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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ¢u3uKe 0a30BOrO0 YpPOBHS Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE IMOJOKEHUU W TpeOOBaHUU K pe3yibTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTelIbHOM Mporpammsl, mnpeactaBieHHbIX B OI'OC
COO, a Takxke c yu€roMm (eaepanbHOH pabodeld MPOrpaMMbl BOCIHTAHUA U
KOHLENIUK TpenoaaBaHusl ydeOHoro mnpeamera «®dusumka» B 00pa3oBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoit denepanuy, peaTU3yIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

ConmepxaHue mporpamMmbel 1O (M3HMKE HAIMpaBIeHO Ha (QOPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOyuarontuxcsa 10-11 kimaccoB mpu oO0yueHun
ux ¢u3nuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOTO MOIXOA.
[Iporpamma o gusuke coorBercTByeT TpedoBanusaM GI'OC COO k mmaHupyeMbiM
JMYHOCTHBIM, TIPEIMETHBIM U METaIllpeAMETHBIM pe3yJibTaTaM OOYy4YeHUs, a TaKKe
YUYHUTBIBAET HEOOXOJMMOCTh pEAU3AlMKN MEXIPEIMETHBIX CBSi3e (U3UKUA C
€CTECTBEHHO-HAYYHBIMH y4€OHBIMU MpeaMeTaMu. B Hell onpenensitoTcs OCHOBHbBIE
eI U3ydeHus: PU3UKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus, JIaHUPYEMbIE
pe3yIbTaThl OCBOCHHUSI Kypca (PU3UKH: TUYHOCTHBIE, METAIIPEAMETHBIC, PEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

« IUIAHUPYEMbIE PE3yJbTaThl OCBOECHHUS Kypca (PU3UKU HAa 0a30BOM YpOBHE, B
TOM YHCJIE IPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUEHUS;

« coaepkaHue yueoHoro npeameta «Dusnka» mo rogaM 00yUdeHUs..

®du3rka Kak Hayka O HauboJsiee OOIIMX 3aKOHAX NPUPOJBI, BBHICTYIAas B
KauyeCcTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUI 00 okpyxaromiemM mupe. LIIKoabHBIN Kype (QU3UKK - CHCTEMOOOPa3yIOMIHiA
JUTSl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKUE 3aKOHBI
JeXKaT B OCHOBE TIPOIIECCOB M SBJICHHWH, H3y4aeMbIX XHMHEH, OHOJOTHEH,
dbusznyeckoii reorpadueii u actponomuei. Mcrnonb3oBanue v akTUBHOE TPUMEHEHHUE
(bu3nYECKUX 3HAHUH OTpeeseT XapaKTep U pa3BUTHUE Pa3HOOOPA3HBIX TEXHOJIOTHI
B cdepe »HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, TOJYYEHHUS HOBBIX
MaTepHalioB C 3aJaHHBIMU CBOWCTBaMU M Jpyrux. M3ydenue (U3MKU BHOCUT
OCHOBHOW BKJaJ, B (OPMHpPOBAHHE €CTECTBEHHOHAYYHOW KapTHHBI MHpa
oOyyaromumxcsi, B (popMHUpOBaHHE YMEHHU MPUMEHSATh HAYYHBIM METOJI TO3HAHUS
MIPU BBITIOJTHEHUU UMU YUEOHBIX HCCIICIOBAHUM.

B ocHOBY Kypca huzuku 111 ypOBHS CpeIHETO 00111eT0 00pa30BaHMS MOJTO0XKEH
pAI Uaeh, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €T0 TTOCTPOSHUS.



Hoess yenocmuocmu. B COOTBETCTBUM C HEM KypcC SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COIEPKUT MaTepual U3 BCEX pa3zesioB (PU3MKH, BKIIOYACT Kak
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DH3UKHU.

Hoesn cenepanusayuu. B coOTBETCTBHUM C HEW MaTepuan Kypca (QHU3UKU
o0beMHEH BOKpPYr (Qu3nmdyeckux Teopuil. Beaymmm B Kypce sBisercs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus MNpeanosiaraéT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMada (U3NYECKOM HAYKHU, OCMBICICHHE CBSI3U Pa3BUTHUSA
¢u3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU TIpoOIeMaMu.

Hoes npuxnaonoti nanpasnrennocmu. Kypc Gu3uku npesamnonaraet 3HakOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKHX U TEXHOJOTHYECKHX MPUIOKEHUN M3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oskonocuzayuu peannusyercs TOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJIepKaHus, MOCBAUIEHHBIX HKOJIOTMYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBI C PA3BUTHUEM TEXHUKU U TEXHOJIOTMH, a Takke OOCYXAeHUs MpodiieM
PalMOHAIIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTHUECKONH O€30aCHOCTH.

CrepKHEBbIMU 3JEMEHTaMU Kypca (U3HKM Ha YPOBHE CpPEIHEro OoOUIero
oOpa3oBaHUsl ABISAIOTCA (u3nueckue Teopuu (GOopMUPOBAHME MPEICTABICHUN O
CTPYKTyp€ MOCTPOCHUS (PU3NUECKOW TEOpUH, PO (PYHIAMEHTAIBHBIX 3aKOHOB U
MPUHIUIIOB B COBPEMEHHBIX IIPEICTABICHUAX O IPUPOAE, TPAHUIAX TPUMEHUMOCTH
TEOPUM, JUIsl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIIECCOB).

CHCTeMHO-IesTeNbHOCTHBIN MOAX0A B Kypce (DU3MKHU peaTu3yeTcsl Mpexe
BCEro 3a CUET OpraHu3allii SKCIIEPUMEHTAIILHOM AeITeTbHOCTH 00yvatormxcs. s
0a30BOro ypoBHSI Kypca (PU3MKH - 3TO HCIOJIb30BAHME CUCTEMbl (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX KCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B IPOrpaMMe
no ¢u3nke OoOBEAMHEHBI B OOIIMI CIHCOK YYEHUYECKUX NPAKTUYECKUX padoT.
Boigenenue B yka3aHHOM IepedyHe JaboOpaTOpHbIX paboOT, MPOBOIUMBIX MJIs
KOHTPOJIL U OLEHKH, OCYLIECTBIIECTCS YYaCTHUKaMU 0Opa30BaTeIbHOIO IMpoliecca
UCXO/Is1 U3 0COOEHHOCTEH TITaHUPOBAHMSI M OCHAIlIeHHs kaOuHeTa pusuku. [Ipu aTom
o0ecreynBaeTcsl OBJAJICHUE OOYYaIOIIMMUCS YMEHUSMH NPOBOAUTH KOCBEHHBIE
U3MEPEHHUsI, MCCIIEIOBAHUS 3aBUCHUMOCTEN (PU3NYECKHX BEJIMYMH U MOCTAHOBKY
OMBITOB IO MPOBEPKE MPENI0KEHHBIX THIIOTES.

bonpnioe BHUMaHuE yaenseTcs peleHUI0 PacCYETHBIX M KAUECTBEHHBIX 3a1a4.
IIpu aTOM mJ1s pacu€THBIX 3a7a4 MPUOPUTETOM SIBIIIFOTCS 3aa4 C SIBHO 3a1aHHOM
(bu3HUECcKO MOJIENbIO, MO3BOJISIOLINE TPUMEHSITh U3yYEHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KakK U3 OJIHOIO paszfena Kypca, TaK W UHTErpupysl 3HaHUS W3
pa3HbIX pazzaenoB. JlJis Ka4yeCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBsICHEHHE TMPOTEeKaHUs (PU3NYECKUX SIBICHUW W TPOIIECCOB B OKpYyXKarolleh
XKU3HU, TpeOyromme BbIOOpa (PHU3UUYECKOW MOJEIM JUIS CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootBerctBuu ¢ TpedoBanusamMu GI'OC COO k MaTepruasbHOTEXHUUYECKOMY
oOecrieyeHnto yueOHOro mnpoiecca 0a30BbI ypOBeHb Kypca (PU3MKM Ha YpPOBHE
cpemHero oOmero oOpa3oBaHUS JOJKEH HM3y4aThCsl B YCIOBHUSAX IMPEIMETHOTO
KaOuHeTa (U3MKH WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere (QU3HKU NOKHO OBITH HEOOXOAMMOE
nabopaTopHoe 000pyI0BaHUE IS BHITIOJHEHUS YKa3aHHBIX B [IporpamMme o (Gpusuke
YUYEHHUYECKHUX MPAKTUYECKUX PaboT U IEMOHCTPAIMOHHOE 000PY/I0BaHKE.

JleMoHCTpaniMoHHOE  000pynoBaHue (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIMIOM MHHHMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpaMMme Mo (U3HMKE KIIOUEBbIX JEMOHCTpAaUUN s
UCCJIENOBAHNUS ~ M3yYaeMbIX SIBJICHMHM M  INPOLECCOB, OMIMPHUYECKHX U
(GyH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe o00OpyAOBaHUE [JIi YYCHUYECKHX TMPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUUYECKUX KOMIUIEKTOB U OOECIEUMBAETCA B paCcuéTe
OJJHOTO KOMIUIEKTa Ha JBYX oOywatomuxcsa. Temarnueckue KOMIUIEKTbI
7a00paTOpPHOTO O0OOPYIOBaHUS JOJKHBI OBITh IOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOrOBBIX M IU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE HU(POBBIX J1a0OpaTOPUA.

OCHOBHBIMM LEJIAMHU U3y4YE€HUSI PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

* (opMupoBaHHe HHTEpeca M CTPEMIICHHS OOYYAIOIIMXCSI K HAyYHOMY
U3YUYCHUIO TPHPOJBI, Pa3BUTHUC WX HMHTCIUICKTyalbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

* pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC IMO3HAHUSA U (POPMHUpPOBAHHUEC
UCCIICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHUSIM;

* (opMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJibTaTa U3yUeHUs

OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

* (dhopMUpPOBAHHUE YMCHHI OOBSICHSTD SIBJICHUS C UCIIOJIb30BaHUEM

bu3MYeCcKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;
* (opmupoBaHuEe TPEACTABICHUNA O PO (PUUKHU HJIA PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

JlocTikenre ATUX 1lieJiel 00eCeYynBaAETCs DEUICHUEM CIIEIVIONIUX 3a1ad B



* mOpuoOpeTEeHHUEe CUCTEMbI 3HAaHUM 00 00IUX (PHU3MIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUSAX, BKIIOYAas MEXaHUKY, MOJEKYJSIpHYI0 (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTHI aCTPODU3UKHY;

* (opmMupoBaHMe YMEHHH TPUMEHITh TEOPETUUYCCKUE 3HAHUS IS
OOBsSICHEHUS (PU3NYECKHX SBJICHUA B TPUPOAEC W I TPUHITHSL
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

* OCBOEHHE CIIOCOOOB pEIICHMsS PA3IUYHBIX 337a4 C SIBHO 3aJaHHOU
dusznyeckoil Mopenplo, 3amad, MOAPa3yMEBAIOUINX CaMOCTOSITEIBHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

* TOHWMaHWC (PU3NYECKUX OCHOB U MPHUHITUIIOB ACHCTBUS TEXHHUYCCKUX
YCTPOMCTB M TEXHOJIOTMUECKUX MPOLIECCOB, UX BIMSHUS Ha OKPY>KAIOIIYIO
cpeny;

* OBJAJICHUE METOJAAMH CaMOCTOSTEIHHOTO IUTAHUPOBAHMS WU TMPOBEICHUS
(GU3NYECKUX 3KCIEPUMEHTOB, aHAM3a M HMHTEpPIpeTanuu WH(OpMaIuHy,
OIIpe/IeNICHUS IOCTOBEPHOCTHU MOJIYUYEHHOTO PE3yJIbTara;

* CO3JIaHHE€ YCIIOBUU JUIsl Pa3BUTHsS YMEHUHN MPOEKTHO-UCCIEI0BATEIBCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusyuyenue ¢usuku (0a30BbId ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro

oOpazoBanus otBoguTcsa 136 yacos: B 10 knacce - 68 yacos (2 yaca B Henento), B 11
KJacce - 68 yacoB (2 yaca B HEJIEINIO).

PaGouass mnporpamma mno @usuke cdopmupoBaHa ¢ ydeToMm PabGouei
nporpammbl Bocriutanus LIIkossr.

Peanuzanus BocmuTaTeIbHOTO MTOTSHITMAIA YPOKOB MPEyCMaTPUBACT:

* MAaKCUMaJbHOEC  HWCIIOJh30BAHWE  BOCIUTATEIBHBIX  BO3MOKHOCTCH
coJiep KaHus y4eOHOTo TpeaAMeTa Jisi POPMUPOBAHUS Y 00YHAIOIITXCSI POCCHICKUX
TPaJMIIMOHHBIX  JYXOBHO-HPAaBCTBEHHBIX U  COLMOKYJIBTYPHBIX IICHHOCTEH,
POCCHUHCKOTO MCTOPUYECKOTO CO3HAHUSI HA OCHOBE MCTOPUYECKOTO MPOCBEIICHHUS,
mo00p COOTBETCTBYIOMIETO COJEPKAHMS YPOKOB, 3aJaHHM, BCIIOMOTATEIBHBIX
MaTepHaIOB, TPOOJIEMHBIX CUTYAIMH JIJIs1 00CY K ICHUIA;

* BKJIIOUCHHE B Pabodyl0 mporpamMmy Mo (U3HKE IEeJIEBBIX OPUEHTHPOB
pPE3yIbTATOB BOCIIMTAHMS, UX YUET B ONPEICIICHUN BOCIIUTATEIbHBIX 3a/1a4 YPOKOB,
3aHATHI;

* BKIIIOYCHHE B pabodyr0 MporpaMMy TEMaTUKH B COOTBETCTBHH C
KaJICHJAPHBIM TIJIAHOM BOCIIMTATEIILHON pabOThI;

* BBIOOpP METOJIOB, METOJUK, TEXHOJOTHH, OKA3bIBAIOIIUX BOCIUTATEIHHOE
BO3JICCTBHE HA TUYHOCTh B COOTBETCTBUU C BOCIIUTATEIILHBIM UCAIOM, IIEJTbIO U



3aJlayaMy  BOCIIUTaHUSA, 1I€JIEBBIMU OPHUEHTHUPAMU PpPE3YyJbTAaTOB BOCIUTAHUS;
peann3aluio NPUOPUTETA BOCIIUTAHUS B YUCOHOU JIEATEILHOCTH;

* TMpUBJCYCHHE BHUMAaHUS OOydYalOMMXCA K IEHHOCTHOMY AacHeKTy
U3y4YaeMbIX Ha YpPOKAaX MPEIMETOB, SBJICHHA W COOBITUN, HWHHUIIMUPOBAHUE
OOCY>KJICHH, BBICKAa3bIBAaHUW CBOETO MHEHHS, BBIPAOOTKH CBOETO JHUYHOCTHOTO
OTHOUIIEHUS K U3YYaeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;

* T[pPUMEHEHHE  UWHTEPAKTUBHbIX  (popm  yuebHOW  paboOTBl  —

WHTEJUIEKTYJIbHBIX, CTUMYJIMPYIOUIMX ITO3HABATEIbHYI0 MOTHBALMIO, HIPOBBIX
METOJMK, JHUCKYCCHW, MJAIOUIMX BO3MOXHOCTb MPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHUBHOT'O IMAJIOTa; FPYIIIIOBOM padOThI, KOTOPask yYUT CTPOUTH OTHOILICHHS
U JICCTBOBATh B KOMaH/I€, CIOCOOCTBYET PAa3BUTHIO KPUTUYECKOTO MBIILICHUS;
* MOOyXAeHHe 00ydaromuxcs coO01aTh HOPMbI TIOBEICHHUSI, MTpaBUiIa OOIICHUS
CO CBEPCTHHKAMHU M MEJaroruyecCKMMHU pabOTHUKAMHU, COOTBETCTBYIOIIHME YKIIAIY
o01eo0pa3oBaTeIbHON OpraHu3aluu, YCTaHOBJICHUE U MOJJIEPKKY
no0poxenarenbHON aTMochepsl;

* OpraHM3allil0 HaCTaBHUYECTBA MOTHUBHPOBAHHBIX U 3PYIUPOBAHHBIX
oOyuaroluxcs Hajl HEyCHEeBAIOUIMMHU OJHOKJIACCHUKAMH, B TOM YHCJIE C OCOOBIMU
o0pa3oBaTEIbHBIMU  MOTPEOHOCTSMHM, JAlOlIero OOyYalolMMCS — COLMAIBHO
3HAYMMBIHN OMBIT COTPYAHUYECTBA U B3aUMHOMN TOMOIIH;

* VHULAHWPOBAHWE M TOMIEPKKY HCCIEIOBATEIbCKON  JI€ATEIbHOCTH
oOyuaromuxcs, MJIaHUPOBAHUE U BBIIOJHEHUE WHAUBUAYAIbHBIX M TPYMNIOBBIX
IIPOEKTOB BOCIUTATEIbHOM HAIIPaBICHHOCTH.

B ocHoBe BpIOOpa METOJIOB U MPUEMOB, (POPM pabOTHI JIEKUT OPUEHTALIUS Ha
1ieJIeBbIe MMPUOPUTETHI, 0003HaUeHHBIE B Paboueit nmporpamme Bocriutanust 11Ikosmbr.

[IpennaraeMeiii B mporpamMme Mo (u3uKe IMepedYeHb J1a00paTOPHBIX M|
NPAKTHYECKUX pPAa0OT SBIIAETCS PEKOMEHIOBAaHHBIM, YYHUTEIb JClIaeT BHIOOD
NpoBeJCHUS J1ab0paTOpHBIX pabOT H OINBITOB C YYETOM WHIMBHIYAIbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COILEPKXAHUE OBYYEHUSA
10 KJUIACC

Pa3nen 1. @u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®u3uka — HayKa o mpupoae. Haydnble METOABI MO3HAHUS OKPYKAOLIETO MUPA.
Ponb 3kcnepumeHTa M TEOPUHM B MPOLECCE MO3HAHUSA MPUPOJBL. DKCIEPUMEHT B
busuke.

MonenupoBanue (U3MUECKUX SBJIEHUN W mpoleccoB. HayuHble TMmoTe3sbl.
duzuyeckue 3aKOHbl U TEOpPHH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponbp u mecto ¢usmku B pOpMUPOBAHMU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ 1M(PPOBBIE H3MEPUTENbHBIE MNPUOOPBI, KOMIIBIOTEPHBIE
JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmwxkeHUE. OTHOCUTEIBHOCTh MEXAHHYECKOTO JIBUKCHUSI.
Cucrema otcuéra. Tpaekropusi.

[lepemenienue, cKOpocTh (CpeaHsisE CKOPOCTh, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHHE MAaTEpPUAIIbHOM TOUYKH, WX MPOEKIMA HA OCH CUCTEMBbl KOOPIHMHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpsIMOJIMHEWHOE JBIKeHue. ['paduku
3aBUCHUMOCTH KOODAWHAT, CKOPOCTH, YCKOPEHMWs, MYyTH U [EepeMelIeHus
MaTepUalIbHON TOYKU OT BPEMEHH.

CBobOoHOE TIasieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

Kpuonunennoe npmxenune. JBHKEHNE MATEPUAIIBHOW TOUKH IO OKPYKHOCTHU
C TMOCTOSIHHOM I10 MOJYJIKO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JIMHEHHAS CKOPOCTh.
ITepuon u wactora ob6parieHus. LleHTpocTpeMUTEIBHOE YCKOPEHHE.

TexHudeckne YCTpPOMCTBA M MNPAKTUUYECKOE MPUMEHEHHE: CIHUIOMETD,
JIBUKEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC MIEPEAAYH.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, WITIOCTPALMS KUHEMATHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeobpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Ttena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

Hanpasnenue ckOpoCcTH IpHu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yyeHne HEpaBHOMEPHOIO NBUKECHUS C LIEJBIO ONPEACICHUS MIHOBEHHOMN
CKOpOCTH.

HccnenoBanne COOTHOLICHUS MEXAY IIYTSAMH, MPONACHHBIMU TEJIOM 3a
NOCJIENOBATEIbHBIE PABHBIE MPOMEXKYTKM BpPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenue nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3ydenue aBuxkeHus Teia, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipyauun  otHocutenbHOCTH  [amuies.  IlepBbld  3akoH  HproToHa.
NuepunaibHble CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon Hetotona st
MarepuaabHOU TOUKU. Tperuii 3akoH HbroTOHA U1l MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHua. Cuna Tsoxectu. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoJibkeHus1, kaueHus ). Cuna tpenus. Cyxoe
TpeHue. Cuia TpEeHUs CKOJIbKEHUS U cuiia TpeHus: nmokosi. KoadduireHt tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJA B AKUJKOCTH WIIN Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpaumieHus. I[lmedo cuibel. YcinoBust
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckrue YCTpPOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: IMOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME NHEPIUHN.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIMNX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cuit.

CrioxeHune cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.

HesecomocTts. Bec Tena npu yckOpeHHOM oAbEME U AJCHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii akcnepumenm, nabopamopmsvie pabomol

Nzydenne nBmxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.



HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B MPYXKHUHE U
pE3nHOBOM 00pasle, OT UX AePopMarLi.

HccnenoBanue yciOBUM paBHOBECHs TBEPIOTO Tela, HMMEKOLIETO OCh
BpAILICHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

HNmmynbe MaTepuanbHOM TOYKH (Te€la), CUCTEMbl MaTEpUabHBIX TOYEK.
NMnynsC cwiibl M1 U3MEHEHHE HMITyJbCa Tella. 3aKOH COXPAHEHUS HMMILYJIbCA.
PeaktnBHOE nBUXEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass sHeprus maTepuainbHON TOukd. Teopema 00 H3MEHEHUU
KMHETHYECKOW YHEPTHUH.

IToreHnmanbHas DHEPTHSL. [TorennmansHas SHEPTHUs yIpyro
nedhopMupoBaHHOM NPy KUHBL. [loTeHIIManbHas SHEPTUs Teja BOJIU3U MOBEPXHOCTH
3emiu.

IloreHIMaNbHBIE W HENOTEHIUAIbHBIE  CHIIBL. Cesi3p  paboOTHI
HENOTEHIMAJIBHBIX CHJI C U3MEHEHUEM MEXAHMYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAaHEHUS MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckre yCcTpoMCTBAa M INPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOIIED,
IIPY>KUHHBIN TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUsI UMITYJIbCA.

PeaktnBHOE nBMXEHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

UccnenoBanue cBsizu pabOThI CUIIBI ¢ UBMEHEHUEM MEXAHUYECKOW IHEPruu
TeJa Ha IIPUMEpE PACTSIKEHMs PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgekyisipHast u3nka u TepMOJAMHAMUKA
Tema 1. OcHosvl MONEKYAAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TOJOKEHHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysua. Xapakrtep ABUKEHUS U
B3aUMOJICCTBUS YaCTHUI[ BeElIeCTBA. MoOJenu CTPOCHUs Ta30B, XKUIAKOCTEU U
TBEPJIBIX TEJ U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjeiel. Macca u
pasmepsl MoJiekyJl. KonnuecTBo BemiectBa. [TocTosiHHas ABoraapo.

TerutoBoe paBHOBecue. Temmneparypa u €€ uzmepenue. lllkana temnepatyp
Llenscus.



Mopens naeanpHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYISIPHOKMHETUYECKON
TEOpUU WJACAIBHOrO ra3a. AOCOJIOTHAasE TeMIliepaTypa Kak Mepa CpelnHen
KMHETUYECKOW YHEPTUM TEIJIOBOTO NBMKEHUS 4dacTul rasza. lllkama temmeparyp
KensBuna. ['a3oBble 3akoHbl. YpaBHeHue MeHnneneeBa—Kamneiipona. 3akoH
JlansToHa. 30mpoliecchl B U1€aIbHOM T'a3e C MOCTOSIHHBIM KOJTMYECTBOM BEIIECTBA.
['paduueckoe npeacTaBieHre U3OMPOIECCOB: U30TEPMA, U30X0pa, 300apa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OmBITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOEHWE BemiecTBa, GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbIThl 110 MU HY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnbITHI, JIOKa3bIBAOIIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBHS.

Mogens, WIUTIOCTPUpPYIOIIas IPUPOy AABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, WUIIOCTPUPYIOUIUE YpPAaBHEHUE COCTOSIHUSI HJEaJIbHOIO Trasa,
M30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenne Macchl BO3[yXa B KJIACCHOM KOMHAaT€ HAa OCHOBE HM3MEpPEHHIA
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

UccnenoBanue 3aBUCUMOCTH MEX]y MapaMeTpaMu COCTOSIHUSI pPa3pesKeHHOTO
rasa.

Tema 2. OcHosvl mepmoouHaMuKu

TepMoanHamuueckass cucreMa. BHYTpeHHsE 3HEpPrusi TEPMOAMHAMHUYECKOU
CUCTEMBI U criocoObl €€ n3meHnenus. KonudecTBo TemioTsl U paborta. BHyTpeHHss
SHEPrusi  OJIHOATOMHOIO  HWJEallbHOrO  Traza.  Buasl  Temsonepenayu:
TEIJTIONPOBOIHOCTh, KOHBEKIMS, U3IyUYCHHUE. Y IeJIbHAs TEMJIOEMKOCTh BEILECTBA.
KonnuecTBo TemIOTh pH TeIoNepeaaye.

[Tonsitue 00 amuabatHOM Tiporiecce. IlepBbIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHne mepBOro 3akoHa TEPMOJIMHAMHUKM K wu3omporeccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MPoOI1eccoB B MPUPO/IE.

TennoBble  MamuHbl.  [IpUHOMAOBI  JEUCTBUST  TEIJIOBBIX  MAIIIMH.
[IpeoOpazoBanusi SHEpruM B TEIUIOBBIX MamuHax. KosdduimeHt mnose3Horo
nevictBust teruioBo MamuHbl. [lukn KapHo u ero kos@PuIMEHT MOJIE3HOTO
JENUCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIODHEPTETUKH.



TexHuyeckre yCTpoWCTBA UM MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CrOpaHMsi, ObITOBOW XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpPEHHEH SHEPIHM Tela TPH COBEPIICHWH pPAaOOTHI: BHUIET
MpoOKM W3 OYTBHUIKM TIOJ JNEUCTBHEM CXKAaTOTO BO3Ayxa, HarpeBaHue s¢dupa B
JATyHHOH TpyOKe myTEM TpeHUs (BUICOEMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHepTrun (TeMIiepaTyphl) Tejla Ipu Terionepeaaye.

OmneIT 0 aAMabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHHUBOM).

Mogenu napoBoi TypOUHBI, ABUTATENSl BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuule pabomuol

N3mepenune yaenbHON TEIIIOEMKOCTH.

Tema 3. Aepecammnsvie cocmoanus eeuwyecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa. HacellieHHbI map. YaelbHas TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHHUS.

Tépnoe Teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPONHS CBOMCTB
kpuctaiioB. JKuakue kpuctawibl. CoBpeMeHHble Marepuansl. [lnaBnenuwe wu
KpUCTaJUIU3alud. Y ieJbHas TerioTa miasieHus. Cyoaumanus.

VYpaBHeHue TerioBoro danaHca.

TexHuyeckre yCTpOMCTBA MU MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJOTHH MOJYUYCHUS] COBPEMEHHBIX MaTepHaJIOB, B
TOM YHCJIE HAaHOMATEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMOHCTpalust KpUCTaJIOB.

Vyenuueckuii axcnepumenm, 1abopamopusie pabomol

N3mepenre OTHOCUTENBHOU BIAXXHOCTH BO3/1yXa.

Pa3znen 4. JaekTpoanHaMuKa
Tema 1. dnekmpocmamuxa
DnexTpu3anus Tei. DIeKTpudecKuid 3apsia. J(Ba Buia 3JIeKTpUUYECKUX 3apsi/IOB.
[IpoBogHWKHN,  AMDJIEKTPUKHM U TOJYIPOBOJHHMKUA. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsinoB. 3akoH Kynona. ToueuHbIi 2IeKTpUYECKUil 3aps/I.
Onektpuueckoe nose. Hanpssxk€HHOCTD 3nekTpudeckoro noss. [IpuHnun



CYyNEPHO3ULHNH DJIEKTPUUECKUX MOJel. JIMHUM HAnmpsKEHHOCTU SJIEKTPUYECKOTO
HOJISL.

PaboTa cuit anextpocraruueckoro nosis. [lorennuan. Pa3HocTh MOTEHIIMATOB.
IIpoBOOHMKM M JUAIEKTPUKMA B JJIEKTPOCTATUYECKOM IOJIE. JlMdneKkTpuueckas
ITPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHieHCaTop. DIEKTPOEMKOCTh TIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuyeckre yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETpP, AJNEKTPOCTATUYECKAs] 3allUTa, 3a3€MJICHUE BJIEKTPOnpuOOpOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

IIpOBOAHUKH B 2JIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTuyecKas 3aluTa.

JINDIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTB INEKTPOEMKOCTH IIJIOCKOT0 KOHAEHCATOPA OT IJIOIIAIH IIIaCTHH,
PACCTOSHUS MEXIYy HUMU U JUAIEKTPUUECKOW POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3mepenne 35meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHSI CYILIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuiia Toka. [locTOSIHHBIN TOK.

Hanpsoxkenue. 3akon OMa 7151 y4acTKa LenH.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. Y IEIBHOE CONPOTHUBJIEHUE BEILIECTBA.
[TocnenoBarenpHOE, TApaIENBHOE, CMEIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabora nanexkrpuueckoro Toka. 3akoH Jlxoyms—Jlenma. MomtHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYINAS CHJIA U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHMKA TOKA.
3axoH Oma 115 OJIHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. KopoTkoe 3aMbIKaHUeE.

OJIEKTpOHHAas  NPOBOAMMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBIIEHUS METAINIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTD.

DNEeKTpUYECKU TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas U IIpUMECHast IIPOBOJAUMOCTh
noJiynpoBoAHUKOB. CBoiicTBa p—N-niepexoja. [loynpoBogHUKOBBIE TPUOOPHI.

OJIEKTpUYECKH TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.



OJNeKTpU4ecKnii TOK B Tra3ax. CaMOCTOSITENbHBIA M HECAMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpONCTBA H MPAKTHUYECKOE NPUMEHEHHE: aMIepMeETp,
BOJIBTMETpP, PEOCTAT, HCTOYHHKU TOKA, DJIEKTPOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIIbHBIE MPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN JAUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYPOBOAHUKOBBIN U0/, FalbBaHUKA.

Jlemoncmpayuu

N3MepeHre CUiibl TOKa U HaIPSKEHMUS.

3aBUCUMOCTh COMNPOTUBJICHUSI LUIUHIPUYECKUX MPOBOAHUKOB OT JIJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTeprana.

CMenaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe W3MEpEeHHE DIEKTPOABMKYIIEH cuibl. KoOpoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psia U IpOBOJUMOCTb BO3yXa.

OOHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3yueHue cMenaHHOro COeIMHEHUS PEZUCTOPOB.

N3MepeHne 3MeKTPOABUKYIIECH CHIIbI UCTOYHHUKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amexTposusa.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCylIEeCTBISETCS C
YUYETOM COJEPKATEIbHBIX MEKIPEIMETHBIX CBA3€H C KypcamMud MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousimusi, CBA3aHHBIE C W3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAay4yHbI (akT, runore3a, (puznueckas BeJIWYHMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbI YpaBHEHUH, IMHEHHAS PYHKITUSA,
napaboia, runepOosa, ux rpa@uKkd ¥ CBOWCTBA, TPUTOHOMETPUUYECKUE (DYHKIIUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexannyeckoe ABUKEHHE B JKHMBOHM mpupoze, nuddysus, ocMmoc,
TEIJI000MEH JKMBBIX OPraHU3MOB (BUIBI TEIUIONEPEAAUd, TETUIOBOE PaBHOBECHE),
AIIEKTPUUYECKUE SBJIICHUS B )KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOMCTBA TBEP/IBIX TEII, KUIKOCTEU U



ra3oB, JJEKTPUYECKHME CBOWCTBA METAIOB, 3JIEKTPOJUTHUYECKAs JAUCCOLMALINS,
raJibBaHUKA.

l'eoepagusa: BnaxXHOCTb BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBMXKEHHI C HCIOJIb30BAHHEM MEXAHU3MOB,
YYET TpEeHUS B TEXHUKE, MOAIIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHHUKE (pakeTra, BOJAOMET W Jpyrue), IBUTATEb BHYTPEHHETO
cropanusi, napoBasi TypOvMHa, ObBITOBOM XOJIOAWJIBHUK, KOHJUIIMOHEDP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTEpHAIOB, B TOM YHUCJIE€ HAHOMAaTE€pUalOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTAaTHUYECKas 3alluTa, 3a3€MIICHHE DJIEKTPOIPUOOPOB,
KCEpOKC, CTPYHHBIN HPUHTED, AJIIEKTPOHArPEBATEbHbBIE pUOOPHI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, rajIbBaHUKA.

11 KJIACC

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAAL UHOYKUUSA

[TocrosiHHbIE MarHuThHl. B3auMoelcTBE NOCTOSIHHBIX MAarHUTOB. MarHutTHoe
noJsie. Bektop MarHuTHOM MHAYKIUU. [[pUHIIMIT CyTIEepIIO3UIIMN MATHUTHBIX MOJIEH.
JluHMM MarHuTHOM WHAYKUMHU. KapTuHa JIMHUNA MarHUTHOM WHIYKIIUW TOJIS
MOCTOSIHHBIX MAarHUTOB.

MarauTHOE T1OJIe NPOBOJAHWMKA C€ TOKOM. KapTuHa IHMHUNA HMHAYKIUA
MAarHMTHOTO TOJISI JUIMHHOTO MPsIMOTO NPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOTO
POBOJIHMKA, KaTylIKH ¢ TOKOM. OnbIT Dpcrena. Bzaumoaeictere nmpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHnua, €€ MOayJib U HampaBJICHUE. [[BUKEHNE 3apsSKEHHON YaCTUILIBI
B OJJHOPOJHOM MarHuTHOM IMoJjie. PaboTa cunsl Jlopenia.

SlBiieHMEe DNEKTpOMarHMTHOW HHAYKUMHU. [loTOK BekTOpa MarHUTHOM
WHAYKOAW. OJEKTPOABUXKYIIAsd CHJIA WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »snekTpuueckoe moje. OJIEKTPOABWXKYIIas Cujla HHAYKIUUA B
IIPOBOJHHUKE, IBUKYIIEMCS TTOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHnykTUBHOCTE.  SIBI€HME CAMOMHAYKUMH. OJIEKTPOIABMXKYIIAs CHJA
CaMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYILIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuueckne yCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TOCTOSHHBIC
MAarHuThbl, 3JICKTPOMATHUTHI, JJIEKTPOJBUTATENb, YCKOPHUTEIN HJIEMEHTAPHBIX
YaCTUll, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIuHMM UHTYKIIUM MarHUTHOTO TOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME AIEKTPOMArHUTHON UHIYKIIUU.

IIpaBuino Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIJIbI UHAYKIIMU OT CKOPOCTH M3MEHEHUSA
MarHuTHOTO MOTOKA.

SIBlIeHUE CAaMOMHTYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue n1ercTBUA MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS 2JIEKTPOMArHUTHON UHAYKIIUH.

Paspnes S. KoJsieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebGarenbnas  cuctema. CBOOOJHBIE  MEXaHMUYECKHE  KOJIEOaHMUS.
I"apmonnyeckue kosebanus. Ilepuon, vacrora, ammiuryga u (¢as3a KoneOaHUU.
[IpyXuHHBIA MaATHUK. MaTeMaTH4ECKH MasTHHUK. YPABHEHHE TapMOHUYECKHUX
konebanuil. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIECOaAHUSX.

KonebGarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJCATBHOM KOJIOATeTbHOM KOHTYpE. AHAJOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMU KoseOanusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
SHEPIUU B UJICAJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBieHue o 3aTyxaromUx KosieOaHUsSX. BrIHYX/IeHHbIE MEXaHUYECKHE
kosiebanusi. Pezonanc. BeiHy Xk 1€HHbIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUSL.

ITepemennbiii  Tok. CHHycOWJanbHbIA TEPEMEHHBIA TOK. MOIIHOCTh
IIEPEMEHHOTO TOKa. AMIUINTYJHOE W JACHCTBYIOIIEE 3HAYCHHE CWIBI TOKA H
HaIpsKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenaya U MOTPEOIICHUE DICKTPUUECKOM
SHEPIrur. DKOJOTMYECKHUE PUCKHM NPH MPOU3BOJCTBE 3JIeKTpodHepruu. KynbeTypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJjiebaTeabHOW CHUCTEMBl (MPYXUHHBIA WM
MaTeMaTUYECKUIl MASTHHK).



HaGmronenne 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mronenue pe3onaunca.

CBOOOHBIE AJIEKTPOMArHUTHBIC KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCUMOCTH CHJIBI TOKA U HANPSHKEHUST OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COCAMHEHUU PE3UCTOPA, KaTyIIKU
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TUHUYU AIEKTPONEPEaaUH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

HccnenoBanre 3aBUCUMOCTH TMEPHOJIa MAJIbIX KOJEOaHWM Ipy3a HA HUTU OT
JUIMHBI HUTH U MaccChl Ipy3a.

HccnenoBanre nepeMEeHHOI0 TOKA B IIEMU U3 TIOCIIEIOBATEILHO COSTUHEHHBIX
KOHJIEHCATOpa, KaTYIlIK! U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, YcloBUS pacnpoctpanenus. Ilepumon. CkopocTh
pacrnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeyHble W TPOJOJIBHBIE BOJIHBIL.
HNuTtepdepenus u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBHSI U3TYyYEHUSI 3JIIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuentanusi BektopoB E, B, V B anexrpomaruutHoit BoiHe. CBoMcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, MPEJIOMIICHHUE, MoJisapu3anus, Iudpaxius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3MeKTpOMArHUTHLIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHLMTBI pagUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KaroUIel CpeIbl.

TexHuyeckue YCTpONCTBA U TMPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas IMATHOCTHKA B TEXHUKE W MEAMIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE TOMIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Koneobuomeecs Teno Kak HCTOYHHK 3BYKa.

Hab6mronenune orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune uatepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue CBsI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYJIOH U
Y4aCTOTON KOJeOaHMIA.



Hccnenoanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKECHHUE,
npesioMJIeHUE, Mojspu3anus, udpakuus, nHTephepeHITus.

Tema 3. Onmuka

I'eomerpruueckas ontuka. [IpsMonuHENHOE pacnpoCTpaHEHHWE CBETa B
oaHOpoaHOM cpeae. JIyd cBera. ToueuHbI HCTOYHUK CBETA.

OTtpakenue cBeta. 3akoHbl OTpakeHHs cBeTa. [locTpoeHne m300pakeHUl B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI IPEIOMIICHUS cBeTa. AOCOIIOTHBIN TTOKA3aTelb
npenomnieHus. IlomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yrosl IOJIHOTO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

Cobuparoniue u paccenBaroniye JUH3bl. ToHkas TuH3a. DOKyCHOE pacCcTOsTHUE
M ONTHYECKas CHjla TOHKOM JuH3bI. [locTpoeHne n300pakeHuil B COOMpAIOIINUX U
pacceuBaromux JuH3aX. DopMysia TOHKOM JIMH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. HuaTepdepennnss cBera. KorepeHTHbIE HMCTOYHUKH.
Y caoBus HaOMIOEHUSI MAKCUMYMOB U MUHUMYMOB B MHTEp(PEPEHIIMOHHOM KapTHHE
OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UICTOUHUKOB.

HNudpakuus cBeta. [Audpaxuuonnas pemérka. YclioBue HaOMOACHUS
[JIABHBIX ~MAaKCMMyMOB T@pU TAaJ€HUH MOHOXPOMATHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JyIa,
¢doToamnmapaT, MPOEKUMOHHBIA amnmapar, MHUKpPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pacnIpoCTpaHEHUE, OTPAKEHHE M MPEIOMIICHUE CBETa.
OnTtuyeckue npudOpHI.

[TosHOE BHYyTpEHHEE oTpaxkeHue. Mozenb CBETOBOAA.

WccnenoBanue CBOMCTB M300payKeHUH B JIMH3AX.

Mopaenn MUKpPOCKOIIa, TEJIECKONA.

Habntonenue nntepdepeHunn crera.

Habnronenue nudpakiym ceera.

Habmronenue nucnepcuu cBera.

[TonyyeHue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonyuyenue cexkTpa ¢ MOMOIIbI0 AUGPAKIUOHHON PEIIETKY.

Hab6nronenue nosnsipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



N3mepenune nokasaresns npeoMICHUs CTEKIIA.
UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cCIeUAIbHON TEOPHH OTHOCUTEILHOCTH
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [TocTynaTel cnenuaibHON
TEOPUU OTHOCUTEIHHOCTU: MHBAPUAHTHOCTh MOJAYJISI CKOPOCTU CBETa B BaKyyMe,
MPUHLNI OTHOCUTEILHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeE/IJIEHUE BPEMEHU U COKPAILCHHE
JUTMHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl C 3HEPIUEN U UMITYJIbCOM PEISTUBUCTCKONW YaCTHUIIbl. DHEPIHs
ITOKOS.

Pasznes 7. KBanToBasi pusuka
Tema 1. Inemenmol KBAHMOBOU ONMUKU
®otonbl. Dopmyina [1nanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTON. DHEPTHUs
U UMITYJIbC (POTOHA.
OtkpeiTre u uccnenaoanue porodddexra. Onbitel A. I'. CroneroBa. 3akoHbI

doTtosddexra. YpaBuenue ODitHmreHa st poroaddekra. «KpacHas rpaHuna
dboTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckne yCTpOHCTBa M MpPaKTUYECKOE TPUMEHEHHE: (OTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMTHEro poTodddekra.

CBeToaunon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO a -4acTHil.
[Tnanerapuas moaens aroMa. [Toctynater bopa. M3nydenue u norsomienrue GoToHOB
IIPY IIEPEXOE aTOMA C OAHOTO YPOBHS SJHEPTUH Ha Ipyron. Buel ciektpos. CniekTp
YPOBHEHN SHEPTUM aTOMa BOAOPOAA.

BonnoBele cBoucTBa yactull. Bosubl ne bpoinsa. KopnyckynspHo-BOIHOBOM
Ty aJiu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3 TyUYCHHE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Mognens onbita Pesepdopa.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
Habmoienne muHeRvaThIX CIEKTPOB U3ITyYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophule pabomuol
Habmronenue nuHeyaToro criekTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI, JTOKa3bIBAIOUIUE CJOKHOCTh CTpoeHMs snapa. OTKpeITHE
panunoaktuBHOCTH. OBITH Pe3epdopa mo onpeneneHuo coctaBa paglioakTUBHOTO
usnyuenus.  CpoiictBa  anbda-, Oera-, ramMma-usiydeHus.  BrausHue
PaaOAKTUBHOCTH Ha KUBBIC OPTAHU3MBI.
OTtkpeiTHE npoTOHA U HeWTpoHa. HykionHas Mopens sapa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tornsl.
Anbbda-pacnaa. DJIEKTPOHHBIM H TO3UTPOHHBIN Oera-pacmajg. [amma-
U3ITy4YeHHE. 3aKOH paJl0aKTUBHOIO pacnaja.
DOHeprus CBA3M HYKJIOHOB B sifpe. SnepHble cuibl. JlepekT Macchl sapa.
SAnepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.
Anepusiii peaktop. TepMosimepHblii cuHTe3. [IpoOGiaeMbl M THEpPCHEKTUBHI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SJIEPHON SHEPTETHKHU.
OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.
Mertonbl HaOJIIOIEHHS U PETUCTPALIUU 3JI€MEHTAPHBIX YaCTHULL.
@yH/1aMEeHTaNIbHbIE B3aUMOJIeHCTBUA. EAMHCTBO pU3nUecKol KapTUHBI MUpA.
TexHuyeckre yCcTpoMCTBAa M MPAKTUYECKOE MPUMEHEHUE: HO3UMETpP, KaMepa
Buiibcona, simepHbIiit peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CUY€TUrK MOHU3HUPYIOIINX YACTHLI.
Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol
UccnenoBanne TpekoB 4acTHIl (110 TOTOBBIM (GoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otansl pa3BUTUs acTpOHOMUH. [IpuknagHOe 1 MUPOBO33PEHUECKOE 3HAUYCHHE
aACTPOHOMMH.

Bun 3Bé3gHoro Heba. CosBe3ausi, sSpKue 3BE3MABI, IIAHETHI, WX BHINMOC
JIBMDKCHHE.

Comnneunas cucrema.

Connne. ConHeuHass akTUBHOCTh. McrTounuk »sHepruum CoyiHIA W 3BE3L.
3BE3/IbI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlmarpamMma «CIEKTpajibHBIM Kjacc -
CBETUMOCTBY». 3BE3MBI TJIABHOM IIOCJIENOBATEIILHOCTH. 3aBUCHMOCTL «Macca -
CBETHUMOCTB» JIJIs 3BE€3]] IJTABHOU MOCIEN0BATEIbHOCTU. BHYTpeHHEE CTpoeHUE



3BE31. COBpEMEHHBIE MPEACTABIEHUS O MPOUCXOKACHUU U 3Botounu CoJiHLA U
3BE3]. DTanbl )KU3HH 3BE3I.

Mineunsiii IlyTh - Hama I'anaktuka. [lonmoxenne u nBwxkeHue CoiHuA B
[Namaktuke. Tunel ramakTuk. PaguoraiakTuku u kBasapbl. YEpHBIE IBIPBI B sApax
rajgaKkTHK.

Bcenennas. Pacmimpenue Beenennoil. 3akon Xa06ua. Pa3deranve ranakTHK.
Teopus bonpiioro B3peiBa. PEIMKTOBOE M3ITyUEeHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabGmrogeHnuss HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JUIsl ONpeIeTICHUS MOJI0XKEHUsI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOro MOJyIIapys U IPKUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O6o0maromniee MOBTOPEHUE

Ponp ¢u3umku U acTpoHOMHUHM B HKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
COLIMAJIbHON M 3TUYECKON chepax AesITENbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU U
ACTPOHOMHUU B COBPEMEHHON HAYYHOU KapTHHE MUpPaA, POJb (PU3HUYECKOU TEOpUHU B
(bopMHpPOBaHUU TIPENCTABICHUNA O (PU3NUECKON KapTHHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MUpPa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUMA
O IPUPOJE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kjacce ocyliecTBisieTcs ¢
YYETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M € KypcaMH MAaTEMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nonsamusi, CBA3aHHBIE C W3YYEHHMEM METOJIOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAy4yHbId (akT, rumore3a, (u3nuecKkas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUE CUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIMHM: CHHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPbl M MX IIPOCKLIMM HA OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMI, NPU3HAKK TOJ00US TPEYTrOJIbHUKOB,
ompeiesIeHHe MIOIAau TIOCKUX GUryp u o0beéMa Tel.

bBuonocus: snextpuyeckue SBICHHUS B JKUBOM NpUpoJe, KojebaTeabHbIe
JBUKCHHS B )KMBOM MPUPOJE, ONTUYECKUE SIBJIEHUS B KUBOM MPUPOJE, NEHUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX
TeJI, MEXaHU3MbI 00pa30BaHUS KPUCTATUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHaIN3.



l'eocpagusa: MarHUTHBIE TIONFOCA 3EMITH, 3AJI€KA MarHUTHBIX PYA,
doTochEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHM.

Texnonoecus: NVHUU 3IEKTpOIIEpEnad, FT€HEPATOP NEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, UHIYKIIMOHHAS NI€Yb, PAap, PAAUONPUEMHUK, TEIIEBU30D,
aHTeHHa, Tenedon, CBYU-neus, MpoeKIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA,

COJIHCYHAasA 6aTapeﬂ.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUMSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoernne yueOHOro mpeamera «®Du3nMka» Ha YPOBHE CPEIHETO OOIIEro
obpaszoBaHus (0a30BbIN ypPOBEHB) JOJDKHO OOCCIEUUTH JOCTHKEHUE CIICIYIOIINX
JUYHOCTHBIX, METANIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEeIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS yueOHOro npeamera «Dusnka» T0IHKHbBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOMIMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHONW BHYTPCHHEH TO3UIMEH JMYHOCTH, CHUCTEMOUN IIEHHOCTHBIX
OpUEHTAllU{, TIO3UTHUBHBIX  BHYTPEHHUX  YyOEKIEHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM I[IEHHOCTAM POCCHMCKOTO OOIIEeCTBa, PACIIMPEHUE >KU3HEHHOTO
OIbITA U OIIBITA JEATEIBHOCTH B IIPOLIECCE PeaIu3allid OCHOBHBIX HaIIPABJICHUU
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakaIaHCKOro BOCTIMTAHMSA:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIMU 00YUAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEYECKUX TIyMAHUCTHUUYECKUX U
JEMOKPATHYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECAX TI'PaKJIaHCKOIrO
o0l11ecTBa, y4acTBOBATh B CAMOYITPaBJICHUHN B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHUE B3aUMOJECHUCTBOBATH C COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUH C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) MATPHOTHYECKOr0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUIM
POCCHICKUX YYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OLIGHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMbI M IIEHHOCTH, B TOM YHUCIIC B
NESITEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYUBOTO OYAYIIEro;

4) 3CcTeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsA SCTETHUKY HAYYHOTO TBOPYECTBA,
npucylero pu3nyeckoil HayKe;



5)TpyaoBoro BocuTaAHUSA:

UHTEpEeC K pas3nudHbIM cepaM npodecCuOHANIbHON JeATEIbHOCTH, B TOM
YHCJI€ CB3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPIIATh OCO3ZHAHHBINA BHIOOD
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTBH M CITOCOOHOCTH K O0pa30BaHUIO U CAaMOOOPA30BaHUIO B 00IACTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOTHYEeCKOr0 BOCIIMTAHMUSI:

c(OPMUPOBAHHOCTh OSKOJOTHYECKOW KYyJIbTYpbl, OCO3HaHHE TIJI0OATBEHOTO
XapakTepa dKOJOTUYECKUX MPOoOIeM;

IJIAHUPOBAHKE U OCYILIECTBICHHUE JCUCTBUN B OKPYKAIOIIEH CpElle Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OmbITa JEATEIBHOCTH SKOJIOTHYECKON HamlpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) MEeHHOCTH HAYYHOTO MO3HAHMA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTU HAYYHON JeATeTbHOCTH, TOTOBHOCTH B MPOIECCE
n3y4deHUs (PU3UKH OCYIIECTBIIATh MPOSKTHYIO U NCCIEAOBATEIbCKYIO ACITEIHPHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

IHo3HaBaTe/ibHBIEC YHHBEPCAJIbHBIE YUYeOHbIe e CTBUS
ba3oBble Jiornuyeckue AeMCTBUA:
CaMOCTOSITeIbHO  (popMyIUpOBaTh M aKTyaIM3UpOBaTh  IPoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpEAEsATh UENU JESITEIbHOCTH, 3aJaBaTh MApaMETPbl U KPUTEPUH HUX
JIOCTHIKCHMS,
BBISIBJIITH  3aKOHOMEPHOCTH W MPOTHUBOPEYMS B  PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabarbiBaTh IUIAH pELICHUs] MPOOJIEMBbI ¢ YUYETOM aHalv3a HMEIOIINXCS
MAaTE€pPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JICSITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUI JESITEIbHOCTH;
KOOPJAMHUPOBATH U BBIMOJIHATH pa0OTy B YCJIOBUSX PEAIbHOTO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHUE TIPHU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.
BJIAJICTh HAYyYHOW TEPMHUHOJOTHEHN, KIIFOYEBBIMU IOHATHUAMU W METOJAMU
buznueckoil HayKu;



BJIa/IETh HABBIKAMU yUE€OHO-UCCIIEI0BATENBLCKON U IIPOEKTHOM AESITEIHOCTH B
obnactu (U3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOHUCKY
METOJIOB pEIlIEHUs 3anad (U3MUECKOrO COAEpkKaHMsI, MPUMEHEHUIO Ppa3IMYHbIX
METO/IOB [TO3HAHMS;

BJIAJECTh BUAAMHU JICATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEPIIPETALNY, NpPeoOpa3oBaHUI0 M IPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX
CUTyalUsIX, B TOM YHUCJIE IPU CO3JJaHUM YU€OHBIX IPOEKTOB B 00J1acTH (PU3HKY;

BBISIBJISITh TPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyaJlU3upoBaTh 3ajavy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs, HAXOAUTh ApTYMEHTHI IS JOKa3aTeIbCTBAa CBOUX
YTBEPKJICHU, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UpPOBAaTh IIOJYYEHHbIE B XOAE PpELICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (QOpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTh 3HaHMs 10 (U3MKE B MPAKTUYECKYIO 00JIaCTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS,

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HaBbIKAMHU MOIy4YeHUs MH(pOpManuu (PU3MYECKOro COJEpKAHUS U3
MCTOYHHUKOB PAa3HbIX THUIOB, CaMOCTOSITEJIbHO OCYILIECTBIATh TMOUCK, aHaJU3,
CUCTEMAaTH3alMI0 U HMHTEpPOpPETaluio MHPOPMAlMU pa3IUYHbIX BUIOB U (HOpM
IIPE/ICTABIICHNUS];

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh  CpeacTBa  MH(GOPMAIMOHHBIX M KOMMYHHMKalMOHHBIX
TEXHOJIOTUA B PELIEHUU KOTHUTHBHBIX, KOMMYHUKATHUBHBIX W OpPraHU3ALMOHHBIX
3aJa4 ¢ cO0JIt0/IeHueM TpeOOBaHUM 3PrOHOMUKH, TEXHUKH O0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M OSTUYECKUX HOPM, HOPM HH(POPMALMOHHON
0e30macHOCTH;

co3JaBaTh TEKCThl (DU3MYECKOTO COJEpKaHUS B Pa3IUYHbIX (opMarax ¢
y4€TOM Ha3HaueHUs WH(OpPMALMU U LIEJIEBOU ay/IMTOPUH, BHIOMpAsi ONTUMAIBHYIO
(dbopMy npeAcTaBICHUS U BU3yaTu3allnu.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJIATH OOLIEHUE HAa YpOKaX (DU3UKU U BO BHE-YPOUHOMU JAESATEIbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CUTyallMii W  CMAr4arh
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

MMOHUMAaTh M HWCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOWM W MHAWUBHAYAIBHON
paboThI;

BBIOMpPATh TEMaTUKy U METOJIbI COBMECTHBIX AECUCTBUH € y4ETOM OOUIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

MPUHUMATh LEJIM COBMECTHOW  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCUCTBUSI MO €€ JOCTHKECHUIO: COCTABIATH IUIAH JICWCTBHM,
pacmpeienarh pojid ¢ Y4€TOM MHEHUN YYaCTHUKOB, OOCYX IaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh KaY€CTBO CBOETO BKJIA/Ia M KAXKI0TO YYACTHUKA KOMaH bl B OO
pe3yJbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpejaraTb HOBBIE IIPOEKThI, OLCHHUBAaTh WJAEU C TMO3ULUUM HOBU3HBIL,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJIITh MO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIBHO OCYILIECTBIISATh MO3HABATEIBHYIO NEATEIBHOCTh B 00JIaCTH
GU3MKK U aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTaBJIATh IUIAH PELIEHUS PACUETHBIX M KadyeCTBEHHBIX
3aJlay, MJIaH BBIIOJHEHHS TPAKTUYECKON padOThI ¢ YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacipsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOpP, apryMEHTUPOBAaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSABICHUIO SPYIUIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYAallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh HAaBBIKAMHU  TO3HABaTEIbHOM  pedIeKCMH  KaK  OCO3HAHUSA
COBEPIIAEMBIX JIEMCTBUI W MBICIUTENIBHBIX IIPOLIECCOB, WX PE3yJbTaTOB U
OCHOBaHUI;



UCTIONB30BaTh MPUEMBI PEQIICKCUH ISl OIICHKH CHUTYallud, BHIOOpa BEPHOTO
pEIICHUS;

yMETh OIICHWBAaTh PUCKA M CBOCBPEMEHHO TPWHUMATh PEIICHUS IO UX
CHUKEHUIO;

MpUHUMATh MOTHBBI WM apryMEHTHl JAPYTHX TMPU aHAIW3E Pe3yJIbTaTOB
TEeSTEIIHOCTH;

IPUHAMATH CeOsl, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA,

MpUHUMATh MOTHBBI WM apryMEHTHl JAPYTHX MPU aHAIW3E Pe3yJIbTaTOB
NEeSTETbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporiecce 10CTHXEHUS TUIHOCTHBIX PE3YJITaTOB OCBOSHUS IIPOTPAMMBI T10
bu3uke IS ypOBHS  CpeaHero oOmero oOpa3oBaHHS y  OOYy4YaroIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJUICKT, TIPEAOIar afOIIHIA
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUSsl, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHME, BUJIETh HAIIPaBJICHUS Pa3BUTUS COOCTBEHHOUN 3MOIIMOHAIBLHOU Cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIFOYAIOIIETO CAaMOKOHTPOJb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBATBHCS K
AMOITMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIIOYAIOIICH CTpPEMIIEHHUE K JOCTHKECHUIO LEIH U
yCrexy, ONTHMH3M, WHHUIIMATHUBHOCTh, YMCHHE JEWCTBOBATh MCXOMAS M3 CBOHX
BO3MOKHOCTEH;

AMIIATUH, BKIIFOYAIONICH CIIOCOOHOCTh MOHMMATh AMOIIMOHAIBLHOE COCTOSHUE
JIPYTHUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTH K COUYBCTBHUIO
U COTIEPEKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKIIFOYAIOIITUX CTIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K koniry oOyuenus B 10 kiacce npeMeTHbIe pe3yiabTaThl Ha 0a30BOM yPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPaX PoOJib U MeCTO (PU3UKKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPa, B Pa3BUTUM COBPEMEHHOM TEXHUKU WU
TEXHOJIOTUM, B TPAKTUYECKOMN JAEITEIbHOCTHU JIFOJIEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHHS] W3YUYEHHBIX (U3UUECKUX MOJICIICH:
MaTepuaibHas TOYKa, WHEPIHAIbHAs CHCTeMa OTCYETa, a0COIOTHO TBEPIOE TEO,
UJICATbHBIN Ta3, MOJEIN CTPOCHUSA Ta30B, )KUIAKOCTEW U TBEPABIX TEJI, TOUCUHBIN
AJIEKTPUYECKUH 3apsi/i PU pelieHn: PU3NUECKUX 3a]1ay;



pacno3HaBath (pU3MUECKHUE SBJIEHUS (ITpoliecchl) U OOBACHITH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIPHO-KUHETUYECKOW TEOPUH CTPOEHHUS BEILECTBA U
ANEKTPOANHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHUE,
CBOOOJHOE TMaJICHUE TeJ, ABWKEHUE MO0 OKPYXKHOCTH, WHEPIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBMKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX T,
U3MeHeHre o0bEMa TeNl MpPU HarpeBaHUU (OXJIAXKIACHHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHNE, KOHJEHCAlWs, IUIABJICHHUE, KPUCTAILIM3AlUs, KHUIIEHUE, BJIAXHOCThb
BO3/yXa, ITOBBIIICHUE JIABJICHHUS a3a [IPU €r0 HArPEBAHUU B 3aKPBITOM COCYE, CBS3b
MEXAY MapaMeTpaMy COCTOSIHMSI Ta3a B H30MPOLECCAX, OSJICKTPU3ALMS Tell,
B3aMMO/JICHCTBHUE 3aPAJIOB;

OMKCHIBATH MEXAaHUYECKOE IBUKEHUE, UCIOJIb3ysl (PU3NYECKUE BEITUUYHHBIL:
KOOpAWHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CHIIA,
AMIYJIbC TEJla, KHHETUYECKasl DHEPrus, MOTCHIMAIbHAS SHEPTHsi, MEXAaHUYECKas
paboTa, MeXaHHUYECKas MOIINHOCTh;, IIPU OINKUCAHUU MPABWIBHO TPAKTOBATH
(GuU3NUEeCKUl CMBICII HCMOJIB3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U €IUHHUIIBI,
HaXOJUTh (HOPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (DU3UYECKYIO0 BEIUUYUHY C JPYTUMU
BEJINYMHAMU;

ONKMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHHS,
UCTIONB3Ysl (PU3MYECKHWE BEJIMYMHBI: JABJICHHE Trasza, TeMIepaTypa, CpeaHss
KMHETUYECKAsi SHEPIHsl XaOTHYECKOIO JIBHXKEHUSI MOJIEKYJI, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, pabora rasa,
KO3(QGUIIMEHT TOJE3HOr0 JIEUCTBUSI TEIMJIOBOTO JBUraTelisd, MpPU ONUCAHUU
MPaBWIBHO TPAKTOBATh (DU3UYECKUN CMBICT UCIOJIB3YEMbIX BEJIMYHUH, WX
0003HaYEHUsT ¥ E€IUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(pU3MUECKyI0 BEIMUMHY C APYTUMH BEJIMYUHAM;

ONMCHIBAaTh U3YUYECHHBIE JJICKTPUUECKHE CBOWCTBA BEIIECTBA U JJIEKTPUUECKUE
SIBJICHUS (MIPOIECCHI), UCTIOJIB3YSl (DU3UUECKUE BEJIIMYUHBL: DJCKTPUUECCKUN 3apsij,
AJIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTD TMOJIs, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
Opy  OMHCAHWUU TPABUIBHO TPAKTOBATh (PUBMUECKUN CMBICT HCIOIb3YEMBIX
BEJIMYHMH, WX O0O3HAYEHUS U €IUHHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOLIUE
JTaHHYI0 (PM3UYECKYIO BEJTUYHUHY C APYTHUMH BEIMUYUHAMY,

aHaJM3UPOBaTh (DU3NUYECKUE TPOIECCHl U SABJICHUS, UCTOJB3Ys (hU3NUYECKUE
3aKOHBI ¥ MPUHIUIILL: 3aKOH BcemupHoro tsrotenus, |, 11 u Il 3akonsr HetoToHa,
3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHIUII
CYyNEepHo3ULIMK CHUJI, TMPUHIIMI PABHOIPABHUS WHEPUUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, Fa30BbIC 3aKOHBI, CBS3b
CpeaHel KMHETUYECKON SHEPruu TEIUIOBOTO JBIKEHHUS MOJICKYJI C aOCOIIOTHOM
TeMIEpaTypoi, TEpPBbIM  3aKOH  TEPMOJWHAMUKH, 3aKOH  COXpPAHEHUS
AJIEKTPUYECKOTO 3apsia, 3akoH KyoHa, rpu 3TOM pa3anyaTrh CJIOBECHYIO



(GOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHE U YCIOBHUS (FPAHMIIbI,
00J1acTH ) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIEC TPUHIUIIBI JEHCTBUS MAITUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nnyarh yCIOBUS WX 0€30MacHOTO HCIIOJIb30BAHUS B MOBCEIHEBHON
KU3HH,

BBITIOJIHATh HKCIIEPUMEHTHI [0 MCCIEIOBAaHUI0 (U3UYECKUX SBJICHUU U
IIPOLIECCOB C MKCMOJb30BAHMEM TNPSIMBIX W KOCBEHHBIX H3MEPEHHM, MpU 3TOM
dbopmyIrpoBaTh MpoodIIeMy/3a/1ady U THIIOTE3y YI4EOHOTO SKCIIEPUMEHTA, COOUPaTh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHUsI, TPOBOAUTH OIBIT U (HOPMYIHPOBAThH
BBIBOJIBL;

OCYUIECTBIISITh NPSIMbIE U KOCBEHHbIE M3MEPEHUSI PU3NYECKUX BEITUYHH, MPU
ATOM BBIOMpATh ONTUMAJIBHBIM CIOCOO M3MEPEHUsT U MCIOJIb30BaTh H3BECTHHIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

WCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3UYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCcHpOBaTh PE3yJIbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH B BUE
Ta0JMIl U TPaQUKOB, JeNIaTh BHIBOBI IO Pe3yJIbTaTaM UCCIIEI0BAHMUS;

cobiroaaTh npaBuia 0€30MacHOrO TPpyjAa MPU MPOBEACHUU UCCIETOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEAOBATEIBCKOM M MPOEKTHOM
JESTENIbHOCTU C MCHOJIb30BAaHUEM H3MEPHUTENIbHBIX YCTPONCTB M JabOpPaTOpHOIO
000pyT0BaHUS;

pemath pacu€THbIC 3aJadyd C SBHO 3aJlaHHOM (DU3UYECKOW MOJICIIbIO,
UCTIONB3YS (PU3UYECKHE 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHaN3a YCIOBUSA 3aa4u
BbIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3HUECKHE BEIUUYMHBI U (POPMYIIBI,
HEOOXOAUMBbIE Jisi €€ pelleHUs, MPOBOJUTH Pacu€Thl U OLEHUBATh PEATBHOCTD
MOJIy4YE€HHOTO 3HaueHUs! (PU3NYECKOM BEIMUHUHBI;

pelIaTh KA4YeCTBEHHBIEC 33[]aul: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHBYIO
[EMOYKY PACCYXKICHHA C OMOpOl Ha HM3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKue ABICHUS,

UCIIOJIb30BaTh IIPH PELLIEHUH YUEeOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMAI[MOHHBIE
TEXHOJIOTUU NJIsi TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIMU U TPEJCTABICHUS
y4eOHOM W Hay4YHO-NONYJApHON UH(GOpPMAIMK, NOJYYEHHOW W3 pPa3IMYHbIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyYaeMyto HH(OPMAIINIO;

MIPUBOJNTH TPUMEPHI BKJIaIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, 0ObSICHEHHUE MPOLIECCOB OKPYIKAIOIEr0 MUPA, B pPa3BUTHE TEXHUKU
1 TEXHOJIOTUH;

MCTIOJb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3MKE B IOBCETHEBHOM JKU3HH TSI
obecrieueHurs 6€30MaCHOCTH MPU OOpAICHUH C MPUOOPAMU U TEXHHUYECKUMU



yCTPOMCTBAMH, JJISi COXPAHEHUsI 310pPOBbs M COOJIIOJEHUS HOPM IKOJIOTMYECKOTO
NOBECHUS B OKPYIKAIOILEH CPELE;

paboTaTh B TpyINIE C BBHINOJIHEHUEM pPa3IMYHBIX COLMAIBHBIX PpOJIEH,
IJIAaHUPOBATh PAaOOTy TpyINIbl, PALHOHATIBHO pacOpelesaTh OO0S3aHHOCTH H
IJIAaHUPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aIEKBATHO OLEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE pacCMaTpUBAEMON IPOOIIEMBI.

K konIty 00yuenus B 11 Kki1acce rmpeiMeTHble pe3yibTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIMA:

JEMOHCTPUPOBATh Ha MpHUMEpax pojb U MecTo (pu3uKku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpa, B PA3BUTHUU COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIIOAEH, LEIOCTHOCTh M EAUHCTBO
(u3nyeCcKOi KapTUHBI MUPA;

VUUTBIBATh TPAHUILBI TPUMEHEHUS H3YyYEHHBIX (DU3UYECKUX MOJENCH:
TOYEYHBIN 3JIEKTPUYECKUN 3apsl, JIy4Y CBETa, TOUYECUHBIH MCTOYHHUK CBETA, SACpHAS
MOJIelb aToMa, HYKJIOHHAas MOJENb aTOMHOIO Sipa HpU PELIEeHUH (PU3NYECKUX
3azay;

pacrno3HaBaTh (pU3NYECKUE SIBJICHMS (TIPOLIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJAMHAMUKNA U KBAHTOBOW (PU3HMKU: AJIEKTpHUECKass IPOBOJUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHCTBUSI TOKA, B3aUMOJIECHCTBUE
MarHuTOB, OJJICKTPOMAarHWTHAas WHAYKOUSA, JEWCTBHE MArHATHOTO TMOJsA Ha
IPOBOJIHUK C TOKOM U JIBUKYILUICS 3apsijl, 3J€KTPOMAarHUTHBIE KOJIeOaHUsI U BOJIHBI,
NpSAMOJIMHEMHOE  PAacOpOCTpPAaHEHHE  CBETa,  OTPAKEHHE,  IPEIIOMJICHUE,
uHTephepeHus, AuPpakuuss W ToJApU3als CBeTa, JHUCIEepCHUs CBETa,
doTornexTpuueckuit 3¢ dext (poTorddekT), cBeTOBOE AaBiIeHHE, BOZHUKHOBEHHE
JUHEHYaToro CIHEKTpa aToMa BOAOPOJA, €CTECTBEHHAss M HCKYCCTBEHHAas
PaAMOAKTUBHOCTH;

ONMKCHIBATh HM3YyUYEHHBIE CBOMCTBA BEUIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYID  NPOBOAUMOCTb  pa3MYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJICHUS (TPOLIECCHI), UCHOJB3Ys (PU3UYECKHUE BEIMYMHBI:
ANEKTPUYECKUI 3apsf, CHJIA TOKA, DJIEKTPUYECKOE HAIPSLKEHHE, 3JIEKTPUUYECKOE
COTIPOTUBIIEHUE, PAa3HOCTh MOTEHLMAJIOB, 3JEKTPOABMKYIIas cuia, paboTa TOKa,
MHIYKUUS MarHUTHOro mouisi, cuia Awmmepa, cuwia JlopeHua, WHIYKTHBHOCTb
KATYLIKU, SHEPrus AJIEKTPUUYECKOr0 M MATrHUTHOTO TNOJIeH, MEpPHOJ M YacToTa
KojeOaHui B KojeOaTelbHOM KOHTYpe, 3apsii M cuja TOKa B Ipolecce
FapMOHMYECKUX 3JEKTPOMArHUTHBIX KoJeOaHuM, (POKyCHOE paccTosHUE H
ONTHYECKAas CUJIa JTMH3bI, IPU OMMCAHUH TPABUIILHO TPAKTOBATH (PU3UUECKUN CMBICI
UCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W EIUHUIbI, YKa3bIBaTh (OPMYJIbI,
CBSI3BIBAIOIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BETMUYUHAMU;



ONMUCBHIBATh H3YYEHHBIE KBAHTOBBIE SBJICHUS M MPOLECCHI, HCMIOJb3Ys
bu3nueckue BETUYUHBL: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETA, DHEPTHUS M UMITYJIbC (OTOHA, MEPUOJ MOTypacnaaa, SHEPTUS CBSI3U
aTOMHBIX SJIep, TNPU OIMUCAHWW TIPABWIBHO TPAKTOBATh (PU3WYECKHUI CMBICIT
WCIIOJIB3YeMBIX BEJIUYHMH, WX OOO3HAYEHUS W EAUHUIILI, yKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIUYMHY C JIPYTHUMHU BEJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBI

aHAMM3UPOBaTh (DU3MUECKUE TPOIECCH M SBJICHUS, WUCIONB3YS (HU3UICCKUE
3aKOHBI U NPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO Y MapaJlIeIbHOIO
COCMHEHUS NPOBOJHUKOB, 3aKkOH Jlkoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIWH, 3aKOH IMPSIMOJIMHENHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE ODiHIITeHHAa Mg doTodddekra,
3aKOH COXPaHEHHUsI HHEPruH, 3aKOH COXPAHECHHUS HMMITYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsjia, 3aKOH COXPAaHEHUsI MACCOBOTO 4YHCIA, MOCTyJaThl bopa,
3aKOH PaJMOAKTUBHOTO pacrajia, Ipyu 3TOM pa3iudaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MAaTeMaTHYeCKO€ BBIpAKEHHWE U YCIOBUSA (TpaHUIlbl, 00JACTH)
MPUMEHUMOCTH;

OMPENICNIATh HAMPABJICHUE BEKTOPA MHAYKIIUA MarHUTHOTO TOJISl MPOBOTHUKA
C TOKOM, CUJIbl AmIiepa u cuiibl JlopeHia;

CTPOUTh U ONHUCHIBATh HU300PAKEHHUE, CO3/IaBAEMOE IUIOCKUM 3EPKaJIOM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHl 10 HCCIEIOBAHUIO (DU3NUECKUX SIBICHUU U
MPOIIECCOB C MCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HU3MEPEHUU: MpPU ITOM
dbopmynurpoBath podiieMy/3a1ady U TUIOTE3y YYEOHOr0 IKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHUs, TPOBOAUTH OMBIT U (DOPMYIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUsT (PU3NUECKUX BEITUYUH, TIPU
ATOM BBIOHMpATh ONTUMAJIBHBINA CIIOCOO W3MEPEHUS M HUCIOJIh30BaTh WU3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEI0OBATh 3aBUCUMOCTH (DU3NYECKUX BETUYMH C UCIIOJIb30BAHUEM TMPSMBIX
U3MEPEHUI: MPU ATOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTaThl
MOJIyYeHHOW 3aBUCHUMOCTH (PU3MYECKHX BEJIMYMH B BUJIE TAOIMI] U TpapuKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIEIOBAHUS;

COOJTI0/IaTh TpaBMIa OE30MAaCHOTO TPYy/Aa MPH MPOBEJACHUU HCCIICTOBAHUN B
paMKax y4eOHOro OJKCIEPUMEHTa, YYEOHO-MCCIEAOBATEIbCKOM U TMPOCKTHOM
JEATEIBHOCTH C HMCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOWCTB W JIaOOPATOPHOTO
0o00opy10BaHUS;

pemath pacu€THbIE 3aJlaud C SBHO 3aJaHHOM (PU3MUECKONl MOJENbIo,
UCIIOJIB3YS PU3NYECKUE 3aKOHBI U IPUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1auu



BbIOMpaTh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEIMUUHBI U (POPMYJIBI,
HEOOXOJUMbIE il €€ pEIIeHUs, MPOBOJUTh PAacdy€Tbl U OLIEHWBATH PEAIBHOCTH
HOJIy4YE€HHOT'0 3Hau€HUs (PU3NUECKOI BEINYNHBI;

pelaTh KaueCTBEHHbIE 3a/1a4M: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYyX ICHHM C OMOPOM HA H3YyUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(buznueckue SBICHUS;

UCIIOJIb30BAaTh IIPH PEILICHUH YyU€OHBIX 3a/1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUH I MOWCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALUA U MPENCTABICHUS
y4eOHOW U Hay4HO-TIONMYJISIpHOW HWH(OpMAaLMK, TOMYYEHHOW W3 Pa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAIIHUIO;

OOBSICHATh MNPUHLMIBI JECUCTBUS MAIIWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3ianyaTrh yCIOBUS UX 0€30IaCHOIO KCIOJIb30BAHUS B MOBCEJHEBHOU
KU3HH;

NPUBOJUTH IPUMEPHI BKJIaa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAayKH, B OOBSICHEHHME NPOLECCOB OKPYXAIOUIEr0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B TOBCEIHEBHOM JKU3HU JISI
oOecrieyeHusi O€30MAaCHOCTU MpU OOpalIeHWH € MNpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMM, AJII COXPAHEHUS 3J0POBbS U COONIOAEHUS HOPM 3KOJOTHYECKOIrO
IIOBEJICHUS B OKPYIKAIOILEH CpeEAE;

paboTaTh B TpyINIE C BBHINOJIHEHUEM pPAa3jIMYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh PpabOTy TPYyHIbl, PalUOHAIBHO PpACIPENENITh OOSI3aHHOCTH U
IUIAaHUPOBATH JEATENBHOCTh B HECTAHJAPTHBIX CUTYalUsX, aI€KBaTHO OLEHUBATH
BKJIaJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMOn POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KouinuecTBO 4acoB DJIeKTPOHHbIE
nudposbie
HauMenoBanue pasnesion ) TeM (unpp )
Ne n/m Kontposabnbie | IpakTudeckue | 00pasoBaTeibHbIe
MPOrpaMMbl Bcero
padoThI padoThI pecypceel
Pazgen 1. PU3UKA U METO/JIbI HAYYHOI'O IO3HAHUSA
11 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 bubnuorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 JIMHaMuKa 7 bubnmnoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 bu6muorexa LHOK
https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOANMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUIECKOM 9 L BuGmmotexa LIOK
Teopun https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 Bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
33 ArperaTHbIE COCTOSTHHSI BEIIECTBA. 5 Bubmnotexa LIOK

®da3oBbIe MEPEXOIbI

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



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

Hroro no pazgeny

24

Paznen 4. DJIEKTPOANHAMUKA

4.1 DieKkTpocTaTHKa 10 Bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
4. [TocTossHHBIN 5IeKTpUYECKUi TOK. TOKH B 12 Bu6miorexa LOK
PasIMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KIIACC

KosmuecTBo yacos JJIEKTPOHHBIE
(uudgposbie)
HaumeHnoBaHue pa3aesioB U TeM
Ne i/ Koutpoabusie | IpakTuueckme | 00pasoBaTesbHbIE
NMpOrpamMmbl Bcero
padoThI padoThI pecypchl
Paznea 1. JIEKTPOANHAMUKA
11 MarnutHoe nose. DIeKTpOMarHuTHas 11 1 3 Bu6muorexa LIOK
MHAYKIUA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHHUS U BOJIHbBI
b1 MexaHu4yecKkue 1 3JeKTPOMarHUTHbIE 9 1 Bu6anorexa LIOK
' KoseOaHus https://m.edso0o.ru/7f41c97¢c
bubmmorexa [IOK
M
2.2 €XaHUYECKHUE U 3JICKTPOMArHUTHbIE BOJIHBI 5 1 https://m.edso.ru/741c97¢
23 OmTHKa 10 3 bu6mmoreka [JOK
https://m.edso00.ru/7f41c97c
Hroro no pazaeny 24

Pa3nea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI CIEIMATILHON TEOpUU 4 1 Bubmorexa LIOK
' OTHOCHUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DIEeMEHTHI KBAHTOBOM ONITUKH 6 bubimnorexa [LIOK
https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuoteka [JOK



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

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

4.3

ATOMHOE SApO

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

Utoro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPUIUKU 7 Bub6mmorexa IIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznean 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 O06o06imaroree MOBTOPEHUE 4 bubimorexa [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

https://edsoo.ru/federalnye-uroki-dlya-shkolnikov?2
https://lib.myschool.edu.ru/.

https://urok.apkpro.ru/.


https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii
https://resh.edu.ru/
https://edsoo.ru/federalnye-uroki-dlya-shkolnikov2
https://lib.myschool.edu.ru/
https://urok.apkpro.ru/

