayuu

[IpssmonuHeHOE pacpOCTPaHEHUE, OTPAKEHUE U MTPETIOMIICHUE CBETA.
Ontuueckue mpudopHI.

[TomHOE BHYyTpEHHEE OTpakeHne. Moienb CBETOBOAA.

UccnenoBanrie CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpOCKOIIa, TeJIeCKomna.

Hab6mronenne natepdepeHimm cBera.

Habmonenue nudpakuuu ceeta. Habnronenue

JVCTIEPCUU CBETA.

[TonydeHnue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Toyyenue cekTpa ¢ MOMOIIbIO JUGPAKIIUOHHON PEIIETKY.

HaOnronenue nonsipuzanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi

N3mepeHune nokazaresns nperoMJIeHUs CTeKIIa.

UccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Habmronenne nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panunel OpUMEHMMOCTH — KJaccuyeckol — mexaHuku.  [locTynater
CIEUAIBHOM TEOPUHM OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTh MOJTYJISI CKOPOCTH CBETa
B BaKyyMe, IPUHIIUI OTHOCUTENBHOCTH DUHIIITEHHA.

OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMEAJICHUEe BPEMEHU U COKpALIECHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIbI.

CBs13b MacChl C PHEPTUEH U UMITYJILCOM PEIISTUBUCTCKON YaCTHUIBI. DHEPTHs
MOKOSI.

Pazngen 7. KBantoBas ¢puszuka

Tema 1. dnemenmuvl K6aHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBA3u S3HEPTUU POTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

Otkpeitre u uccnegoanue poroddpdexra. Onbitel A. I'. CTomeroBa. 3aKOHBI
dotorddexra. YpaBuenne OitHmreriHa s dotodddexra. «KpacHas rpanuiiay
dboTorddekra.

Hasnenue ceera. OnbiThl I1. H. JIeGenena.

XUMHUYECKOE JICVCTBHUE CBETA.



TexHuueckue ycTpoiicTBa M MPAKTHYECKOE NPUMEHEHHE: (POTOIIEMEHT,
(doTogaTuMK, coHEYHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®oT0o3¢h(DHEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TIACTHHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poroddekTa.

Cseroamon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccessHHIO 0 -4acTHIL.
[lmanerapnas moxens aroma. lloctynatel bopa. M3nydenue W MOTJIOLMICHHUE
(GOTOHOB TpHU TEpexoje aroMa C OAHOTO YPOBHS JHEPruM Ha Jpyroi. Bumel
cnekTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPO/IA.

BousiHoBeIe cBoiicTBa yactuil. Bosinbl e bpoiiis. KopryckyiasipHO-BOITHOBOM
Iy AJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHudyeckne yCTpOWCTBA M TPAKTUYECKOE NPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

Habmronenne nuHeRvaTbix CIEKTPOB U3IYUYEHUSI.

Jlazep.

Vuenuuecxuii axcnepumenm, nabopamopHvie pabomol

Habmronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, TOKa3bIBAIOIINE CJIOKHOCTh CTpoeHMs snapa. OTKpeITHE
panuoakTuBHOCTH.  OmbiTel  Pesepopma  mo  ompeneneHuro  cocTaBa
paaroakTUBHOTO u3NyuyeHus. CBoicTBa anbda-, 0era-, raMMa-u3IyyeHusl.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. HykimonHas mozens sigpa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucino siapa. M30Tomnsl.

Anwda-pacna. DIIEKTPOHHBIN u MO3UTPOHHBIN Oera-pacna.
["'amman3znyyenue. 3aKOH paJiMOaKTUBHOTO pacnaa.

DHeprusi CBs3M HYKJIOHOB B siipe. SnepHblie cuibl. JledekT maccel sapa.

Anepusbie peakuuu. [lenenue u CUHTE3 A1Ep.

Anepusliii peaktop. TepmosiaepHbiii cuuTe3. [IpobdaeMbl U MEePCIEKTUBEI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKUE ACTIEKTHI IIEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.



MeTozpl HaOIIOAEHUS U PETUCTPALIUU JIEMEHTAPHBIX YaCTHIL.

dyHaMeHTaIbHble B3aUMOJAEHCTBUA. EMUHCTBO (pnu3nueckoil KapTUHBI MUpA.

TexHuyeckne yCTpoOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TO3UMETP, KaMmepa
BunbcoHa, siaepHblil peakTop, aTOMHasi boMoa.

Jlemoncmpayuu

CuéTuyrK MOHU3HUPYIOLIUX YACTHULL.

Yuenuueckuii sxecnepumenm, nabopamopnwvie pabomel ViccnenoBanue

TPEKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Paszgeua 8. DiieMeHTBI aCTPOHOMMH M ACTPOPUZHKHU

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaHOE M1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3gHoro Heba. CosBesnusi, sIpKUe 3BE3NBI, IUIAHETHI, WX BHJIAMOC
JBUKECHHE.

ConneuHas cucrtema.

Comune. ConmnHeunast akTUBHOCTh. McTounuk sHeprum CoiiHIA U 3BE3.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. J(MarpaMma «CHEKTpajdbHbIA Kiacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM MOCIEI0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]] TJIABHOWM IMOCJIEAOBATEIBLHOCTU. BHyTpeHHEe cTpoeHHue
3BE371. COBpeMEHHbIE MPEJICTABICHUS O MPOUCXOXKACHUHM U 3BoJtonru CoiHIA U
3BE3]1. DTambl )KU3HU 3BE3I.

Muneunsiii I[lyte — Hama [Manaktuka. [lonmoxenune w nBuxenune CoJiHIIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBaszapbsl. YUEpHBIE AbIPBI B sIpax
raJaKTHK.

Bcenennas. Pacimmipenne Beenennoit. 3akon Xa66ia. Pazberanue rajnakTuk.
Teopus bonbsmoro B3peiBa. PemukTOBOE M3ITyYeHHE.

MacurabHas cTpykTypa Beenennoil. MertaraiakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUMU.

Vuenuueckue nabniooenus

HabGmronenus: HeBOOPYKEHHBIM TJIa30M C HCIMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN IS OTIPEICIICHNSI TIOJIOKEHHsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3us1 CEeBEpHOIO MOMyIIapysi U IPKHUE 3BE3/IbI.

Hab6mronenus B Teneckon Jlynsl, miuanet, Miueunoro [lyru.

Oo0o01maonee NoBTOpeHne

Ponb ¢u3ukn u acTpOHOMHMM B OSKOHOMHUYECKOM, TEXHOJOTUYECKOH,
COIMAJILHON M 3TUYECKON cdepax NesATETHbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHH B COBPEMEHHOW HAyYHOUH KapTUHE MUPA, POJIb PU3NUECKON TEOpUHU
B (QOpMHUPOBAaHUU TMPEJACTABICHUN O (PUIMYECKON KapTHHE MHpa, MECTO
puznueckon



KapTUHBI MHpa B OOImEM pSAy COBPEMEHHBIX  €CTECTBEHHO-HAyYHBIX
MPEJICTABICHUI O IPUPOJE.

MexnpeaMeTHbie CBA3U

N3yuenue xypca ¢pusuku 6a3oBoro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COJEPKATEIBHBIX MEXIIPEIMETHBIX CBA3CH C KypcaMH MAaTEMAaTHUKH,
OMONOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvle nousmusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYyYHOT'O
MO3HAHUA: SIBJICHWE, HAY4YHBIM (DaKT, TUMoTe3a, (hU3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HaOII0ICHNE, SKCIIEPUMEHT, MOJICINPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHUE CHUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKHUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXIECTBO, BEKTOPbl M UX MPOCKIUU HA OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIMM, NPU3HAKK TMOJ00US TPEYTrOIbHUKOB,
OTIpeJIeIICHNE TUIONIAIN TFIOCKUX (GUTYp ¥ 00BhEMA Tell.

buonoeus: snexTpuyeckue SBICHHUS B KUBOM NpHUPOAE, KoseOaTeabHbIE
JIBHW>KEHUSI B )KUBOW IIPUPOJE, ONTUYECKHUE SABJICHUS B KUBOW MPUPOAE, ICUCTBUE
paauauy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKask CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CIIEKTPAIbHBIN
ananus. I eoepagus: MarHuTHbIE noyiroca  3emilH, 3QJIEKU
MarHuTHBIX Y1,
doTochEMKA 3eMHON MTOBEPXHOCTH, MPEACKA3ZAHUE 3EMIIETPSICEHUIA.

Texnonoeua: NWUHUW DIIEKTPONEpPENAad, TEHEPATOP MEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHAYKIIMOHHAS TI€Yb, pajap, PaadONPUEMHHUK, TEICBU30D,
anteHHa, tenedoH, CBY-neub, MpOEKUMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiIHEYHas Oarapes.



IIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpeamera «dusuka» Ha YpOBHE CpEIHETO OOIIETo
obOpazoBanus (0a30BBIM YPOBEHb) JIOHKHO OOECIEUUTH JTOCTHIKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHMS yueOHOTo npeaMera «Dusukay TOIKHBI
OTpaxxaTh TOTOBHOCTh H CIIOCOOHOCTh OOYYalOIMIMXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH IMO3WIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TIO3UTHUBHBIX  BHYTPEHHUX  YOEXKJCHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCUHCKOTO OOIIECTBa, PaCUIMpPEHUE KU3HEHHOTO
ONbITAa W ONbITA ACATEIBHOCTH B MPOIIECCE peau3allii OCHOBHBIX HAMpPaBICHUI
BOCIIUTATEJIbHOMN JIESITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH TPAKTAHCKOMN TO3UITUU 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUICKOrO OOIIECTBA; NPHUHATHE TPATUIIMOHHBIX
0OIl[EUETIOBEYECKUX  T'yMAHUCTHUUYECKUX UM JIEMOKPATHYECKUX  ILIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0lllecTBa, y4acTBOBaTh B CAMOYINPABJICHUU B 0Opa30BaTEIIbHOW OpraHu3alluy;

YMEHHUE B3aUMOJEHCTBOBATH C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
uX (YHKIMSIMH W Ha3HAYEHUEM; TOTOBHOCTh K T'YMAHUTApHOM W BOJOHTEPCKOU
NESATENbHOCTH; 2) NATPUOTHYECKOI0 BOCHHMTAHMA: CHOPMHPOBAHHOCTH
POCCUHCKON TPAXKIAHCKOW MICHTUYHOCTH, MATPUOTU3MA; [IEHHOCTHOE OTHOIICHUE
K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU; 3) JYXOBHO-HPABCTBEHHOI'0
BOCNIUTAHUA: CHOPMUPOBAHHOCTh HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO
MOBEJICHUS; CIIOCOOHOCTh OIICGHWBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC
pELICHUs, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM
YUCIIE€ B JICATEIBHOCTH YYE€HOrO; OCO3HAaHWE JIMYHOTO BKJIaAa B ITOCTPOCHHUE
ycToiuuBoro Oynaymero; 4) 3CTeTHYeCKOr0 BOCHMTAHUSA: JCTETUYECKOE
OTHOUIEHHUE K MUPY, BKIIFOYasl 3CTETUKY HAYyYHOTO TBOPUYECTBA,
npucymero pusnueckon Hayke;

S) TpyaoBoro BOCHUTAHUSI: UWHTEpPEC K  pa3Iu4HbIM  cdepam
npodeccuOHaIbHON JEeSATENbHOCTH, B TOM YHCJE CBA3aHHBIM C (U3MKOUH W
TEXHUKOH, YMEHUE COBEpIIaTh OCO3HAHHBIN BBIOOP Oymyliei mpodeccuu u



pealin30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE IIJIaHbl; TOTOBHOCTh U CIIOCOOHOCTH K
00pa3oBaHUIO U CaMOOOPa30BaAHUIO B 00JIaCTH
(U3MKKM Ha MPOTSHKEHUU BCEH KU3HU; 6)
IKOJIOTHYECKOT0 BOCIIUTAHMSA
c(OpPMHUPOBAHHOCTD FKOJIOTUYECKOI KYJIbTYPhl, OCO3HAHUE
r1100aJbHOrO XapakTepa SKOJIOTMYECKUX MPOOJIeM; MIIaHUPOBAHUE U
OCYIIECTBIICHUE JICUCTBUN B
OKpPY’KaroIllel Cpe/ie Ha OCHOBE
3HaHUS 1EJIEM YCTOWYMBOTO Pa3BUTHUSL YEJIOBEYECTBA;  PACIIMPEHHUE OIMbITA
JESATENbHOCTH 3KOJOTMYECKON HAIIPABICHHOCTH Ha
OCHOBE MMEIOIIHNXCA 3HaHUM 1o pusuke; 7)
HEHHOCTH HAYYHOI0 O3HAHMS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  (PU3WYECKOM HAyKH; OCO3HAHHWE LIEHHOCTH HAy4YHOH
NESATENbHOCTH, TOTOBHOCTh B IIpOLECCEe U3YYEHUs (UBHKKM OCYLIECTBISATh
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBare/ibHbIE YHUBEPCcAJbHbIE yUeOHbIe qeiicTBus ba3oBbie
Joruyeckue AeicTBUA:
caMOCTOsITeIbHO  (OpMYJIMPOBAaTh W aKTyaJu3upoBaTh  MOpoOiemy,
paccmarpuBaTh €€ BCECTOPOHHE; OMNPENCHATh UEIU JICITEIbHOCTH, 3a/1aBaTh
napaMeTpbl U KpUTEPUU UX
JOCTHKEHUS;, BBISIBIATH 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PacCMaTPUBAEMBbIX
duznuecknx SBIEHUAX; pa3pabaThiBaTh IUIAH PEIHICHUS MPOOJIEMbl C Y4ETOM
AHAJIN3a UMEIOIIUXCS
MATEPUATBHBIX M HEMAaTepUAIBHBIX PECYpPCOB; BHOCHUTh KOPPEKTHBBHI B
NEATENBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OILICHMBATh PUCKU TMOCJIEACTBUN NEATEIbHOCTH;  KOOPAUHUPOBATH U
BBITIOJTHATH Pa00Ty B YCIIOBUSX PEATBHOTO,
BUPTYaJbHOIO M  KOMOWHHMPOBAHHOTO  B3aWMOJICUCTBUS;, pPa3BUBATH
KpEaTHBHOE MBIIIICHUE TIPU PEIIEHUHN KU3HECHHBIX MPOOIIEM.

ba3oBrble ncciaenoBare/bckue AeiCTBUA:
BJIa/ICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUSIMHI U METOIaMU
(pu3HYECKON HAYKU;
BJIaJIETh HABBIKAMH Y4€OHO-HCCIIEIOBATENLCKON U MPOSKTHOU JESITETLHOCTH B
005acT (PU3HKH, CIIOCOOHOCThIO U TOTOBHOCTBIO K CaAMOCTOSITEIBHOMY IOUCKY



METOJIOB pelieHus: 3a7a4 (U3HUYECKOT0 COJCpKaHUsS, NMPUMEHECHUIO Pa3TUYHBIX
METOJIOB TO3HAHUSA, BIAJACTh BHJIAMHU JACSITEIBHOCTH MO TOJTYYCHHIO HOBOTO
3HAHMS, €r0 WHTEPIpEeTaliy, MpeoOpa3oBaHUI0 M TPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYyalMsaX, B TOM YHCJIE MPU CO3JAaHMM y4EOHBIX MPOCKTOB B 00JIACTH
(GU3HUKY; BBISIBIATH NMPUIMHHO-CICACTBEHHBIC CBS3M W aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJUTh apryMEHThI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP)KICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUM PEUICHUS; aHATU3UPOBATh
MOJIYYCHHBIC B XOJIC€ PEIICHHS 3aJa4ydl pPe3yJbTaThl, KPUTHUECKH OIICHUBATh HX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH W3MEHEHHE B HOBBIX YCJIOBUSX; CTaBUTh U
dbopmyupoBaTh COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIIbHOM

JESTENBHOCTA, B TOM 4YHCJE€ NpPHU H3yYCHUHM (PU3UKH; JaBaTh OIEHKY HOBBIM

CUTYaIMsIM, OLICHUBATh MIPUOOPETEHHBIN OIBIT; YMETh IEPEHOCUTH 3HAHUS 10

(u3HKe B MPAKTUYECKYIO 00JIaCTh
KU3HEJIEATSILHOCTH; YMETh HHTCTPHPOBATh 3HAHKS M3 PA3HBIX MPEAMETHBIX

o0JacTeil; BRIIBUTATh HOBBIE UJICH, TIPEAJIaraTh OPUTHHAIBHBIC TTOIXO/IbI

Y PEIICHUS, CTAaBUTh MPOOJIEMBI U 33]]a41, JOITYCKAIOIITHE

aTbTEPHATUBHBIC PEIIICHMUS.

Pabora ¢ undpopmaunmeii:

BIIAJICTh HABBIKAMH TOJy4YeHUsS WHPOpMauu (PU3NYECKOTO COACPKAHUS W3
MUCTOYHUKOB pAa3HbIX THIIOB, CAaMOCTOSATEIHLHO OCYIIECTBISTh TOUCK, aHAJN3,
CHUCTEMATHU3AIMI0 W WHTEPHpPETAHi0 WHGOPMAIMKM PA3IUYHBIX BUAOB U (HOPM
MPEJICTaBICHUS; OLIEHUBATh IOCTOBEPHOCTh MH(OPMALINU; HCTIONb30BATh CPECTBA
WH(GOPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX W OPTraHW3allMOHHBIX 3a/lad C COOJIFOJICHHEM TpeOoBaHUI
APrOHOMHKH, TEXHUKH O€30MaCHOCTU, TUTUEHBI, PECYPCOCOEPEKEHHU S, TPABOBBIX U
ATUYECKUX HOPM, HOpM HH(OpMAIMOHHOW OE€30MaCHOCTH; CO37aBaTh TEKCThI
¢usznueckoro conepkaHus B pa3NIUYHBIX (popMarax ¢ ydE€TOM Ha3HAYCHHUS
uHbOpMaIlM M LEJEBOM  ayauTopuu, BbIOMpas ONTHUMaIbHYIO (Qopmy
MPEJICTAaBICHNUS U BU3YyaTH3aI[1H.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

OCYIIECTBIATH OOIICHNUE HA YPOKaX (PU3UKH M BO BHEYPOUHO JIEATEIBHOCTH;
pacno3HaBaTh NPEANOCBUIKM  KOH(MIUKTHBIX CHUTyallMii M  cMsryartb

KOH(MJIUKTBI; pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pEHUS C
UCII0JIb30BAaHUEM

A3BIKOBBIX CPEICTB; IIOHMMATh U UCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON U
VHIUBUIYaJIbHON

paboThI; BEIOMPATH TEMATUKY U METObl COBMECTHBIX JEMCTBUM € yUETOM 0OLINX



UHTEPECOB M BO3MOYKHOCTEH KaXKIOIO 4YJI€HAa KOJUIEKTHBA; IPUHUMATh LEIU

COBMECTHOW JEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JACHCTBUS IO €€

JNOCTHKEHHUIO: COCTABJIAThH IUIAH IEUCTBUM, PACIPENENATh POJIA C YYETOM MHEHUHI

YYaCTHUKOB, OOCYX/JaTh pe3yJIbTaTbl COBMECTHON pabOThl; OLEHMWBATH KayeCTBO

CBOEr0 BKJIaJa M KAXKJIOI0 YYaCTHUKA KOMaH/bl B

o0mMi pe3yibTaT no pa3pabOTaHHBIM KPUTEPHSIM; peAJiaraTb HOBBIE MTPOEKTHI,
OLICHUBATh UAECH C NO3ULIMY HOBU3HBI,

OPUTMHAJIBHOCTH, MPAKTUYECKONM 3HAYMMOCTH; OCYILECTBIISITh  TTO3UTUBHOE
CTPATErM4ECKOE MTOBEICHUE B PA3JIUYHBIX

CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe YueOHbIe neiicTBUsE CaMoopraHu3amusi:

CaMOCTOSITEJIbHO OCYIIECTBJISITh MO3HABATENIBHYIO ACATEILHOCTh B 00JIACTH
GU3MKM W aCTPOHOMHHM, BBISBISTH MPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH
COOCTBEHHbBIE 3aJla4l; CAMOCTOATENBLHO COCTaBIIATH IUIAH PEIICHUS PACUETHBIX U
KaueCTBEHHBIX 3aJlay, IUJIaH BBIMOJHEHUS] MPAKTHUUYECKON paboThl ¢ y4ETOM
UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOXXHOCTEH W TPEIIMOYTCHH; JaBaTh
OIICHKY HOBBIM CHUTYaIlMsIM; PACIIUPATH PaMKUA y4eOHOTO TpeIMeTa Ha OCHOBE
JUYHBIX TPEANOYTEHUM; IeJaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATh €ro, OpaTh
Ha ceost
OTBETCTBEHHOCTb 32 PEIICHUE; OIEHUBATH MPUOOPETEHHBIN OIBIT; CHOCOOCTBOBATH

(GbOpMUPOBAHUIO U TIPOSIBICHUIO PYAUIIMU B 00JIaCTH
(bH3HUKH, TTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIIbHBIA M KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPO.1b, IMOIIUOHAIbHBIH HHTEJJIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTbh KOPPEKTUBHI B
NEATEIBbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJIeTh  HaBbIKAMHU  [IO3HABATENIbHOM  pedJeKcud KAk  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM W MBICIUTEIBHBIX MPOIECCOB, HX PE3yJIbTaTOB M
OCHOBaHMUI;

UCIIOJIb30BaTh MpUEMBI pediieKCUU Il OLEHKH CUTyalluu, BBIOOpa
BEPHOI'O PEUICHHUS; YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IIPUHUMATh PEIICHUS
0 UX
CHIIKEHUIO; MPUHUMATh MOTUBBI U apTyYMEHTHI IPYTUX MPU aHAJIM3€ PE3yIbTaTOB
NEeSTENbHOCTH; MPUHUMATh Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIIM3€E PE3yIbTaTOB
NEeSATEeNbHOCTH; MPU3HABATH CBOE MPaBO U MPaBo APYrux Ha

OIIIUOKH.

B npouecce n1o0cTUKEHNS TUMYHOCTHBIX PE3YIBTATOB OCBOEHHUS IPOTrPaMMBbI
o pu3nKe TUTSt YPOBHS CpeaHero oOIero oOpa3zoBaHUs

y 00y4aromuxcs



COBEPIIICHCTBYETCS SMOIMOHAILHBIH WHTEIICKT, MIPEIO0JIararoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHMS, BKJIIOYAIOIIETr0 CIIOCOOHOCTh IIOHMMATh CBOE SMOIMOHAIILEHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHA COOCTBEHHOW 3MOIMOHAIBHOU C(hephl,
OBITh YBEPECHHBIM B ce0€; CaMOPETYJIMPOBAaHMS, BKIIFOYAIOIIETO CaMOKOHTPOJIb,
YyMEHUE TIPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTH
aJanTAPOBATHCS K DMOIMOHAIBHBIM H3MCHCHHUSM W IPOSBJISATH TMOKOCTb, OBITH
OTKPBITBIM HOBOMY;, BHYTPCHHCH MOTHBAllUM, BKJIIOYAIOIICH CTpEMJICHHE K
JTOCTIKEHUIO T U yCTeXy, ONTHMHU3M, HHUIIMATHBHOCTh, YMECHHE JICHCTBOBATH
HCXOJIs U3 CBOMX BO3MOIKHOCTEH; SMITAaTHH, BKIIFOYAIOIICH CIIOCOOHOCTH ITOHUMATh
OMOIIMOHAILHOE COCTOSTHUE JIPYTUX, YYHTBIBATH €ro TPH OCYIIECTBICHUHU
0O0I1IeHHs], CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO; COIMATLHBIX HABBIKOB,
BKJTFOYAOIIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI
C APYTUMHU JIFOJIbMH, 3a00TUTHCS, MPOSBIISITH HHTEPEC U pa3peniaTb KOHMIUKTHIL.

NPEAMETHBIE PE3YJIbBTATBI

K xonmy oOyuenuss B 10 kJjacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpaxaTh C(POPMUPOBAHHOCTh y 00yUarOIIUXCS YMEHUI:

JEMOHCTPUPOBAaTh Ha MpPUMEpax pojib U MeCTO (U3UMKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B TIPAKTUYECKOW JCATEIBHOCTU JIIOACH; YYMUTBIBATH TI'PaHULIBI
NPUMEHEHUS HM3yYeHHBIX  (U3MUEeCKMX MOJeNed: MaTepualibHas  TOYKa,
UMHEepLHajgbHas cucTtemMa oOTcuéTa, aOCONIOTHO TBEPAOE TEJIO0, WICAIbHBIN Tas,
MOJENN CTPOCHMS Ta30B, KUIAKOCTEW W TBEPABIX TEJN, TOYEYHBIN IIEKTPUUYECKUI
3apsA] OpU pelieHur GU3NYEeCcKuX 3a1a4;

pacrno3HaBaTh (pU3NYECKUE SIBIEHMS (IPOLIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYISIPHO-KMHETHYECKON TEOPUU CTPOCHHMS BELIECTBA U
JIEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE IIPSAMOJIMHENHOE IBUKECHUE,
cBOOO/IHOE MaJ€HUE TeJ, ABM)KEHHUE IO OKPYKHOCTH, MHEPILMs, B3aUMOJCICTBHE
ten, qud¢ys3us, OpOyYHOBCKOE NBHKEHUE, CTPOCHUE KHUAKOCTEH M TBEPIBIX Tel,
u3MeHeHue o0bEMa Tesl MpU HarpeBaHUM (OXJIAXIACHHH), TEIJIOBOE PaBHOBECHE,
WCIIAPEHHE, KOHJCHCAlMs, IUIABJICHHUE, KPUCTAILIM3AlUs, KHUIIEHWE, BJIAXXHOCTh
BO3/1yXa, MOBBIIICHUE JABJIECHUS ra3a MpPU €r0 HAarpeBaHWM B 3aKPBITOM COCYIE,
CBSA3b MEXIYy IapaMEeTpaMHu COCTOSHMS ra3a B M30IPOLIECCaX, ICKTpU3ALU Tel,
B3aUMOJICMCTBUE 3apsiOB; OIKUCHIBATH MEXAHMYECKOE JIBUDKEHUE, HCIOJIb3Ys
(¢u3nyeckue BEIMYMHBL: KOOPJAWHATA, IyTh, IEpPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWIa, WUMIYJbC Tela, KWUHETUYECKAass OHHEPIus, IIOTCHUHAIbHAS
DHEPIHUs,



MexaHu4deckass padoTa, MeXaHW4YecKas MOIIHOCTb;, IMPU ONHUCAHUM TPABUIHHO
TPaKTOBaTh (PU3WYECKUIA CMBICT HCIIOJIB3YEMbIX BEIWYMH, MUX OOO3HAYCHUS U
SAVHUIIBI, HAXOAUTH (POPMYIIBI, CBSI3BIBAIONINE MAHHYIO (PU3UUYECKYI0 BEIUYHUHY C
JIPYTUMHU BEIIMYMHAMU;, OIMCHIBATh W3YYCHHBIC TCIUIOBBIE CBOWCTBA TEl U
TEIJIOBBIC  SIBJICHMSI, WCMOJB3ys (U3WMYECKHUE BETWYWHBL: JaBJIICHHE Trasa,
TEeMIIepaTypa, CpeHsIss KUHETUYECKasi SHEPTHsI Xa0OTHUECKOTO JIBUXKEHUS MOJIEKYI,
CPEIHEKBaJpaTUYHAsl CKOPOCTb MOJIEKYJd, KOJUYECTBO TEIJIOThl, BHYTPEHHSI
sHEprus, padora ra3a, KO3(pOHUIIMEHT MMOJIE3HOT0 ASHCTBUS TEIUIOBOTO JBUTATEIIS;
Opy OMHCAHWUHM TPABUIBLHO TPAKTOBATh (PU3UUYECKUM CMBICT HCIOJb3YEeMbIX
BEITMYMH, WX OOO3HAYCHUS W CIWHUIBI, HAXOAUTH (OPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYI0 BEJIUYHHY C JPYTUMHU BEJIUYHHAM; OMHCHIBATH M3yYCHHBIE
AIICKTPUYECKUE CBOWMCTBA BEIIECTBA M JJICKTPUYCCKHUE SIBJICHHUS (IPOIIECCHI),
UCTIOB3YS (PU3UYECKUE BEIUYMHBI: DJICKTPUUYECKUM 3apsifl, AJIEKTPUUYECKOE MOJeE,
HAnpsDKEHHOCTh  TIOJI, TOTEHIMAJl, PAa3HOCTh TOTEHIMAJIOB; TPH OMHCAHUU
OPaBWIBHO TPAKTOBAaTh (PU3MYECKUNM CMBICT MCHOJb3YEMbIX BEIMYMH, HUX
o003HAaUeHUsT W EAUHUIIBI, YKa3blBaThb (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
¢u3nUecKy0 BEIMYHMHY C APYTMMH BEJIMYMHAMH; aHAIM3UPOBATh (U3MUECKHE
MPOIIECCHl ¥ SIBJICHHSI, HCIONB3ysl (U3MUECKUE 3aKOHBI W TPUHIUIBI: 3aKOH
BcemupHoro Ttarorenus, [, II wm III 3akomsr HproTOHA, 3aKOH COXpaHEHHUS
MEXaHUYECKOW SHEPTUH, 3aKOH COXPAaHCHHS MMITYJIbCa, MPUHIUI CYTCPIIO3HIINH
CWJI, TIPUHIIAII PABHOIPABUS HWHEPIUATBHBIX CHCTEM OTCYETA, MOJCKYJSIPHO-
KUHETUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CpEIHEH
KUHETUYECKOW DHEPruu TEIJIOBOTO JIBIDKEHHS MOJEKyld ¢  aOCOJIIOTHOMN
TEMIIEpaTypoi,  TEPBBIM  3aKOH  TEPMOJAWHAMHUKH, 3aKOH  COXPaHCHUS
ANEKTPUUECKOTO 3apsAna, 3akoH KylloHa, mpu 5TOM pas3iuyaTh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €0 MAaTEeMATHYECKOE BBIPAKEHUE W YCIOBHs (TPaHUILBI,
00J1aCTH) MPUMEHUMOCTH; OOBSCHATH OCHOBHBIC TMPHUHITUIIBI JCHCTBUS MAIIWH,
npruOOpPOB W TEXHUYECKUX YCTPOWCTB;, pa3ivdaTh YCIOBUS HUX OE30MacHOTrO
WCIIOJIb30BAaHUS B TIOBCEAHCBHOW JKW3HHW; BBITMIOJIHATH OKCIICPUMEHTHI  I10
UCCJIEIOBAaHUI0 (PM3MUECKUX SIBJICHUHM M MPOIECCOB C UCIOJIb30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEpEHUuH, npu 3ToM (hopmyirpoBaTh npodiemMy/3agady U TUIOTE3Y
y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pyI0BaHUS,
IIPOBOJIUTH OTBIT U (DOPMYIUPOBATH BBIBOJIBI; OCYIIECTBIISAThH MPSIMbIE U KOCBEHHBIE
U3MEpeHUs] (PU3MYECKUX BEJIMYUH, MPU 3TOM BBIOMpaTh ONTUMAIbHBIA CIOCOO
U3MEPCHHUSI W UCIOJIb30BaTh M3BECTHBIC METOJBI OICHKH TOTPEIIHOCTEH
U3MEPEHUI; HCCIAEAOBAaTh 3aBUCHUMOCTH MEXAY (DH3NYCCKUMH BEIIMYUHAMU C
WCITOJIb30BAaHUEM TIPSMBIX H3MEPEHHM, MPH ATOM KOHCTPYHPOBATH YCTaHOBKY,
(buKcUpOBaTH PE3YNIbTATHI MOJYYCHHONW 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJIC



TabnuI ¥ rpad)uKoOB, JejJaTh BBIBOJBI IO PE3yJbTaTaM HCCISAOBAHHUS, COOIIOAATh
npaBuia 0€30MacHOro TPy/la MpU MPOBEJECHUN UCCIICIOBAHUI B paMKaxX y4eOHOro
OKCIIEPUMEHTA, yYeOHO-UCCIICIOBATEILCKON W MPOCKTHOW JESITEIBHOCTH C
UCIIOJIb30BAHUEM HM3MEPUTEIIbHBIX YCTPONCTB M J1A0OPAaTOPHOTO OO0OPY/IOBaHMS;
pemaTth pacu€THbhIE 3aJaud C SBHO 3aJaHHOW (PU3MUECKON MOJENbI0, MCIOJIb3Ys
dbu3nvecKre 3aKOHBI U IPUHIIMITBI, HA OCHOBE aHAJIM3a yCJIOBHS 3a/1a4ud BBIOUPATH
bU3MYEeCKyl0  MOJeIb, BBIACHATH (U3WYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMMBIC JUISl €€ PCIICHHS, MPOBOJIUTH PACUYEThl M OICHHBATh PEAbHOCTH
MOJIYYEHHOT'O 3HAYCHHS (PU3MUECKON BEIIMUMHBI, PEIIaTh KaueCTBEHHBIC 3aavM:
BBICTPAMBAaTh JIOTHYECKH HEMPOTUBOPEUUBYIO IIETIOUKY PACCYKACHUN C OMOPOM Ha
M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKUE SIBJICHUS;

HCII0Ib30BaTh npu pelleHun y4IeOHBIX 3a1a4 COBPEMEHHBIE
nH()OPMAIIMOHHBIC TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
U MPEACTABJICHHS y4eOHON M HAyYHO-MOMYJSAPHON MH(pOpMAIUH, NOJIYyYEeHHOU W3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATU3UPOBATH MOTyYaeMyto HHPOPMAIIHIO;
NPUBOJUTH TMPUMEPHI BKJIaJa POCCUMCKUX W 3apyOekKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHWE IPOILIECCOB OKPYXKAIOIIETO0 MHUpPa, B Pa3BUTHUE
TEXHUKH W TEXHOJOTHM; HCMOJb30BaTh TEOPETUUECKHE 3HAHHSA 10 (PU3HKE B
MOBCETHEBHOM KW3HU JUIsi oOecreueHuss O€30MacHOCTH NpH  OOpallleHHH C
npuOopaMu W TEXHUYECKUMM YCTPOMCTBAMHU, MJISI COXPAHEHUsS 3J0POBbS W
COOJIFOICHUST HOPM 3KOJIOTHYECKOTO TTOBEJICHHS B OKPY’KaroIel cpesie; padboTaTh B
TPYIIE C BHIMOJHEHUEM Pa3IMYHBIX COLUMAIIBHBIX POJICH, MIAHUPOBATH PadboOTy
TPYIIbI, PAMOHAILHO PaCHpeaesaTh 00A3aHHOCTU U IJIAHUPOBAThH JIESITEIbHOCTh
B HECTAHJIAPTHBIX CHUTYalUsX, aJICKBaTHO OIIEHHWBATh BKJIAJl KaXJ0ro Wu3
YYaCTHUKOB TPYIIIbI B PELICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K konmy oOyuenumss B 11 Kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpakaTb CPOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

JE€MOHCTPUPOBATh Ha IpHUMEpax pojb MU MecTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B INPAKTHYECKOM IEATEIIbHOCTH JIFOAEH, LEJIOCTHOCTh U €IUHCTBO
duznueckod KapTUHBI MHUPA; YYUTHIBATH TPAHUIBl MPUMEHEHUS HW3YUYEHHBIX
Gu3nUecKX MOJENe: TOYEUHBbIH JJIEKTPUUYECKHM 3apsij, Jyd CBETa, TOUCYHBIH
HMCTOYHUK CBETA, AAEpHas MOJEIb aTOMa, HYKJIOHHAsA MOJENb aTOMHOTO siapa IpH
perieHnn (PU3NYECKUX 3aj]a4; paclio3HaBaTh (PU3UYECKHUE SBJICHUS (IIPOILIECCHI) U
OOBSACHATh MX HA OCHOBE 3aKOHOB JJIEKTPOAMHAMUKH M KBAaHTOBOW (DH3HKHU:
JNEKTpUYECKass IPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHMMYECKOE, MAarHUTHOE
NEUCTBUS TOKAa, B3aUMOJECHCTBUE MArHUTOB, OJJIEKTPOMArHUTHAs WHIYKIMS,
JNEUCTBUE MAarHUTHOI'O MOJI Ha MPOBOJHUK C TOKOM M JIBHKYIIHUWCS 3apsig,



3JIEKTPOMAarHUTHbIE KOJeOaHUs ¥ BOJIHBI, IPSIMOJIMHENHOE pacpOCTpaHEHHUE
CBETa, OTPAXKEHUE, MPETOMIICHUE, MUHTEepPEpEHIUS, TUPPAKIUS U TOJISIpU3ALUS
CBeTa, ACIepcus cBeTa, hoTodnekTpuueckuii 3pdext (hoTodrddekr), cBeToBOEC
JaBJICHNE, BOSHUKHOBEHHE JUHEHYaTOro CIeKTpaaToMa BOJOPOJA,
€CTeCTBEHHAsT U MCKYCCTBEHHAs PaIMOaKTUBHOCTD; OMUCHIBATH
U3y4EHHbIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MarHuTHbIE, ONTHUYECKUE,
ANEKTPUUECKYIO MPOBOJUMOCTD PA3IUYHbBIX CPE) u
AJIEKTPOMArHUTHBIE sBNeHUST  (IIPOLIECCHI), UCTIOIB3YS
¢u3nyeckue BENUUYMHBL: JJIEKTPUYECKUH 3apsll, Cuila TOKa, DJJIEKTPUUECKOe
HaNpsOKEHUE,  JJIEKTPUYECKOE  COMPOTHUBICHUE,  PA3HOCTh  MOTEHIHAJIOB,
AIIEKTPOJBIKYILAs CUIIa, padOTa TOKa, MHIYKIUS MAarHUTHOTO TOJIs, CHUiIa AMIIepa,
cuia JlopeHiia, "HAYKTUBHOCTh KaTYIIKU, JHEPTHS SJICKTPUUECKOTO ¥ MAarHUTHOTO
MOJIeH, MEPHOA U YacTOTa KoJieOaHu B KOIeOaTEIbHOM KOHTYpE, 3apsi U cuja
TOKa B MPOIIECCE TAPMOHUYECKUX AIEKTPOMArHUTHBIX KosiebaHuil, (pokycHoe
pPAcCTOSIHUE M ONTHYECKasi CUJIA JIMH3bI, PU OMUCAHUU TMPABWIBHO TPAKTOBATH
(bu3nYeCKuil CMBICT HCIOIb3yEMbIX BEJIMYMH, HX 0003HAYEHUs u
€IMHHULIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMUMHY C APYTUMHU BEJIMUYMHAMU; OTIMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHHS
U TIPOLIECCHI, UCTIONb3YSI
(bu3nyecKre BETUYUHBI: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
9acToTa CBETa, YHEPTHs M UMITYJIbC (DOTOHA, TIEPUOJT TTOypachaaa, YHEPTHsl CBSI3U
ATOMHBIX SiZIep, IPU ONMKUCAHUM MPABUIILHO TPAKTOBATH (PM3HUUECKUI CMBICIT
UCIIOJIb3YEeMbIX BEJIMYMH, UX 0003HAYEHUS U €JIMHULIBI, YKA3bIBaTh (POPMYIIbI,
CBSI3BIBAIOIME JIAHHYI0 (U3WYECKYI0 BEJIMYUHY C JAPYTUMHU BEIMYMHAMH,
BBIUMCIIATH 3HaU€HUE (PU3NUYECKOM BEIIMYMHBL; aHATU3UPOBATh (U3NYECKUE
IPOIECCHI U SIBJICHUS, UCTIONB3YS (PU3NYECKUE 3aKOHBI U IPUHIIUIIBL: 3aKOH OMa,
3aKOHBI TIOCJIEIOBATEIIBHOTO U MapaJJICIBHOTO COSIUHEHUS MMPOBOAHUKOB, 3aKOH
Jlxoyns—JIenna, 3aK0H 3JIEKTPOMAarHUTHON MHAYKIIUHU, 3aKOH TPSIMOJMHEHHOTO
pacmpoCcTpaHEHHsI CBETa, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI MPEJIOMJICHHSI CBETA,
ypaBHeHHe DitHITeHa 1 hoTodddexra, 3aK0OH COXpaHEHUs] YHEPTUH, 3aKOH
COXpaHEHUsI MMITYJIbCa, 3aKOH COXPAHEHHUs OHIIEKTPUUECKOro 3apsjia, 3aKOH
COXpPaHEHHUsI MacCOBOT0O YHMCIIa, OCTyIaThl bopa, 3aKk0H pajnoakTUBHOTO pacmana,
OpU 3TOM pa3inyaTh CIOBECHYIO (OpPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHYecKOe
BBIDOKEHHE W YCIOBUS (TpaHuUBbl, 00JIaCTH) NPUMEHHMOCTH; ONPENEIATh
HaIpaBJIeHUE BEKTOPa UHAYKIIUHA MAarHUTHOTO TOJIsI POBOIHUKA
C TOKOM, crJIbl Amriepa U cuiibl JIOpeHIia; CTpouTh B OMUCHIBATH U300paKeHHE,
CO3/1aBaeMO€ IJIOCKUM 3€pKajioM,
TOHKOW JIMH30HM; BBINOJHATh SKCIEPUMEHTHI [0 HCCIEIOBAHUIO (DU3MUECKUX
SBJICHUM U TIPOLIECCOB C UCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUI: MPHU
3TOM (HOPMYIHPOBATH MTPoOIEeMy/3aauy U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTA,



coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOpYIOBaHUS, MPOBOIUTH OMBIT U
dbopMyIUpOBaTh BBIBOJBI, OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE H3MEPEHHUS
¢u3nUecKuX BEIWYWH, TIPU STOM BBIOMpATh ONTHMAIBHBIA CITOCO0 M3MEPCHHUS H
UCIIOJIb30BaTh  M3BECTHBIE  METOJbl  OLEHKU TMOTPEIIHOCTEH  HM3MEPEHUI;
HCCIIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIUYUH C UCIIOJB30BAHUEM MPSIMBIX
U3MEpPEHUI: TPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCUPOBATH PE3YJIbTATHI
MOJIy4YeHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIIMYMH B BUJE TaONMIl U TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIECIOBAHUS, COOTIOATh MpaBuiia 0€30MacHOTO
TpyJa TpU TMPOBEJECHUU HCCICIOBAaHUNA B paMKaxX Y4eOHOro SKCIEPUMEHTA,
y4eOHO- HCCIIEIOBATEIIbCKON W MPOEKTHOM JEATENbHOCTU C HCMOJIb30BAHUEM
U3MEPUTETHLHBIX YCTPOUCTB M 1a00paTOpHOTO 000PYIOBAHUS; pelIaTh PacCUETHHIC
3a/1a4 C SIBHO 3aJIaHHON (PM3UYECKON MOJICNbIO, UCTIOIb3Ys (PU3UUECKHUE 3aKOHBI U
MIPUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJlaud BbIOMpPATh (PU3UUECKYIO MOJIENb,
BBIICNIATh (PU3UYECKHUE BEIMYMHBI U (POPMYIIbI, HEOOXOAUMBIC ISl €€ pEIICHHS,
IPOBOJUTH PACUETHI U OLIEHUBATH PEATBHOCTD MOTYUYEHHOTO 3HaYeHUsT (PU3NUECKOM
BEJIMYMHBI;,  pellaTh  KAyeCTBEHHBbIE  3aJlauyd:  BBICTPAUBaTh  JIOTUYECKU
HEMPOTUBOPEYMBYIO LEMOYKY PACCYXKJICHUUW C ONOPOW HAa HM3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (DU3UYECKUE SIBJICHUS;

UCIIOJIb30BATh pu  PEUICHUH y4eOHBIX 3aja4 COBPEMEHHBIE
HH()OPMAITMOHHBIC TEXHOJIOTUHU NJIsi TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABIICHUS Y4eOHOW M HAy4YHO-TIOMYJISIPHONW MH(POpPMAIIMH, TOTYYCHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTHYECKHU aHAM3UPOBATh MNOJydaeMyto HH(OpMaIIHIO;
OOBSCHATH TPUHITUIIBI JCHCTBUS MAINH, MTPUOOPOB W TEXHUYECKUX YCTPOMCTB,
paziuyath YCJIOBHUSI UX O€30MacHOTO HCIIOJIB30BaHUS B TOBCEIHEBHOW >KU3HU;
MPUBOJIUTH TPUMEPHI BKJIaJa POCCHUMUCKUX U 3apyOeKHbIX YUEHBIX-(QU3UKOB B
pa3BUTHE HayKd, B OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU W TEXHOJOTHM; HCIOJb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3NKE B
MIOBCETHEBHON JKM3HU 11 oOecrieueHuss OCE30MacHOCTH NIpH  OOpaIlleHHH C
npubopaMi M TEXHUYECKUMH YCTPOWCTBAMH, JJIsi COXpPAHEHUS 3/I0pPOBbSl H
COOJIIOICHUSI HOPM 3KOJIOTHYECKOTO MOBEJICHUS B OKpY Katolleh cpefie; padboTaTh B
TPYIIE C BHIMOJHEHUEM PA3IUYHBIX COLIMAIBHBIX POJICH,

IJIaHUPOBATh PalbOTy TPYMIbL, PAIMOHAIBHO pPACHPEACNSITh OO0S3aHHOCTH W
IJIAHUPOBATH JEATEIBHOCTh B HECTAH/IAPTHBIX CHUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIaJ] KaXKJIOTO U3 YYaCTHUKOB IPYIIIbI B PEIICHHE paCCMaTPUBAEMOM MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHME 10 KJIACC

HaunmeHnoBaHnue pa3iaesioB u
TeM NPOrpaMMbl

Ne i/t

KoauuyecTBo yacoB

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibH
ble pecypchl

Bcero

KonTtpoabsn
ble padoThI

IIpakTHyeck
ue padoTbl

Paznea 1. PU3UKA U METO/IbI HAYYHOI'O IIO3HAHUA

Bbu6mmoreka [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/
7f41bf72
Hroro no pasaeny 2
Pazgen 2. MEXAHHUKA
bu6mmoreka [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/
1f41bf72
bu6mmoreka [JOK
2.2 JluHamuka 7 https://m.edsoo.ru/
7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHUS B MEXAHHUKE 6 1 1 https://m.edsoo.ru/
7f41bf72
Uroro no pazneny 1
8

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUHAMHUKA

OCHOBBI MOJIEKYJISIPHO-

3.1 KUHETUYECKOMH TCOPpHHU

bu6mmoreka [JOK
https://m.edsoo.ru/
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7141bf72

Bbubnuoreka [JOK

3.2 OCHOBBI TEPMOANHAMUKHU 10 https:/m.edsoo.ru/
7f41b£72
ArperaTHble COCTOSIHUS bubmuotexa [IOK
3.3 BelecTsa. da3oBble EPEX0OIbI > https://m.edsoo.ru/
7141bf72
Hroro no pazgeny 24
Pasznen 4. JIEKTPOAUHAMUKA
bubmnorexa LIOK
4.1 ODIeKTpoCTaTiKa 10 https://m.edsoo.ru/
7141bf72
[TocTOssHHBIN 3JIEKTPUUYECKHI TOK. bubmauotexa [JOK
42 Toxu B pa3nu4HbIX cpenax 12 https://m.edsoo.ru/
7141bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68
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11 KIIACC

Koun4vecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHnoBaHue pa3aesioB u (ungposere)
11- " TeM NMPOrpamMmbl Beero Kontpoinu IpakTHyeck 00pazoBaTe/bH
ble paGoThI ne paGoThI bI€ pecyperl
Paznea 1. JIEKTPOAUHAMMUKA
MarsauTHoe 1moJe. bubmuoreka [JOK
1.1 DJIeKTpOMarHuTHasE UHTy KLU 6 1 3 https://m.edsoo.ru/
7141c97¢
Uroro no pazneny 6
Pasznen 2. KOJIEBAHUS U BOJIHbBI
Mexannyeckue u bubmuoreka [JOK
2.1 4 1 :
AIIEKTPOMArHUTHBIE KOJICOaHUS https://m.edsoo.ru/
7141c97¢
Mexanuueckue u bubmuoreka [JOK
2.2 3 1 https://m.edsoo.ru/
AJNIEKTPOMArHUTHBIC BOJTHBI ps://m.edsoo.ru
741c97¢c
bu6mmoreka [IOK
2.3 Ontrka S 3 https://m.edsoo.ru/
7141c97¢
Hroro no pazgeny 12
Pa3aen 3. OCHOBBI CIEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
OCHOBBI CTIEIMATIEHOM bubnmoreka [JOK
3.1 4 1 httos:
TEOPUHA OTHOCUTEIILHOCTH ttps://m.edsoo.ru/
7141c97¢c
Hroro no pazgeny 4
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Paznean 4. KBAHTOBAS ®U3UKA

4.1 DIeEMEHTHI KBAHTOBOU OIITHKU

bu6mmoreka [IOK
https://m.edsoo.ru/
7f41c97¢

4.2 CrpoeHue aToma

bu6mmoreka [JOK

https://m.edsoo.ru/
7f41c¢97¢

43 ATOMHOE PO

bubmuoreka [JOK
https://m.edsoo.ru/
7141c97¢

Hroro no pasneny

9

Paznea 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKU

bu6mmoreka [{OK

5.1 DJeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU 3 https://m.edsoo.ru/
7f41c97¢
Hroro no pazgeny 3
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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IHOYPOYHOE INIAHUPOBAHMUE 10 KJIACC

KosnuecTBo yacos DJIEeKTPOHHbIE
Ne Jlata uudposwIe
Tema ypoka KonTpoabn TIpaKTHaeck usyuen o0pa3oBaTe/ibH
n Beero ble padoThI ne padoThI ust BI€ pecypchbl
/
n
®duzuka — Hayka o
1 IpUPOJIE. Hayunsie 1 EH6HZIOT6§3 HO/K
METO/IbI MIO3HAHUS f;(t)zzizenzlie S00.1U
OKpY aroIlero Mupa
Posns u MecTo (puznku B
5 (bopMHPOBAHUHN COBPEMEHHOM . Bu6moreka LOK
Hay4HOH KapTHHBI MUDA, B https://m.edsoo.ru/
IIPAKTUYECKOU 1€ATEIIbHOCTH ff0c33e6
monei
MexaHn4ecKoe IBUKEHHUE.
OTHOCUTENBHOCTh MEXAaHUYECKOTO Bu6nuorexa [JOK
3 nuxkenus. llepememienue, ! https://m.edsoo.ru/
CKOPOCTB, YCKOPEHHUE ff0c3508
PaBHOMepHOE bubnnorexa [IOK
4 MPSMOJIMHEMHOE IBUKECHHE 1 https://m.edsoo.ru/
ff0c3620
PaBHOyCcKOpeHHOE bubmmoreka [IOK
5 MPSMOJIMHEMHOE JIBUKECHHE 1 https://m.edsoo.ru/
ff0c372¢
CBo0OoIHOE TIaJICHHE. bubmuoreka [{OK
6 YckopeHnue cBOOOIHOTO ! https://m.edsoo.ru/
HaacHus ff0c39cc
KpuBonuHeitHoe 1BUKEHUE.
7 JIBH)KEHHE MATEPUAIBHON TOUKH 1 E;I6H/I’/10Te§a HO/K
PS://mM.Cds00.1u
10 OKPY’KHOCTHU Ff0c3ada
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[TpuHin otHOCUTENBHOCTH [ anmuies.

bu6mmoreka [JOK

WMuepuunanbHbIe CHCTEMBI OTCYETA.
IlepBeiit 3akoH HproToHA

https://m.edsoo.ru/
ff0c3be8

Macca tena. Cuna. [lpunuun

Nmnynbe cuiibl. 3aKoH
COXPAHEHUS UMITYJIbCA.
PeaxkTuBHOE NBUKEHUE

9 CyIEpIO3HIHHU cull. Bropoii bubnuorexa IIOK
https://m.edsoo.ru/
3aKkoH HeroToHa miis
. ff0c3be8
MaTepUaIbHOM TOUKHU
Tpetuit 3akon HproToHa bubmuoreka [{OK
10 JUI. MATEPUAIBHBIX TOYEK https://m.edsoo.ru/
ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUS.
11 Cwuna tsokectu. lepsas bubnuorexa [IOK
https://m.edsoo.ru/
KOCMHYECKasi CKOPOCTh
P f0c3d00
Cuna ynpyrocrtu. 3akoH ['yka. bubnuoreka [IOK
12 Bec Tena https://m.edsoo.ru/
ff0c3el8
Cuna  tpenus.  Koapduuuent
13 tpenusi. Cuiia COMPOTHUBIIEHUS TIPH Brbmoteka LIOK
https://m.edsoo.ru/
BIDKEHUM TeJa B JKUJKOCTU WU
A A FROC3F76
rase
[TocTymnarensHOE U BpalaTeabHOE
” JIBIDKEHUE a0CONIOTHO TBEPIOTO Bub6mmorexa [JOK
Tena. MomeHTt cuiel. [lnedo cusl. https://m.edsoo.ru/
VcinoBusi  paBHOBECHsS — TBEPIOTO ff0c41a6
Tena
HNmnynsc MaTepuaabHON TOYKH,
s CUCTEMbI MaTepUATbHBIX TOUEK. Bu6moreka IIOK

https://m.edsoo.ru/
ff0c43d6
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PabGora u MOIIHOCTBH CHJIBI.
Kunetnueckas OHEPIrusa

bubmuoreka [{OK

16 MartepuanbHOif Touku. Teopema 00 https://m.edsoo.ru/
U3MEHEHUN KHHETUYECKOW SHEPIUU ff0c4502

17 IloTeHumanbHas SHEprus. bubnuorexa [IOK
IloTenumanbHas sHeprus https://m.edsoo.ru/
ynpyro aepopMupoBaHHOMH ffOc461a
HPY>KUHBIL.
IToTeHunanbHast 3HEPTUs TENA
BOJIM3H MOBEPXHOCTH 3eMIIU
IloTeHuMaNBHBIE U
HEeNoTeHIaIbHbIe CUIIbl. CBs3b

8 paboTEI HCHOTGHHI/IaJ'II)HBIXVCI/IJ'I c Bu6morexa LIOK
U3MEHEHUEM MEXaHNYECKOU https://m.edsoo.ru/
SHEpPIr'uu CUCTEMBI Tell. 3aKOH ff0c478¢
COXPaHEHMS MEXaHUYECKOM
SHEepruu
JlaGoparopHas pabota
«HccnenoBanue cBsi3u paboThI

19 CHJIBI C U3MEHEHUEM
MEXaHHUUYECKOM SHEpIruu Teja Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOTO
KIyTay
Konrtponbnas padora no reme

20 «Kunemarvka. Jlunamuxa. }]f‘tlf6ﬂ/l;l°Te§a HO/K
3aKOHBI COXpaHEHUS B DS.//TN.€ES00.1U
MEXaHUKE» ’ {c4bT4
OcHOBHBIE TIOJIOKEHUS

21 MOJICKYJIIPHOKMHETHIECKOI Brbmorexa [IOK

Teopuu. BpoyHOBCKOE IBUKEHHE.

Huddysus

https://m.edsoo.ru/
ff0c4dc2
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22

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIISCTBA.
Mogenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

23

Macca monekyn. Konuuectso
BemecTBa. IlocTossHHAsA
ABoraapo

24

TernnoBoe paBHOBECHE.
Temneparypa u e€ u3MepeHue.
[IIkana remnepaTyp

Henscus

25

HUneanpusiii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

bu6mmoreka [JOK

https://m.edsoo.ru/
ff0c4fde

26

AOcomnroTHas TeMneparypa Kak
Mepa CpelHEW KUHETUYECKOU
SHEPrUHU

JIBUOKEHUS MOJIEKYJI. Y paBHEHHE

MenneneeBa-Knaneiipona

bubmuoreka [{OK

https://m.edsoo.ru/
ffoc511e

27

3akoH /lanbToHa. ['a30BbIC 3aKOHBI

28

JlaGoparopHas paboTa
«HccnenoBanne 3aBUCUMOCTH
MEKTy MapaMeTpaMu COCTOSIHUS
Pa3pEIKEHHOTO ra3ay

29

I/I3OHpOHCCCH B nJC€aJIbHOM Ira3c u
nx rpa(queCKoe NpEACTaBJICHUC

bubmuoreka [{OK

https://m.edsoo.ru/
ff0c570e
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BuyTpennsia sneprust
TEPMOJMHAMHYECKOIN CHCTEMBI U
crocoObl €€ N3MEHEHUsI.

bu6mmoreka [JOK

30 KonunuecTBo TemnoTs! 1 padora. https://m.edsoo.ru/
Bnytpennss sneprus £f0c5952
0JIHOATOMHOTO M/I€AJIbHOTO ra3a

bu6mmoreka [JOK
31 Buze! Tertonepeaatn https://m.edsoo.ru/
ff0c5c36
VnenpHast TEIIOEMKOCTh BEIIECTRA.
32 Kosn4ecTBo TEIIOTHI IpH EE(SH;IOTG:;Z‘ HO/K
~ pS://m.eds00.1u
E;lgl(:z(e:penaqe. AnmnabaTHsIii 005036
[1epBblii 3aKOH TEPMOIMHAMUKH U bubmuoreka [{OK

33 €ro NPUMEHEHUE K U30IIpoLieccaM https://m.edsoo.ru/

ff0cSefc

34 HeobOpatumocTs mporieccoB B bubnuorexa [JOK
npupoze. Bropoii 3akoH https://m.edsoo.ru/
TEPMOJUHAMUKHU f0c6230
[Tpuuauun peiictus u K11 bubmnoreka [HOK

35 TETJIOBOW MaIlIUHbI https://m.edsoo.ru/

ff0c600a

36 Hukn Kapuo u ero KITJ{

DKOJIOTUYECKUE

37 po0IeMBI
TEIJIOOHEPTeTUKHU

18 O6o6marmuil ypok bubnmoreka [JOK

«Momnexkynspras ¢usuka. OCHOBBI
TEPMOIMHAMHKI

https://m.edsoo.ru/
ff0c6938
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Konrponbnas pabora no reme

39 «MornekymspHas QU3HKa. EtT6H;IOTe§a HO/K
pS://m.edS00.1u
OCHOBBI TEPMOJIUHAMUKI FF0c6250
[TapoobOpa3oBanue u bubmuorexa [{OK
40 KOHJeHcanus. Micrapenue u https://m.edsoo.ru/
KHIICHHE ff0c63b6
AOCONIOTHAS M OTHOCUTEIbHAS
41 BIIAYKHOCTD BO3yXa. E;I(SH;IOT‘?;@ HO/K
o ps://m.edsoo.ru.
Hacepimennsrii map F0c64dS
TBépnoe Teno. Kpucrammueckue u
0 aMOP(i)HHe Tena. AHU30TPOIHS Bub6mmorexa [JOK
CBOMCTB KpHcTaILIOB. JKHIKHe https://m.edsoo.ru/
Kpuctajibl. COBpEMEHHbBIE ff0c65f0
MaTepuabl
IInaBnenue 51
43 KpUCTAJUTH3aIMs. Y IeJbHas brbmiorexa [IOK
TEII0Ta IJIaBJICHUS. Dt modonnry.
ff0c6708
CyOnumarust
Bbu6moreka [JOK
44 VYpaBHeHHe TerI0BOro H6anaHca https://m.edsoo.ru/
ff0c6820
DnekTpuzanus Ted. bubnuorexa [IOK
45 Dnexktpudeckuit 3apsa. JBa Buga https://m.edsoo.ru/
EKTPUUECKUX ff0c6bec
3apsioB
[TpoBOAHMKY, TUAIEKTPUKU U
46 TIOJTyIPOBOIHUKH. 3aKOH Brbmorexa [IOK

COXpaHEHUs IIEKTPUIECKOTO
3apsaa

https://m.edsoo.ru/
ff0c6bce
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B3anmoneiictBue 3apsa10B. 3aKOH

47 Kynona. Touednsrit EH6H/P/IOT6§3 HO/K
Y ttps://m.edsoo.ru,
3JIEKTPUUECKUI 3aps
P P fROc6eed
HanpsxéanocTh
48 3JIEKTPUUECKOTO MOJIS. Bu6muorexa [JOK
IIpuHuMI Cynepno3uImu https://m.edsoo.ru/
IEKTPUUECKUX MOJeH. JInHuu ff0c6df2
HaIPsKEHHOCTU
Pa6ora cun
49 3IIEKTPOCTATUIECKOTO OIS EH6H;0TG§3 HO/K
ttps://m.edsoo.ru
ITorenuman. PazHocts
ff0c6f00
MOTEHIAJIOB
[TpoBogHUKH 1
50 JHOTEKTPUKH B bu6mmoreka [JOK
3JIEKTPOCTATUYECKOM IIOJIE. }fl;(t)p% 3 lngg‘edsoo'm/
JwusnekTpruyeckas NpOHUIIAEMOCTh eSS
. bubnuorexa [IOK
51 OnexktpoéMkocTb. Konnencarop hitps-/m.edsoo.ru/
ff0c7126
DIEKTPOEMKOCTH MIIIOCKOTO
52 KOHJIEHCATOpa. DHEPTHS E‘H6H/I;IOTG:;a HO/K
ttps://m.edsoo.ru.
3apsKEHHOT0 KOHJIEHCAaTopa
Y A p ff0c72c0
JlabopatopHas pabota
>3 "U3mepeHue 31eKTpOEMKOCTH
KOoHJeHcaTopa"
[TpyuHUIMN KEeCTBUSA U
54 MPUMEHEHUE KOHJICHCATOPOB,

KOTIMPOBAJILHOTO aliapara,
CTPYWHOTO MIPHUHTEPA.
DneKTpocTaTuyecKas 3alluTa.
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3azeMiIeHHE IEKTPOIIpHOOpOB

55

DNEeKTpUYECKU TOK, YCIOBUS
€ro CyIIECTBOBAHMA.
[TocrosiHubIN TOK. Cuita ToKa.
Hanpstxenue.

Conporunenue. 3akoH Oma
JUTSl YYaCTKa [ETH

56

[TocnenoBarensHoOE,

napauielbHOe, CMEIIaHHOE
COE/IMHEHHUE TTPOBOHUKOB.
JlaGoparopHas paboTa

«HM3ydeHne cMEIaHHOTO COeIMHEeHUs

PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c7410

57

PaboTta 1 MOIITHOCTH
AJIEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

Bbu6mmorexa [JOK
https://m.edsoo.ru/
ff0c7838

58

3axon OMa 1 ITOJTHOHU
(3aMKHYTOM) 2JIEKTPUUYECKON
nernu. KopoTkoe 3aMbIkaHUeE.
JlaboparopHas paboTa
«3mepenune DJ1C ucrounuka
TOKA U €T0 BHYTPEHHETO
COIIPOTHBIICHHSD

bubmuoreka [{OK
https://m.edsoo.ru/
ff0c7ae0

59

DJIEKTPOHHAS TPOBOAUMOCTh
TBEPABIX METAJIOB. 3aBUCUMOCTh
COTPOTUBIICHUS] METAJIOB OT
TEMIEPaTypPHI.
CBepXIpoBOIUMOCTh

60

DJIEKTPUYECKUHN TOK B
Bakyyme. CBoiicTBa
AIEKTPOHHBIX IMYYKOB
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[ToymipoBOTHUKH, X COOCTBEHHAS
U IIpUMECHas  IPOBOJAUMOCT.

bu6nmoreka [JOK

61 Coiictea p—Nn-Iepexoaa. https://m.edsoo.ru/
[ToryripoBOTHUKOBBIE TIPUOOPHI ff0c84ae
DNEeKTPUUYECKUI TOK B

0 pacTBOpax M pacmiiaBax Bu6mmorexa [{OK
DJIEKTPOJIUTOB. https://m.edsoo.ru/
DIEKTPOIUTAYECKAS ff0c82ba
JIAccoLMaIus. DIEKTPOJIN3
DJIEKTPUYECKUI TOK B ra3ax.

CaMoCTOSITEeIbHBIN 1 Bu6mmorexa [{OK

63 HECAMOCTOATEIIbHBINA pa3psia. https://m.edsoo.ru/
Mounus. [lna3zma ffOc84ae
DneKTpuYeCcKre Mpuodopsl U
YCTpOHCTBA U MX bu6muoteka [IOK

64 MIPaKTUYECKOE TPUMEHEHHE. hitps:/m.edsoo.ru/
IIpaBuiia TeXHUKH ff0c86fc
0e30macHOCTU

65 O06o0maromuii ypok but6mmoreka [JOK
((3J'ICKTpOI[I/IHaMI/IKa» https://m.edsoo.ru/

f0c88be
KonrponbHas padora mo reme
«ONeKTpOCTaTHKA. Butmoreka [IOK

66 [TocTOosIHHBIN JIEKTPUUYECKHIT https://m.edsoo.ru/
TOK. TOKM B pa3Inm4yHbIX ff0c8a8a
cpenax»

p PesepBublii ypok. KoHTponbHas bu6nuoreka [IOK

pabota no Teme
"OnekTpoauHamMuka"

https://m.edsoo.ru/
ff0c8c56
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PesepHbIif ypok. O600mIaronmit bubnuotexa [JOK
68 ypok 1o TeMam 10 kiacca 1 https://m.edsoo.ru/
ff0c8f6e

OBULIEE KOJIMYECTBO YACOB

1O ITPOI'PAMME 68 3 3

11 KJIACC

KoJsn4yecTBo yacos JJIeKTPOHHBbIE
JlaTa
Ne n/ Tema ypoka K II M3y4eHH uH(ppoBLIe
n yp Bcero 0611 TPOJILHBIE pa:;TquCK“ a y o0pa3oBaTe/bHbIEC
padoTbI e padoThl pecype
[TocTostHHBIE MATHUTHI U X
B3auMo/ieicTBHE. MarHUTHOE TIOJIE. 1 bubmuoreka [{OK https:/
Bexkrop MarHuTHOM MHAYKUMHA. JInHUM m.edsoo0.ru/ff0c9778
MarHUTHOW WHIYKIIHH
MarsuTHO€ noJje NpOBOJHUKA C TOKOM.
N bu6mmoreka I{OK https://

OmneiT Opcrena. Bzaumopeiicteue 1 m.edsoo.ru/ff0cO8fe
MIPOBOJIHUKOB C TOKOM
JlabopaTopnas pabora «M3y4enne 1 1 bu6morexa I{OK https://
MarHUTHOIO IIOJI KaTYIIKHA C TOKOMY m.edsoo.ru/ff0c98fe
JlelicTBuE MarHUTHOTO TOJISI Ha
IIPOBOAHMK ¢ TokoM. Cuita Amnepa. )
JlaboparopHas padota «VccnemoBanue 1 1 bubmorexa LOK hitps://

JIEUCTBUSA IIOCTOSHHOIO MarHuTa Ha
paMKy C TOKOM»

m.edsoo.ru/ff0c9ac0

JlelicTBuE MarHUTHOTO NOJISI HA

bu6mmoreka I{OK https://
JBIDKYIIYIOCS 3apsSHKEHHYIO YaCTHILY. 1
m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabora cunbl Jlopenna
DnexTpoMarauTHas HHAYKIHs. [ToTok
BEKTOpa MarHUTHOM uHaykuuu. 31C |
WHAYKIIHA. 3aKOH AJICKTPOMArHUTHOM
unaykuu Dapanes
JlabopaTtopHnas pabora «MccnenoBanue 1 1 bu6mmoreka I{OK https://

m.edsoo.ru/ff0cal50
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SIBJICHUSL BHCKTpOMaFHI/ITHOﬁ HHIOYKIOUW

NHaykTuBHOCTE. fIBECHME

] camounaykiuu. JJ1C caMOMHIYKIUU. but6mmoreka I{OK https://
OHeprus MarHUTHOTO MOJISI KATYLIKHU C m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE T0JIe
TexHnueckue ycTpoiucTBa U ux
MIPUMEHEHUE: IOCTOSTHHBIE MarHUTHI,

9 AJIEKTPOMATHUTHI, JIEKTPOIBUTATEb,

YCKOPHUTEINHN 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS 11€Yb

10 O6o6matomuit ypok « MarHuTHOE TOJIE. bubnuoteka [{OK https:/
DJIEKTPOMAarHuTHasi MHIAYKIHS) m.edsoo.ru/ff0cab82
KonTponbhas pabota mo teme

p p bu6mmoreka I{OK https://

11 «MarnutHoe noJie. DIeKTpOMarHuTHast

m.edsoo.ru/ff0cad58
VHIYKIUS
CB00OOHBIE MEXaHUYECKUE KOJICOaHMUSI.

12 I"apmonnueckue konebanusi. Y paBHEHUE bu6nuoreka LHOK https:/
rapMOHUYECKHUX KOJICOaHH. m.edsoo.ru/ff0caf06
[IpeBpailieHue SHEpruu
Jlabopatopnas pabora «HccnenoBanue

13 3aBHCHMOCTH MEPUOJIa MANIbIX KoieOaHu
rpy3a Ha HUTH OT JUTMHBI HUTH ¥ MacChl
rpy3a»

Koneb6arenbupiii KOHTYp. CBOOOTHBIC
3JIEKTPOMArHUTHBIE KOJeOaHus B
14 I/I,I[eaJ'IFE),HOM KOJIe0aTeIbHOM KOHTYPE bubmmorexa LIOK https://
ype. m.edsoo.ru/ff0cb820
AHanorust M1y MEXaHM4eCKUMU U
AJIEKTPOMArHUTHBIMU KOJIEOAHUSIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 3Hep FZI/I B UJICAIBHOM Kone6aTIe)an0M bubnnorexa LIOK hitps://
P 8 m.edsoo.ru/ff0cb9c4
KOHTYpE

16 [IpencraBnenue o 3aTyxarmmx bubnuoreka [{OK https:/

KoseOaHusx. BolHyK1€HHBIE m.edsoo.ru/ff0cbb86

MexaHH4YeCcKHue Konebanus. Pe3oHanc.
BBIHy)I(I[CHHBIC SJICKTPOMArHMTHBIC
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KoJiIeOaHus

[Iepemennsb1ii ToK. CHHYCOMIATBHBIN
IEPEMEHHBIN TOK. MOIIHOCTH

but6mmoreka [{OK https://

17 MEPEMEHHOTO TOKa. AMIUTUTYJTHOE U
B YA m.edsoo.ru/ff0cbd34
JEHCTBYIOIEE 3HAUCHHUE CUITbI TOKA U
HaIPsHKEHUS
Tpancdopmarop. [IpoussocTso,
18 nepeaayda u noTpeOIeHUE AEKTPUIECKON
SHEPTUH
Y CTpoiCTBO M MPAKTUUECKOE
19 [IPUMEHEHUE IIEKTPUYECKOT0 3BOHKA, bu6nuoreka LIOK https:/
reHeparopa NepeMEeHHOr0 TOKa, JTMHHU m.edsoo.ru/ff0cc324
aJIeKTporepeaad
DKOJIOTUUECKUE PUCKHU TIPH MPOU3BOJICTBE
20 anekTposneprun. Kynerypa
WCIIOJIb30BAHUS JIEKTPOIHEPTUU B
MTOBCETHEBHOM KU3HU
Mexanudeckre BOJIHBI, yCIOBHS
1 pacnpoctpanenus. [lepuon. CkopocTth bu6nuoreka LHOK https:/
pacrpoCcTpaHeHUs U JJIWHA BOJHBL. m.edsoo.ru/ff0cca54
[Tonepeunbie U IPOJOJIbHBIE BOJIHbI
2 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH 3ByKa. bubnuotexa [{OK https:/
Bricora Tona. TemOp 3ByKa m.edsoo.ru/ff0ccclOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX CBOMCTBA
P ’ bubmuoteka [{OK https:/
23 u ckopocTb. LlIkana aneKTpoMarHuTHBIX
m.edsoo.ru/ff0ccfe0
BOJIH
24 [IpuHIUIIBI paInOCBSA3U U TEIECBUICHHUS.
PazButne cpenacts cBszu. Pagnonokanus
25 Konrponsnas padora «Konebanus u bubnuoreka LOK https://
BOJIHBDY m.edsoo.ru/ff0cc618
[IpsamonnHENTHOE pacIPOCTPAHEHUE CBETA
p FIOC pacipocTparcer bubmuoteka [{OK https:/
26 B OJTHOPOJIHOM cpene. ToueuHsblit
m.edsoo.ru/ff0cd350
HWCTOYHUK cBeTa. JIyy cBeTra
27 OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS bu6nmoreka [OK https:/
cgeta. [locTtpoenue n3obpakeHuil B m.edsoo.ru/ff0cd4e0
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IIJIOCKOM 3€pKaJjc

[Ipenominenne ceera. [lonHoe BHyTpeHHEE

bu6mmoreka I{OK https://

2 Tpaxkenue. 11 JIbHBIA YTOJI IIOJTHOT
8 oTpakenne. Lpee Yroqt foJHOTo m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
29 JlaboparopHas pabota «M3mepenue bu6nmoreka [IOK https:/
IoKa3aress NPeJIOMIICHUS] CTEKIIay m.edsoo.ru/ff0cd67a
Jlunzer. [Moctpoenne n3o0paxeHwuii B
P oop bu6mmoreka [{OK https://
30 nuH3e. Popmylia TOHKOU JIMH3HI.
m.edsoo.ru/ff0cddle
YBeIUUECHUE JIMH3bI
31 JlaboparopHuas padota «/ccnemoBanue
CBOMCTB M300pa)KEHUH B JIMH3AX)
Hucnepcus cBeta. CIoKHBIN COCTaB
32 6enoro ceera. L[Bet. JlJaboparopuas
pabota «HaburoieHue aucnepcuu CBeTay
33 Wntepdepennus cera. Judpakius bubnmuoreka LOK https:/
ceeta. JlndpakimonHas pemérka m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bu6nuoreka [HOK https:/
ITonsipuzanus ceeta m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPHI U YCTPOICTBA U
YCIOBHS MX 0€3011aCHOTO MPUMEHEHUS
['paHu1lbl TPUMEHUMOCTH KIACCUYECKOM
36 MI;XB.HII/IIKI/I %OCT JIaThI CIIEUAIBHOM Eubmrorexa HOK https://
) y H m.edso00.ru/ff0cf862
TEOPHH OTHOCUTEIHLHOCTH
OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH.
37 3ameieHue B eMeHi u CI())K arieHue bubmmorexa OK hitps://
A P partl m.edsoo.ru/ff0cfad42
JUIAHBI
DHEprusi ¥ UMITYJIbC PEISATUBUCTCKOM
P YIRC D N bu6mmoreka I{OK https://
38 yacTUIbl. CBsI3b MAcChl C SHEPTUEH U
m.edsoo.ru/ff0cfc68
HUMITYJILCOM. DHEPTHUS TIOKOS
39 Kontponbnas padota «Ontuka. OCHOBBI bubnuoteka [{OK https:/
CIIELMAIBHON TEOPUH OTHOCUTEILHOCTH m.edsoo.ru/ff0ctf610
40 ®oronsl. ®opmyina [Inanka. Sneprus u bubnuoreka L{OK https:/
UMIYJIbC (OTOHA m.edsoo.ru/ff0cfel6
41 OTKpBITHE W UCCIIEAOBAHUE bu6mmoreka I{OK https://
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dbotorddekra. OnbiTer A. I'. CTonerona m.edsoo.ru/ff0cffc4
3akonbl Portodpdekra. YpaBHEHHE

42 3ﬁHMTegHa ﬂﬂqs)l(b(bOTOB(I)(geKTa. «Kpachnas Elﬂgizggzi;(go%ooéew
rpaauiay horodddexra ' ]

43 JHaBnenue ceera. OneiTel I1. H. JIeGenena. bubnuoreka [{OK https:/
XUMHYECKOE JICUCTBUE CBETA m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucrsa u

44 MPAKTUYECKOE MPUMEHEHHUE:

(boTOoRIeMEHT, POTONATUHK, COTHEUHAS
Oatapest, CBETOJINO]T

45 Pemenue 3amgad nmo reme «7€MEHTHI bubmuoteka [{OK https:/
KBAHTOBOW ONTHKIW)) m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OMbITHI

46 Pesepdopaa mo paccesHUIO 0-4aCTHIL. iﬁggfﬁﬁgﬁw
[TnanerapHasi MOJEJIb aTOMA —"

bu6mmoreka I{OK https://

47 Hoctynarst Bopa m.edsoo.ru/ff0d0afa
Nznyyenue u nornouieHue (GOTOHOB MpU

48 e gxo € aToma ¢ oH:{oro q)OBH}I b Bubmzorexa IOK hitps://

PEXOAL N 8 yp m.edsoo.ru/ff0d0afa
SHEPruu Ha Jpyroil. Buasl criekTpoB
BounHoBBIE cBOMCTBa yacTull. BonHb! ne

49 bpoiina. KoprnyckynsipHO-BOJIHOBOM bubnmoreka [IOK https:/
nyanu3M. CIOHTaHHOE U BBIHYKICHHOE m.edsoo.ru/ff0d0ca8
W3ITYICHUE
OTKpBITHE PAIMOAKTUBHOCTH. OMBITHI

50 PCSGII))(l)Opl[I; rf[o OTIPEJICTICHUIO COCTaBa bubmorexa [TOK hitps://

m.edsoo.ru/ff0d0fd2
paJlOaKTUBHOTO U3JIyYEHUS
CgaoiictBa anbda-, 6era-, raMma-

51 U3Jly4eHUs. BiausiHue paaioaKTUBHOCTH
Ha JKUBBIE OPTraHU3MBbI
OTKpbITHE NIPOTOHA U HEUTPOHA.

59 N3otomnsl. Anbga-pacnaz. DIeKTPOHHBII bubnuoreka L{OK https:/
Y TIO3UTPOHHBIN OeTa-pacnaf. ['amma- m.edsoo.ru/ff0d1162
W3JIYYCHUE

53 DHEprusi CBSI3U HYKJIOHOB B siJIpe. bubnmoreka [{OK https:/
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SnepHbie peakuuu. SepHbIA peakTop.
[Tpobnembl, epCreKTUBHI,
9KOJIOTMYECKUE aCTEeKThI SIEPHOI
SHEPreTUKU

m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUlbl. OTKpbITHE
Mo3UTpoHa. MeTo bl HAOMIOICHUS U
pErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron «®yHaameHTanbHbIe
B3anMoJeiicTBus. EquHCTBO (hmznueckoit
KapTUHBI MUPay

but6mmoreka I{OK https://
m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mH0TO0 HebOa. Co3Be3nus, sipKue

3Bé3Z[I>I, ITaHEThI, UX BUAMMOC ABHUXKCHHUC.

ComnHeuHas cucremMa

56

Comnure. ConHeyHast akTUBHOCTD.
Wcrounuk sHeprun CosHIA U 3BE3]1

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI INIABHOM MOCIIEI0BATEIBHOCTH.
BnyTtpennee ctpoeHune 3BE3 .
CoBpeMeHHbIE IPEACTABICHUS O
MIPOUCXOXKACHNH U 3BotoLuu CosHIa 1
3BE3

58

Mueunsiii [Iyte — nama ["anaktuka.
[Tonoxenue u amxenue ConHila B
lNanaktuxe. ['anaktuku. YEpHBIEC IBIPHI B
siIpax rajJakTUK

59

Bcenennas. Pasberanue ranakTuk.
Teopus bonbmoro B3peiBa. Penukrosoe
n3ydyeHue. MerarajakTuka

60

Hepenennsie npobeMbl aCTpOHOMUHU

61

Kontponbhast pabota «D51eMeHTHI
ACTPOHOMHUU U aCTPOH3UKI»

62

O6o06maromuit ypok. Ponb ¢puzuku u
ACTPOHOMUH B S3KOHOMHUYECKOI,
TEXHOJIOTUYECKOM, COLMAIIBHOU U
ATUYECKOM cdhepax NesTeaTbHOCTH
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YCJIOBCKaA

63

O6o0maromuii ypok. Poms u mecto
(U3UKU ¥ ACTPOHOMHH B COBPEMEHHOM
Hay4YHOW KapTHHE MHpa

64

O6o6maromuii ypok. Poib ¢puszudeckoit
Teopuu B POPMUPOBAHUU TIPEICTABICHUN
0 (hM3NYECKON KapTHHE MUPA

65

O6o0maromuii ypok. Mecto ¢hu3ndecKkoi
KapTUHBI MUpa B 00ILEM psy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MPEJCTABICHUI O IPUPOJE

66

PesepBHeIil ypok. MarautHoe noe.
DJNEeKTpOMarHuTHasl MHAYKIHS

67

PezepBublii ypok. OnTtuka. OCHOBBI
CHEeNUAIbLHON TEOPUU OTHOCUTEILHOCTH

68

Pesepnblii ypok. KBanroBas ¢usuka.
DeMeHThl aCTPOHOMUU M aCTPOPHU3UKHU

bu6mmoreka [{OK https://
m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOANMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O NTIPOLHECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHUAJIBI JJIA YHEHUKA

1.Yuebnuk: .. Mskumes, b.b.byxosues, H.H.Corckwuii. ®uzuka — 10, M.: [IpocBemienue,
2021

2. Vwuebnwuk: I'.S.Mskumes, b.b.byxosnes, H.H.Corckuii. ®uszuka — 10, M.:
[Ipocsemenue, 2021

3. CremanoBa ['.H. CoopHuuk 3amau no ¢pusuke 10-11 xmace. M.: IIpocsemenne, 2020.
—240c.

METOANYECKHUE MATEPHUAJIbBI UIA YUUTEJIA

1.YueoOnuk: .. Mskumes, b.b.byxosues, H.H.Corckuii. ®uzuka — 10, M.: [IpocBemienue,

2021

2. VuebOnwk: I'.S.Msxkumes, b.b.byxosues, H.H.Corckuii. ®uszuka — 10, M.:

[Tpocsemenue, 2021

3. CremanoBa ['.H. CoopHauk 3amau o ¢pusuke 10-11 xmace. M.: IIpocsemenne, 2020.
—240c.

4.Y4eOHOe »dIyIeKTpoHHOE w3maHue. MHTepakTuBHBIN Kypc (usukn mus 7-11

kiaccoB. [Ipaktukym. ®UINKOH. CD — auck. 2019

5.YuebHoe »sieKTpoHHOe wu3naHue. VIHTepakTuBHBIA Kypc ¢usuku ansa 7-11

kiaccoB. Jlabopatopust Kupunn u Medoauii. CD — auck. 2019.

6.YuebHoe anexkrpoHHoe u3aanue. JlaGopatopueie pabotel mo ¢usuke. popa. CD —
nuck. 2019

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/ https://infourok.ru/

https://multiurok.ru/

https://nsportal.ru/

http://www.myshared.ru
/

YYEBHOE OBOPYJOBAHHE

Kommbrotep, MynsTuMeanitHbIi npoektop, MHTepakTiBHAsA 1ocka, Habop mabopaTopHoro
obopynoBaHus 7151 GU3HUUECKOTO IKCIIEPUMEHTA.
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OBOPYJAOBAHHUE J1JIs1 IPOBEJAEHUSA JIABOPATOPHBIX, IPAKTUYECKUX
PABOT, IEMOHCTPAIIUIA

CrannapTHeIil HAO0p TabopaTOpHOTO 00OPYAOBAHMS YUCHUKA, BUPTyaidbHas (pu3ndeckas
naboparopus
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