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HOACHUTEJBHASA 3AITUCKA

[Iporpamma o usuke 0a30BOro ypoBHs Ha YPOBHE CpeIHEro 00111ero o0pa3oBaHus pazpaboTaHa Ha OCHOBE MOJIOKEHUN U
TpeOOBaHUM K pe3yIbTaTaM OCBOCHMSI OCHOBHOUM 0Opa3zoBaTeIbHOM porpaMmsbl, ripeacTaBiieHHbIx B DI'OC COO, a takxke ¢
yaétoM (enepanbHON pabodeil mporpaMMbl BOCITUTAHUS U KOHIIEIIIIMY TIPeToiaBanus yueOHoro npeamera «Dusuka» B
oOpa3oBarebHbIX opranuzanusx Poccuiickoii denepanuu, peann3yonmx OCHOBHbIE 00pa30oBaTEIbHbIC TPOTPAMMBI.
Coneprkanue nmporpaMmsl 1o (pu3rke HarpaBiIeHO Ha (POPMUPOBAHKE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaronuxcs 10—
11 xmaccoB nmpu 00ydeHnn ux gpusuke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/IEATEILHOCTHOTO noaxoaa. [Iporpamma no
¢usnke coorBercTByeT TpedboBanusiM OI'OC COO Kk miaHupyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U METAPEIMETHBIM
pe3ynbTaraMm 00y4eHHUs, a TAK)KE YUUTHIBAET HEOOXOAMMOCTD pealn3alui MEeXIPEIMETHBIX CBSA3EH (PU3UKHU C €CTECTBEHHO-
HAy4YHBIMU y4eOHBIMU MpeMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE 1eJIU U3y4YeHus: (GU3UKHU Ha YPOBHE CPEAHET0 OOIIEro
o0Opa3oBaHus, IJIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (DU3UKU: TUYHOCTHBIE, METApeIMETHBIE, PeIMETHbIE (Ha 6a30BOM
YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

IUIAaHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3HKK Ha Oa30BOM YPOBHE, B TOM YHUCIIE MPEAMETHBIE PE3YJIbTaThl 10 TOAaM
oOy4eHus;

cojiepKaHue yueOHoro npeamera « Ou3ukay Mo rojaM o0ydeHwusl.

®du3rKa Kak Hayka 0 HauboJjee oOUIMX 3aKOHaX MPUPO/Ibl, BHICTYyasl B KAUE€CTBE YUEOHOI 0 MpeAMETA B IIKOJIE, BHOCUT
CYILIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHUU 00 okpyskaroriem mupe. LLkonbHbIN Kypc PU3UKN — CUCTEMOOOPA3YIOIUN IS

CCTCCTBCHHO-HAYYHLIX y‘IC6HBIX MpeaAMECTOB, ITOCKOJIbKY (1)I/ISI/III€CKI/IC 3aKOHBI JIC)KAT B OCHOBC IIPOLIECCOB U SIBJ]CHI/Iﬁ,



U3y4aeMbIX XUMHUEH, Ononoruen, puznueckoi reorpagueit u actpoHomueil. Mcnonp30BaHue U aKTUBHOE IPUMEHEHHE
(du3nyecKux 3HAHUM ONpEEIIAeT XapakTep U pa3BUTUE Pa3HOOOPa3HBIX TEXHOJIOTUM B c(hepe SHEPreTUKU, TPAHCIIOpTa,
OCBOEHHMSI KOCMOCA, MTOJIyYEHHUS] HOBBIX MaTEPHAJIOB C 33JIaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue ¢Gpu3nuku BHOCUT OCHOBHOM
BKJIaJ B JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4aroumxcs, B GOpMUPOBAHUE YMEHUI TPUMEHSTh Hay4HBbIH
METO/]I IO3HAHUS ITPH BBIITOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (hu3uku y1sl ypOBHS CPEIHETO 00IIEero o0pa3oBaHus MOJOKEH PsII UAEH, KOTOPhIE MOYXKHO pacCMaTpUBaTh Kak
IIPUHLIAIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJSIETCS TOTUYECKU 3aBEPIIEHHBIM, OH COIEPKUT MaTepUall U3 BCEX Pa3/esioB
(bU3MKH, BKIIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUN C HEM MaTepual Kypca (U3NKH 00beIUHEH BOKPYT (prusnueckux Teopuil. Beaymum B
Kypce siBisieTcsi GOpMUPOBAHUE MPEACTABICHUM O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanusanus npeanonaraeT UCIoJIb30BaHUE T'YMaHUTapHOIO OTEeHIaNa (GU3nuecKkoi HayKH,
OCMBICJIEHUE CBSI3U Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTPoOIeMamMHu.

Hoes npuknaonoii nanpasnennocmu. Kypc pu3nku npeamnosaraeT 3HakOMCTBO € IIUPOKUM KPYTOM TEXHUUYECKUX U
TEXHOJIOTUYECKUX MPUIIOKEHNN U3yYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peain3yercst IOCPEICTBOM BBEICHMSI 2JIEMEHTOB COJIEPKAaHNUs, TIOCBAIEHHBIX 3KOJOTMYECKUM MpolIemMam
COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C PA3BUTUEM TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CyKJIeHUS POOJIeM palliOHAILHOTO

IPUPOIONIOIB30BAHUS U SKOJIOTMYECKON 0€3011aCHOCTH.



CTep>KHEBBIMU JIEMEHTAMU Kypca (PU3HKUA Ha YPOBHE CPEHEr0 O0IIEro 00pa3oBaHusl SIBISAIOTCSA (PU3UUECKUuE TEOPUN
(popMupoBaHue IPEICTABICHUN O CTPYKTYPE MOCTPOCHUS PUZNYECKON TEOpUH, POIU GyHIAMEHTAIBHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX MPEACTABICHUSIX O TPUPO/IE, TPAHUIIAX PUMEHUMOCTH TEOPHUH, TSI ONTUCAHMSI €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIIECCOB).

CucTeMHO-AeSTeIbHOCTHBIN MOIX0/T B Kypce GU3HKU pealiu3yeTcs MPEexkIe BCEro 3a CYET OPraHu3alliy HKCIIEPUMEHTAIbLHOM
JesTenbHOCTH 00yJaromuxcs. [t 6a30Boro ypoBHs Kypca (U3UKH — 3TO UCIIOJIB30BAHUE CUCTEMBI (PPOHTATHHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB M JTAOOPATOPHBIX pabOT, KOTOPHIE B IpOrpaMme 1o (hu3uke 00beTMHEHBI B OOITUI CITUCOK
YUYEHUYECKUX MPAKTUIECKUX padoT. Brigenenue B ykazaHHOM TMepeyHe JIabopaTOPHBIX padOT, MPOBOIUMBIX JJII KOHTPOJIS U
OLIEHKH, OCYIIECTBIISICTCS] YYaCTHUKAMH 00pa30BaTeIbHOIO MPOLIEcca UCXO/I U3 OCOOCHHOCTEH TIIAHWPOBAHHUS U OCHAICHHUS
kabunera ¢puzuku. [Ipu 3TOM 0becnieurBaeTcst oBlaJieHue 00yYarOIMMUCS YMEHUSIMU ITPOBOIUTH KOCBEHHbBIE U3MEPEHUS,
WCCIICJIOBAHMSI 3aBUCUMOCTEH (PM3NYECKUX BETMYMH U TTOCTAHOBKY OIBITOB IO MMPOBEPKE MPEITI0KEHHBIX THIIOTE3.

Bonpiioe BHUMaHME yaesIeTCs PEeIIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4. [Ipu 3ToM i1 pacu€THBIX 3a7a4 IPUOPUTETOM
SBIIIOTCS 33J1a4M C SIBHO 33JaHHON (PU3NYECKON MOJIETIBIO, TO3BOJISIONINE TPUMEHSTh U3YUEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH
KaK M3 OJJHOTO pa3zernia Kypca, TaKk ¥ MHTETpUpPYs 3HAHUA U3 Pa3HbIX pa3aenoB. [|Jig kKaueCTBEHHBIX 3a7a4 IPUOPUTETOM
SIBIITFOTCS 33JIaHUsI HA OOBSICHEHHE MPOTEKAHUS (PU3NUSCKUX SBJICHUHN U MPOIECCOB B OKPY KAIOIIEH KU3HH, TPEOyIoIre BeIOOpa
buznyecKoil MOAETH ISl CUTYaIluU MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusamMu @I'OC COO k MarepuanbHO-TEXHUYECKOMY 00ECIIEUEHHIO YUeOHOro npouecca 0a3oBblIii
YPOBEHb Kypca (PU3UKU Ha yPOBHE CPEAHET0 o0IIero o0pa3oBaHusl TOJDKEH U3YUYaThCs B YCIOBHIX MPEAMETHOTO KaOMHETa

(1)I/ISI/IKI/I WJIM B YCIIOBHAX UHTCIPUPOBAHHOI'O KaOMHeTa npeaAMETOB €CTCCTBCHHO-HAYUYHOI'O IHUKJIA. B xabunere (1)1/131/IKI/I JOJIZKHO



OBITH HEOOXOAMMOE Ja0OpaTOPHOE 00OPYAOBAHUE JIJISl BBINIOJHEHUS YKa3aHHBIX B IIporpamme 1o (PU3nKe yYeHUYEeCKUX
IPAaKTUYECKUX padOT U IEMOHCTPALMOHHOE 000pYI0BaHHE.

JlemoHCcTpanoHHOe 000pyAoBaHre (POPMUPYETCSI B COOTBETCTBUH C MPUHIIUIIOM MUHUMAIIBHOHN IOCTATOYHOCTH U
o0ecrieurBaeT MOCTAaHOBKY MEPEUHCIECHHBIX B MPOrpamMme 1o (GU3MKe KIIFOUEBbIX JEMOHCTPALUN JI UCCIIETOBaHMS U3y4aeMbIX
SIBJIEHUI U MIPOLIECCOB, SMIIUPUUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaGopaTopHoe 000pyI0BaHHE ISl YICHUYECKUX MPAKTUIECKUX PaboT POpMHUPYETCS B BUI€ TEMATHUECKUX KOMIIEKTOB U
o0ecrnieunBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha ABYX oOyuaromuxcs. TemaTnueckue KOMIUIEKThI JIJa0opaTOPHOTO
000pyIOBaHUS TOJDKHBI OBITH TOCTPOCHBI HA KOMITJIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB, a TAKIKE
KOMITBIOTEPHBIX U3MEPUTEIILHBIX CUCTEM B BUJI€ LIU(PPOBBIX JTA00OPATOPUH.

OCHOBHBIMU LIEJISIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUM SIBIISIOTCSL:

dbopMupOBaHUE UHTEPECA M CTPEMIICHHUST 00YJAIOIMINXCs K HAYYHOMY M3YUYEHHUIO IPUPOIBI, PA3BUTHE X UHTEIICKTYaTbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE NPEJICTABICHUN O HAYYHOM METO/IE IM03HaHUs U (POPMUPOBAHUE UCCIIEIOBATEIBCKOTO OTHOLLIEHUS K OKPY KAIOIIUM
SIBIICHUSIM;

(dbopMupoBaHrE HAYYHOTO MUPOBO33PEHHUS KaK pe3yibTaTa U3yUeHUs OCHOB CTPOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB
busuky;

dbopMupoBaHre yMEHNUN OOBSICHATH SIBJICHHS C MCIOIB30BaHNEM (DU3NYECKUX 3HAHUMA U HAYYHBIX JI0Ka3aTEIbCTB;

dbopMHpoBaHUE MTPEACTABICHUM O POIU (GUBUKH JJI PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.



JlocTrkeHue 3Tux 1eiei 00ecreuynBaeTcsl pelIeHUEM CIIEIYIOIMX 3a7a4 B MPOIecce U3yUYeHUsI Kypca (PU3UKHU Ha YPOBHE
CpeaHero ooiiero oopa3oBaHus:

MPUOOPETEHUE CUCTEMbI 3HAHUHN 00 00X (PU3MUIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX, BKIIFOYAsh MEXaHUKY,
MOJIEKYJIAPHYIO (DU3HKY, TIEKTPOTUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPODU3UKY;

dbopMHpoBaHrE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHUS (PU3UUYECKUX SBIICHUN B MIPUPOJIE U JIJISI IPUHATHUS
MMPAKTUYECKUX PELICHUI B MIOBCEIHEBHOM JKU3HU;

OCBOCHHE CIIOCOO0OB PEIICHHS PA3IMYHBIX 33/1a4 C IBHO 33JJaHHON (U3MUECKON MOJCIBIO, 3a1a4, TTOIPa3yMEBArOIINX
CaMOCTOATENBLHOE CO3/1aHNe PU3NYECKON MOJIeIU, aICKBATHON YCIIOBUAM 33/1a4H;

MOHUMaHUE (PU3UYECKUX OCHOB U MPUHIIUIOB ACHCTBUSI TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS
Ha OKPY>KaIOIIYI0 CPEeLy;

OBJIQJICHUE METOJIJaMU CaMOCTOSTEJILHOTO TUTAHUPOBAHUS U MPOBEICHUS (PU3UUECKUX SKCIIEPUMEHTOB, aHAJIN3a U
WHTEpHIpeTanuu nHpopMaIu, onpeaeIeHus JOCTOBEPHOCTH MOIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM ISl pa3BUTHSI YMEHUU IPOEKTHO-UCCIIEA0BATEIBCKON, TBOPUECKOU AEATEIBHOCTH.

Ha u3yuenue ¢pusuku (6a30BbIil ypOBEHb) Ha YPOBHE cpeAaHero oduero oopazosanus orsoautcs 136 yacos: B 10 knacce — 68
yacoB (2 yaca B Hezento), B 11 kinacce — 68 yacoB (2 yaca B HEZIEIIIO).

[Ipennaraemsiii B mporpaMmMe 1no pusnke nepedeHb Ja00paTOPHBIX U MPAKTUYECKUX PAOOT SIBISETCS PEKOMEHIOBAHHBIM,

YUHTENb JEIAET BIOOP MPOBENCHUS TAOOPATOPHBIX PA0OT U OMBITOB C YUETOM MHAMBUAYAJIBHBIX OCOOEHHOCTEN 00yYarOIIMXCS.



COAEPKAHUE OBYUEHUA
10 KIJIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IO3HAHUA
®Pusuka — Hayka o npupone. Hayunsie MeTOAbI TO3HAHUSA OKPYXKAOIIETO MUpa. Posp dKCniepuMeHnTa u TEOpUH B IpoLEcce
NO3HAHUSI IPUPOBL. DKCIIEPUMEHT B (pU3HKeE.
MopenupoBanue (U3MYECKHX SIBIIEHUA W TpoueccoB. Hayunble rumore3bl. @U3NYECKHE 3aKOHbI U TE€OpHUH. | paHULIbI
NPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpUHIINI COOTBETCTBUS.
Ponb 1 Mecto ¢pu3uku B pOpMUPOBAHUN COBPEMEHHON HAyYHOM KapTUHBI MUPA, B IPAKTUYECKON JAESTEIbHOCTHU JIOJEH.
Jlemoncmpayuu

AHaJoroBsie 1 HI/I(l)pOBBIEE HU3MCPUTCIIbHLBIC HpI/I60pI>I, KOMIIBIOTCPHBIC JATYNUKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBmkeHrne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABMKEeHUA. Cucrtema orcuéra. Tpaekropus.

[lepemetienue, CKOPOCTh (CpeHssI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaIbHON TOYKH, UX MPOCKIUH Ha
OCH CHUCTEMBI KOOpAUHAT. CII0KEHUE IEPEMEIIEHUN U CI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE JBH>KeHUE. ['paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS,
MyTHA U IEPEMEILICHUS MaTEPUATIBHON TOYKU OT BPEMEHH.

CBoOoaHOE TasieHre. Y CKOpeHre CBOOOIHOTO MaICHHUSI.



KpuBonuneitnoe nBukeHue. J[BUKEHHE MATEPUAIBHOM TOYKU MO OKPYKHOCTH C IMOCTOSHHOM MO MOJYII0 CKOPOCTBIO.
VYrioBasi CKOpOCTh, TUHEHHAsI CKOPOCTh. [lepron u yactota obpamienus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuuecKue yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHUE: CITUIOMETD, IBUKEHUE CHAPSIIOB, LICTTHBIE U PEMEHHBIE TIEPEIayu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MIUTFOCTPALUS KHHEMATUUECKUX XapaKTEPUCTUK JIBUKCHUSI.

[IpeobpazoBanue NBUAKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaOmronenue nBuxeHus Tea, OPOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpagnenue ckopocT Ipu ABUXKEHUH MO OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomeol

N3yuenne HepaBHOMEPHOTO ABHKEHUS C LETbIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLICHUSI MEXY ITyTSIMHU, IPOWJACHHBIMA TEJIOM 32 IMTOCIIEI0BATEIILHBIE PABHBIC POMEXYTKA BPEMEHU
IIPY PAaBHOYCKOPEHHOM JBH>KEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne nBUKEHUS IAapUKa B BA3KOW )KUIKOCTH.

N3yuenne nBuxeHus Teia, OpoIeHHOT0 TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocuTenbHOCTH ['anuies. [lepBbiid 3akoH HetoToHa. UHEpUManbHbIE CUCTEMBI OTCYETA.



Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoi 3akoH HproTOHa st mMaTepualibHOM TOYKU. TpeTuid 3aKkoH
HproToHa 111 MaTepuanbHbIX TOYEK.

3akoH BceMupHOTO TAroteHus. Cuna Tsokectu. [lepBas kocMuUecKast CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckonbxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cusia TpeHUsI CKOJIbKEHUS U CHIIa
Tpenus nokos. Koadpuuuent tpenust. Cuna CONpOTUBIICHUS MPU ABUKEHUH TeJla B )KUAKOCTH WJIHU Ta3e.

[TocTymarensHOE U BpamaTeaIbHOE IBIKEHUE a0COIIOTHO TBEPAOTO TETa.

MOMEHT CHJIBI OTHOCUTENBLHO OCH BpalieHus. [lnedo cusbl. Y CinoBus paBHOBECHS TBEPAOTO TENA.

TexHu4yeckne ycTponuCcTBa U MPAKTUYECKOE MPUMEHEHUE: TMOIITUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuUu.

CpaBHeHUE MacC B3aUMO/ICHCTBYIOIIHNX TEI.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHue CHil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOpMaliui.

HesecomocTts. Bec Tena npu yCKkOpEeHHOM NOABEME U MAJACHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcioBus paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue aBu>xeHNs OpycKa 10 HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U PE3UHOBOM 00paslie, OT Ux aAeopMaluu.

HccnenoBanre yciaoBUil paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh BPALIEHUSI.

Tema 3. 3aKoHbl COXpaHEeHUA 6 MEXAHUKE

Nmiynbc MaTepHalbHOM TOYKHM (Tesia), CUCTEMbl MaTEpPHAIbHBIX TOYEK. MIMIyJbC CUIIBI U M3MEHEHHUE HMMITyJbCa Tea.
3aKOH COXpaHEHUs UMITyJIbca. PEaKTUBHOE IBM)KEHHUE.

PaboTa criipl. MOIIHOCTE CHIIBL.

Kunernueckas 3Heprusi MaTepuaibHON TOUKU. Teopema 00 N3BMEHEHUN KHHETUYECKON SHEPTUH.

[TorenunansHas 3Heprud. [loreHunanbHas Heprus ynpyro aegopMupoBaHHOM npyskuHbl. [loTeHuManpHas 3Heprus tena
BOJIM3U MTOBEPXHOCTU 3EMIIH.

[loreHunanbHbIE U HENOTEHIUANbHBIE CHIIBI. CBS3b padOThl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKON SHEprUH
CUCTEMBI T€Jl. 3aKOH COXPAHEHNS MEXaHUYECKON YHEPTUU.

VYrupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckne ycTpoicTBa U MPAKTHYECKOE TPUMEHEHHUE: BOJOMET, KOIIEP, NPYKUHHBIA MMUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KEHHE.

Hepexo;l HOT@HHI/IaHLHOﬁ OHCPIruu B KHHCTUYCCKYIO U O6paTHO.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3yuyenue abCOMOTHO HEYTIPYTOTO yAapa ¢ MOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.
UccnenoBanne cBA3u pabOThl CUIIBI C U3BMEHEHUEM MEXaHWYECKOM SHEPruu Tejla Ha MPUMEPE PACTSHKEHUS PE3MHOBOTO

KTyTa.

Paznen 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHM M HUX ONbITHOE OOOCHOBaHME. BpOoyHOBCKOE JBHYKEHHE.
Huddysus. Xapakrep IBHKEHHS U B3aUMOJICHCTBUS YaCTHI] BellecTBa. MoJIein CTpOCHHMsI ra30B, KUJIKOCTEH U TBEPIBIX TEIl U
OoOBsICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX Mojeneil. Macca u pasmepsl Monekysn. KomwdectBo BemiectBa. [locrosiHHas
ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkana remneparyp Llenscus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOW TEOpHUH HACAIBHOIO ras3a. AOCOJIOTHas
TEMIIEpATypa KaK Mepa CpeAHENd KMHETHYECKOW SHEPruu TEIUIOBOrO ABMIKEHHMs 4acTwll ras3a. lllkama temnepatyp KenbBuHa.
I'a3oBbie 3akoHBI. YpaBHeHne MenneneeBa—Knaneiipona. 3akon [aneroHa. M3ompoueccsl B WI€AIbHOM Ta3e ¢ MOCTOSSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHue U30MpPOLIECCOB: U30TEpPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu



OnBITHI, TOKA3BIBAIONINE JUCKPETHOE CTPOCHHE BEIIeCTBa, PoTorpadurt MOJIEKYT OPraHUYECKUX COCTMHCHHM.

OnbiThl 10 U PY3UN KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, T0KA3bIBAIOIIUE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHUCTBUSI.

Mogenb, WILTIOCTPpUPYIOIIAs TPUPOTY AABICHUS ra3a Ha CTEHKH COCy/a.

OnBITH, WILTIOCTPUPYIONINE YPAaBHEHNUE COCTOSIHUS HICATLHOTO T'a3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

Omnpenenenne mMacchl BO3AyXa B KJIACCHOWM KOMHATE Ha OCHOBE M3MEpEHUN 00bhEMa KOMHATHI, JaBJICHUS U TEMIIEPATYPhI
BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXIY ITapaMeTpaMH COCTOSHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvl mepmooOuHaMuKuU

Tepmonunamuyeckas cucrema. BHYTpeHHsE SHEpPrusi TEPMOJUHAMUYECKONM CHUCTEMBI M CIOCOOBI €€ W3MEHEHHS.
KonmdectBo TemnoTrel u pabotra. BHyTpeHHSsST »HEprus OJHOATOMHOTO WJACATBLHOTO Tas3a. Buaesl Terionepenavn:
TEIJIONPOBOTHOCTh, KOHBEKITUS, N3TyUeHUe. Y AeNIbHAs TeTIOEMKOCTh BelecTBa. KoarmdecTBO TEII0TH Py TeTUIonepeiade.

[Tonsitue 00 agmabarHOM mporecce. IlepBbIil 3akOH TepMOIWHAMUKH. [IpUMEHEHHE MEepBOrO 3aKOHA TEPMOIAMHAMUKH K
uzonpoueccam. ['paguueckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.



TennoBeie MamuHbl. [lpuHIMOBL A€UCTBUS TemIoBbIX MamuH. [lpeoOpa3zoBaHusi SHEPrUM B TEIUIOBBIX MalllMHAaX.
Koaddumment mnonesHoro paeiictBusi TtemnoBoil Mamuubl. [lukn Kaprno u ero kod@duiueHT mone3Horo neucTBus.
DKOJIOTHYECKHUE TPOOIEMBI TEIII0IHEPTETUKHY.

TexHuueckre yCTpOWCTBA W TMPaKTUYECKOE MPUMEHEHHWE: JIBUTaTelh BHYTPEHHETO CropaHus, OBITOBOM XOJOJWIBHUK,
KOHJIULIOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH PHEPruu Tella NP COBEPIICHUH PabOTHI: BBIIET MPOOKU W3 OYTHUIKH IO JEHCTBHEM CXKATOTO
BO3/lyXa, HarpeBaHue 3pupa B JATyHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEpruu (TeMIiepaTyphbl) Teaa MpH TeIlonepeaaye.

OnpIT 0 aAabaTHOMY PACIIUPEHUIO BO3/TyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoit TYpOUHBI, IBUTATENs] BHYTPEHHETO0 CTOpaHusl, PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammusie cocmoanusn eeujecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u koHaeHcanusa. Mcmapenune u kuneHue. AOCOMIOTHAS W OTHOCUTENIbHAS BIAXHOCTH BO3AyXa.
Hacelenssiit map. Y aenbHas TeIioTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JIaBJICHHUS.

TBépnoe teno. Kpucramimueckue u amopdHble Tena. AHU30TPONUST CBOMCTB KpUCTALIOB. JKHUJIKUE KPUCTAILIBI.

COBpeMCHHBIC MaTCpHUaJibl. [InaBnenune n KpuUCTAJJIN3allusd. Y,ZICJII)HaH TCIIIOTA IIJIaBJICHHSI. CY6HI/IMaIII/ISI.

VYpaBHeHue TeroBoro danaHca.



TexHnueckne yCTpOHCTBA M MPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUN TIOTyICHHUS
COBPEMEHHBIX MaTEepPHaJIOB, B TOM YHCJIe HAaHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBoiicTBa HACHIIIIEHHBIX TTAPOB.
Kunenuve npu nMoHWKEHHOM JIaBJICHUH.
Cnoco0bl U3MEpPEeHUS BIAXKHOCTH.
HabOmronerre HarpeBaHus | IUIABJICHUS KPUCTANIMYSCKOTO BEIICCTBRA.
JlemoHCTpanust KpUCTAIUIOB.
Yuenuuecxuii sxcnepumenm, nabopamopuvle pabomol
N3mepenne oTHOCUTEILHON BIaXKHOCTH BO3yXa.
Paznen 4. DiaekTpoauHaMHuKAa
Tema 1. Inekmpocmamuka

OnekTpu3auus Tel. OJEKTpUuecKui 3apsan. JlBa BuIa DJJIEKTPUYECKHX 3apAnoB. I[IpOBOAHUKH, ITUAIEKTPUKU W

NOJIyIPOBOJHUKHU. 3aKOH COXPAHEHUS MIEKTPUIECKOTO 3apsia.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TodeuHblid 3JIEKTpUYECKHI 3apsii. DnekTpuueckoe mnoje. Hanpsok€HHOCTh
AIEKTPUYECKOro noJjst. [I[puHIUN cynepno3uiiuy 3MeKTPUYeCKuX nojiel. JIMHuM HanpspKEHHOCTH 3JIEKTPUYECKOTO OIS,

Pabora cun nsnexkrpocratuueckoro mods. llorenmuan. PaszHocte mnortenuuanoB. [IpoBOJHMKM UM JTUAJEKTPUKU B
ANEKTPOCTATUYECKOM MoJie. JIurnekTpuyeckass IpOHUIAEMOCTb.

OnextpoéMKocTh. Konaencarop. DneKTpoEMKOCTb IIIOCKOTO KOHJAEHCATOpa. DHEPIHsl 3apsHKEHHOT0 KOHIEHCATopa.



TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHUE: HJIEKTPOCKOI, JJIEKTPOMETP, 3JIEKTPOCTATUUECKas 3alluTa,
3a3eMJICHHE JIEKTPONPUOOPOB, KOHIEHCATOP, KOMMUPOBAIBHBIN allrapaT, CTPYHHBIA PUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIUII IEUCTBHS DIEKTPOMETPA.

B3aumopernicTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TOJIE 3aPSKECHHBIX TEIL.

[IpoBOIHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IEKTPUKH B AJIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIAAM IUJIACTUH, PACCTOSHUA MEXKIYy HUMU U
JIADJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmosannwtit 31ekmpuueckuii mok. Toku 6 paznuunlx cpeoax

DIIEKTPUUYECKUN TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUECKOTO ToKa. cTounnku Toka. Cuia Toka. [I0CTOAHHBIN TOK.

Hanpsxenue. 3akon OMa 151 y4acTKa LETH.

DIIEKTPUYECKOE CONPOTUBIICHUE. Y ACIbHOE CONPOTHBIEHUE BenlecTBa. llocnenoBarenbHoe, mapamielibHOE, CMEIIaHHOE

COCANMHCHNEC IIPOBOAHHUKOB.



Pabota snextpuueckoro Toka. 3akoH [xoyns—Jlenia. MOITHOCTE IEKTPUYECKOTO TOKA.

DONEeKTPOABIKYIIAs CUjla W BHYTPEHHEE COMPOTUBIECHUE HCTOYHMKA TOKa. 3akoH OMa Il TOJHON (3aMKHYTOM)
aneKTpruyeckoi nenu. Koporkoe 3amMbIKaHuE.

DONEeKTpOHHAs] MNPOBOJUMOCTh TBEPIBIX METAJLIOB.

3aBUCHUMOCTh  CONPOTHUBIICHHS METAUIOB OT TeMIIepaTyphl.
CBepXIIpOBOIUMOCT.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuuku. CoOCTBEHHass W  MpPUMECHas MPOBOJUMOCTb  MOJYNPOBOAHUKOB. (CBOMCTBa p—n-mepexoja.
[ToynpoBOIHUKOBBIE TPUOOPHI.

DNEeKTpUYECKUid TOK B PaCTBOPAx M paciljlaBax 3JIEKTPOJIMUTOB. DIIEKTPOJIUTHUECKAS IUCCOUMALUA. DIEKTPOIIH3.
OnexkTpudeckuil ToK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monuus. [Tna3zma.

TexHuueckue YCTpOﬁCTBa N TPAKTHUYCCKOEC IIPHUMCHCHUC!

aMIICpMECTp, BOJBTMCTpP, PCOCTAT, HUCTOUYHUKHU TOKa,

AJIEKTPOHATPEBATENIbHBIE TPUOOPHI, DIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETDP COMPOTHBICHHUS,

BaKyYyYMHBIA JTHOJ,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TOTYIIPOBOTHUKOBBIN JIMO/I, TaTbBAHHKA.

Jlemoncmpayuu

I/IBMepeHI/Ie CUJIbl TOKA U HAIIPAXKCHUS.

3aBHUCUMOCTD COIIPOTUBJICHUSA HUIWHAPHUYICCKHUX ITPOBOJHUKOB OT JJIMHBI, IJIOMIAAN ITOMCPEIHOTIO CCUCHUA U MaTCpHalia.
CMmemaHHoOe COCIAMHCHUC ITPOBOAHHUKOB.

HpSIMOC HN3MCPCHUC SHQKTpOI[BI/I)KYIHE?ﬁ CHIIBI. KOpOTKOG 3dMBbIKAHHUC TaJIbBAHNYCCKOI'O 3JICMCHTA N OLICHKAa BHYTPCHHCIO
COIIPOTHUBIICHUS.



3aBUCUMOCTb CONPOTHUBJIEHUS METAIJIOB OT TEMIIEPATYPHI.

IIpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoii paspsa ¥ MPOBOJAUMOCTD BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 31eKTPOIBHXKYIIEH CHIIBI MCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Hao0mronenue amextposusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢u3zuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C yU4ETOM COAEPIKATEIbHBIX MEXIPEIMETHBIX
CBsI3€H C KypcaMH MaTeMaThKu, OMOJIOTUHU, XUMHUH, Teorpaduu U TEXHOIOTHH.

Meosicnpeomemnule nonamus, CBsI3aHHBIE ¢ U3YYEHUEM METOJOB Hay4YHOI'O MO3HAHMS: SIBJIIEHUE, HAYYHBIN (akT, TMUIOTE3a,
¢u3nyeckas BeJIMUMHA, 3aKOH, TeOpusl, HAOII0JeHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHNE.

Mamemamuka: pellieHHEe CUCTEMbl YpPaBHEHUW, JIMHEWHas (QyHKUUWA, Mapadosa, runepOosia, ux rpaukd U CBOMCTBA,
TPUTOHOMETPUYECKUE (PYHKIIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPHI U
UX MPOEKLIHUH Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

buonozus: mexanndeckoe ABWKEHUE B KUBOM mpupoae, aud@ys3us, ocMOC, TEIUIOOOMEH MKUBBIX OpPraHU3MOB (BUIbI

TCIUIoNICpCaAadu, TCIIJIIOBOC paBHOB€CPI€), QJICKTPUYICCKUC ABJICHUA B YKMBOU IMpUupoac.



Xumus: TUCKPETHOE CTPOECHHUE BEIECTBA, CTPOCHHWE AaTOMOB M MOJEKYJ, MOJIb BEIIECTBA, MOJISIPHAs Macca, TEIJIOBBIE
CBOMCTBA TBEPIBIX TeEJ, JXKUIAKOCTEH M Ta30B, JNIEKTPHUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTUYECKAs IHCCOLMALNSA,
raJIbBaHUKa.

l'eoepagpus: BAaXXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUe ABM)KEHUH C HCIIOJIb30BAHMEM MEXAaHU3MOB, YYET TPEHHUS B TEXHUKE, MOJIIUITHUKH,
UCIIOJIb30BAaHUE 3aKOHA COXPAHEHMs HMMITYyJIbCA B TEXHUKE (pakeTa, BOJOMET M JIPYrHeE), JBUIATEIb BHYTPEHHETO CrOPAHMI,
napoBasi TypOHHA, OBITOBOW XOJOJWJIBHHUK, KOHJUIIMOHEP, TEXHOJOTHH TOJYYeHHUS COBPEMEHHBIX MaTEpHUajoB, B TOM YHUCIIE
HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTMM, 3JIEKTPOCTAaTHYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM

IPUHTEP, AIEKTPOHArPEBATENIbHBIE TPUOOPBIL, ANEKTPOOCBETUTEIbHBIE PUOOPHI, ralbBaHUKA.

11 KJIACC
Paznen 4. DiaekTpoauHaMHUKAa

Tema 3. Macnummnoe nosae. I1eKmpomacHUmMHAA UHOYKUUA

[ToctostHHBIE MarHUTHL. B3anMOAEHCTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe mone. BekTop MarHMTHOW HHAYKIHH.
[IpuHIMII Cynepno3uMA MarHWTHBIX MOJIeW. JIMHMM MarHWTHOW WHAyKUMH. KapThHa JIWHUI MarHUTHOM WHAYKUHUHM TOJIS
MMOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oje IpOoBOJHUKA ¢ TOKOM. KapTuHa JNUHUN MHIYKIIMUM MAarHUTHOTO MOJS JUIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT IpcTena. BzaumoieiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHUE.



Cuna Jlopenua, e€ MOayJib U HampaslieHuE. [[BH)KeHHE 3apsKEHHOM 4YacTUIBl B OJHOPOJHOM MarHMTHOM mose. Pabota

cwiibl JIopeHua.

SIBnenue BHCKTpOMarHHTHOﬁ HWHAOYKIIUH. ITotok BCKTOpa MarHuTHOM HHAYKIWH. BHCKTpO,HBI/I}KyHIaH CWjia WHAYKIUU.

3aKOH 3EKTPOMarHuTHOM HHAyKIuu Papajes.

BuxpeBoe aIeKTpHUYECKOe MOoJe. DIEKTPOABIXKYLIas Chjla WHAYKUUU B NPOBOAHMKE, JBMKYIIEMCS NOCTYIIATEIbHO B
OTHOPOJHOM MarHuTHOM IIOJIE.

[TpaBuno Jlenua.

NHIyKTUBHOCTG. fIBIEHNE CAaMOMHAYKIMHU. DJIEKTPOIABUKYILAs CUJIA CAMOUHAYKIHUH.

DHeprust MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHudyeckne ycTpoMCTBa M NPAKTHUYECKOE NMPUMEHEHUE: MOCTOSHHBIE MArHWTHI, 3JIEKTPOMATHUTHI, AJIEKTPOJBUTATEND,
YCKOPHUTEIH DJIEMEHTAPHBIX YaCTHL], UHAYKIMOHHAs I1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JInHVMY WHIYKIIUY MarHUTHOTO MOJIS.

B3anmonenicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.



SIBreHME 2JIEKTPOMArHUTHOW UHAYKIUU.

[IpaBuino Jlenua.

3aBUCUMOCTbH JICKTPOJABUKYIIEH CHIIBI MHIYKIIMH OT CKOPOCTU U3MEHEHHSI MarHUTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3ydeHrie MarHUTHOTO MOJISt KATYIIKH C TOKOM.

UccnenoBanue necTBUSI MIOCTOSHHOTO MarHuTa Ha PpaMKy C TOKOM.

UccnenoBanue sSBIEHUS JIEKTPOMArHUTHOW UHAYKIIUU.

Paszpnes S. KoJsieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAzHUNHbLE KOJ1€0AHUA

KonebarenwHast cuctema. CBOOOJHBIE MexaHW4eckue kosiebanus. ['apmonunueckue kosiebanus. Ilepumona, wyacrora,
amuTya u ¢asa konebanuii. [IpyXuHHBIA MasTHUK. MareMaTH4ecKuil MasTHUK. YpaBHEHHWE TapMOHWYECKUX KOJIeOaHUM.
[IpeBpatenne sHEPrUM MPY TAPMOHUYECKUX KOICOAHUSIX.

KonebarenbHbiit kKOHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE KOJIEOaHUsI B UCATBLHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHUS
MEXIY MEXaHWYECKUMH U IJICKTPOMArHUTHBIMU KosneOanusmu. @opmyna ToMcoHa. 3aK0H COXpAaHEHHS SHEPTUH B UACAUTHBHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBnenre o 3aryxaromux KojeOaHusX. BbIHYXJAEHHbIE MexaHWdeckue KoJsieOanus. Pezonanc. BbiHyXIeHHbIE

QJICKTPOMArouTHBIC KOJICOAHHSI.



Ilepemennsblii TOK. CHHYCOMAQIBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIMTYAHOE U JEHCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAIIPSOKCHUS.

Tpancpopmarop. IIpomsBoacTBo, mnepenada M MNOTPEOIEHHE DIEKTPUUECKON HHEPrHMM. ODKOJOTMYECKHE PHUCKH IpU
IIPOU3BOJICTBE IEKTPO3HEprun. KybTypa ucronb30BaHus 3J1EKTPOIHEPTUM B ITIOBCETHEBHOM KU3HH.

TexHuueckre ycTpoWCTBAa M MPAKTHYECKOE MPUMEHEHUE: IJICKTPUUECKHN 3BOHOK, T€HEPATOP MEPEMEHHOTO TOKa, JTUHUU

AeKTponepeaay.
Jlemoncmpayuu
HccnenoBanue nmapaMeTpoB KoyieOaTeIbHOM cucTeMbl (PYKUHHBIA UM MaTEMATUYECKUN MAATHHUK).
HaOmronenue 3aryxaromux KojaeOaHu.
HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.
Habmronenue pe3onanca.
CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.
OcuumiorpaMMbl (3aBUCUMOCTHU CHJTBI TOKA Y HATIPSKEHUST OT BPEMEHH ) JUISI DJIEKTPOMArHUTHBIX KOJIeOaHUH.
Pe3onaHc mipu nmocieaoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KaTYIIKKU MHIYKTUBHOCTH U KOHJIEHCATOpa.
Mogenb JIMHUY 3JIEKTPONEepeIayu.
Yuenuueckuii sxcnepumenm, nabopamopmsie padomul
UccnenoBanre 3aBUCUMOCTH MeprOia MajIbIX KoJieOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Ipy3a.
HccnenoBanre nepeMEHHOI0 TOKA B LEMU U3 NOCIIEI0BATEIBHO COEIMHEHHBIX KOHIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60JIHbL



MexaHnnueckue BOJIHBI, ycaoBus pacnpoctpanenus. [lepron. CKOpoCTs pacnipocTpaHEHHUs U IIMHA BOJHBL. [lonepeunsie u
poJ10JIbHBIE BOJIHBL. MIHTEpPepenus u nudpakins MexaHH4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBHSI M3JIYyYEHHUs 3JIEKTPOMArHUTHBIX BOJIH. B3amMmHuas opuentanus BektopoB E, B, V B
AJIEKTPOMAarHUTHOW BojHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTpaKEHHE, IPEJIOMIICEHUE, MOJspu3anus, AuQpakuus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[Ikana 3eKTpOMarHUTHHIX BOJIH. [IprMeHeHre 31eKTpOMarHUTHBIX BOJH B TEXHUKE U OBITY.

[TpuHLMITBI paIMOCB3H U TENEBUACHUA. Pamnookaus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAOLIEH CPELBI.

TexHuyeckne ycTpoHCTBa M NMPAKTHUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YJIbTPa3ByKOBasi JUArHOCTHUKA B
TEXHUKE U MEIUIMHE, pajiap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKA.

Habmoienue oTpaskeHus: ¥ MpeIoMIICHHUS] MEXaHUYECKHUX BOJIH.

Ha6monenue unrepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILJIUTYI0OM M 4aCTOTOM KoJieOaHU M.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, TPEJIOMIICHHUE, OoIspu3anus, Audpakiuus, HHTephepeHIIus.



Tema 3. Onmuxa

['eomeTpuueckas onruka. [IpssMosimHEiHOE pacipOCTpaHEHHUE CBETA B OJTHOPOIHOM cpene. JIyd cBeTa. ToueuHbI HCTOYHUK
CBETA.

OTtpakenne cBeta. 3aKOHBI OTpakeHusl cBeTa. [locTpoenne n3o0pakeHnil B TUIOCKOM 3epKaJie.

[Ipenomnenue cBeta. 3aKOHbI TPETOMIICHHMSI cBeTa. AOCONIOTHBIM TMOKa3aTenb mpejomiieHus. [lonmHoe BHyTpeHHeEe
oTpaxkeHue. [IpenenbHbIi yroil MOJIHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. ClnoxHBbIN cocTaB 6emnoro cera. L[BerT.

Cobuparomue u pacceuBaromue JUH3bl. ToHkas nuH3a. DOKyCHOE pacCTOSIHME W ONTUYECKas CUiia TOHKOW JIMH3BI.
[TocTpoenue u300pakeHUN B cOOMparOmUX M pacceuBaromux JnH3ax. DopMyna TOHKOW JMH3BL YBEIUYEHUE, J1aBaeMOE
JIMH30M.

[Ipenens NpUMEHUMOCTH TEOMETPUIECKON OTNITHUKH.

BonnoBas ontuka. Uatepdepenius cBera. KorepeHTHbIE UCTOUYHUKH. Y CIIOBUS HAOIIOICHUS MAKCUMYMOB 1 MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuua cBera. JudpakiuonHass pemérka. YciaoBue HaOMIOAEHUS TJaBHBIX MAaKCUMYMOB NIpH  MNaJeHUU
MOHOXPOMATHYECKOTO CBETa Ha MU(DPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHudyeckune yCcTpoucTBa U MPAKTUUECKOE MPUMEHEHUE: OUKH, Jyna, (poToarnmapar, MpOeKIMOHHBIN anmnapar, MUKPOCKOTI,
TEJIECKOI, BOJIOKOHHAsI ONTHKA, AUPPAKIIMOHHAS PEIIETKA, MOISIPOU/I.

Jlemoncmpayuu



[IpsiMonuHeHOE pacnpocTpaHEeHUe, OTpaKEHUE U MpeIoMIIeHUE cBeTa. OnTrudecKrue npudopshl.

[TonHoE BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

UccnenoBanrie CBONCTB M300paKeHUI B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIeCKomna.

Hab6mronenue natepdepeniuu ceera.

Habnronenune nudpakiuu ceera.

Habmronenne nucrnepcuu cBera.

[Tonydenue ciekTpa ¢ MOMOIILIO MPU3MBI.

[Tomyyenue cekTpa ¢ MOMOMIbIO AUPPAKLIUOHHON PEIETKH.

Hab6nronenue nonsipu3aiiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomol

N3mepenue nokazaresns npeaoMIeHUs CTeKIIa.

HccnenoBanre CBONCTB M300paKCHHUH B JTMH3AX.

HaOnronenue nucnepcuu cBera.
Pa3znes 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCUTEIbHOCTH

['panuIel TPUMEHUMOCTH Klaccuueckoil MexaHuku. [locTynaTel crienuanibHOM TEOPHUU OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETa B BAKYyME, IPUHIIMI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKPAILICHUE JIJIUHBI.

9HCpFI/I$I U UMITYJIbC pGHHTHBHCTCKOﬁ qaCTHUILbI.



CBs13b MacChl C JHEPTUEN U UMITYJILCOM PEISITABUCTCKON YaCTULbI. DHEPIUs MOKOS.
Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. @opmyna [lnmanka cBs3u 3HEpruu GOTOHA C €r0 YaCTOTON. JHEPTUS U UMITYIIHC (POTOHA.

OtkpeiTre u uccienoanue poroaddexra. Onbitel A. I'. CtoneroBa. 3akonsl ¢poTodrddexra. YpaBHeHHEe DUHIITEHHA JIJIs
dotoapdexra. «KpacHas rpannna» portodddexra.

JlaBnenue ceeta. OnbiTer [1. H. JIeGenena.

XHUMHUYECKOE JICHCTBHUE CBETA.

TexHuyeckne ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: POTOIIEMEHT, (POTOATUMK, COTHEUHAs: OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeTHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pe3epdopaa nmo paccesnuro o -yactuil. [Inanerapnas mozaens atoma. Iloctynatel bopa.
N3nyuenue u mnorjoimieHue (HOTOHOB MPHU MEPEeXoje aTomMa C OAHOTO YpOBHS AHEPruu Ha Japyroi. Bumasl crniexktpoB. Croektp
YPOBHEMN SHEPIUU aTOMa BOJOPOJA.

BousiHoBekIe cBoiicTBa yacTull. Bonnsl ne bpoiing. KopnyckylisipHO-BOJTHOBOM JTyaau3M.



CHoHTaHHOE U BBIHYX/JICHHOE U3JIyYEHHE.

TexHudyeckne ycTpoWCTBA M TPAKTHUUECKOE IPUMEHEHHUE: CHEKTPalbHBIA aHaiau3 (CIEKTPOCKOIT), Jia3ep, KBaHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJHBI Ja3epa.

Habmtoienue nuHeRvaThiX COEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopuvle pabomol

HabOmronenue nuHeitgaToro crekTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTHI, JOKa3bIBAIONINE CJIOKHOCTh CTpoeHus sapa. OTkpeiTHe paanoaktuBHOCTH. OmbiThl Pesepdopna mo
OTIPEJICIICHUIO COCTaBa PaIMOaKTUBHOIO n3nydeHusi. CBoicTBa anbda-, 6eta-, raMmma-u3inyueHus. BiusHue pagnoakTUBHOCTH Ha

JKUBBIC OPTraHU3MBlI.

OTtkpbiTHE npoTOHA U HelTpoHa. Hyknonnas moaens sanpa ['eiizenoepra—Banenko. 3apsia sjapa. MaccoBoe 4uciio sjipa.
N3otorsbI.

Anbha-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-u3inyyeHue. 3aKoH paJuoaKTUBHOTO pacnaa.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledexT maccsl sapa.

SAnepHble peakuuu. /leneHue u cuHTE3 AA€EP.



Snepnsbiit peaktop. Tepmosiaepusiit cunte3. [IpoOieMbl U MEPCHEKTUBHI SIICPHONU YHEPTETUKU. DKOJIOTUUYECKUE ACTIEKThI
AJIEPHON SHEPIETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITUE MTO3UTPOHA.

MeTobl HAOIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YACTHII.

dyHaMeHTaIbHbIe B3auMOIeHcTBUA. EAMHCTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: TI03UMETP, KaMepa BuibcoHa, siiepHbiil peakTop, aToMHasi bomoba.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

UccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).
Pa3znes 8. DiiemMeHTHI acCTPOHOMUM U AcTPOGU3UKH

Otanbl pa3BuTUs acTpoHoMuu. [IpuknagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHE aCTPOHOMHUH.

Bun 3Bé3nnoro neba. Co3Bes3nusi, sspkue 3BE3/1bl, IUTAHETHI, UX BUIUMOE JBUKEHUE.

Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTh. Wcrtounuk sHeprunt ConHua u 3BE3A. 3BE3NBI, UX OCHOBHBIE XapaKTEPUCTHUKHU.
Jlnarpamma «CHEeKTpaJIbHBIM KJIACC — CBETUMOCTBY. 3BE3/IbI TJIABHOM MOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «MAcCa — CBETUMOCTb)
JUIsl 3BE3]1 TJIABHOM MOCienoBaTeabHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpeMEHHbIE MPEACTABICHUSI O MPOUCXOXKICHUU U

sposirorii CoJTHIA U 3BE3/. DTaIlbl )KU3HHU 3BE3I.



Muneunsiii [Tyt — Hama ["anmaktuka. [lonoxenue n npuxenne Comuna B ['anaktuke. Tunbl ranaktuk. Paguoranaktuky u
KBazapbl. YEpHBIE ABIPHI B A/Ipax TAJIAKTHUK.

Bcenennas. Pacmupenue Bceenennoii. 3akoH Xa00na. Pa3z6eranue ranaktuk. Teopust Bonbmioro B3peiBa. PennkToBoe
U3JIy4YEHUE.

Macmrabnas crpykrypa Beenennoit. Metaranakruka.

Hepeménnsle mpo0iaemMbl aCTPOHOMUHU.

Yuenuueckue nabnooenus

HaGnronenus: HeBOOpY>KEHHBIM TJIa30M C HCIMOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN AJI ONpENEIeHUsT MOJIOKEHUS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3/11si CEBEpHOro MOJYyIIApHUs U IPKUE 3BE3IBI.

Habmronenus B Teneckon Jlynsl, muiranet, Mieanoro Ilytu.

O6o0maromiee NOBTOPEHUE

Ponbp ¢usuku m acTpOHOMUU B SKOHOMHUYECKOH, TEXHOJOTHYECKOW, COIMAIbHOM M 3TUYECKOW cdepax HesTenbHOCTH
4elioBeKa, POojb U MECTO (PU3UKHM W aCTPOHOMHHM B COBPEMEHHON HAay4YHOW KapTHHE MHUpa, POJb (PU3NYECKON Teopuu B
(opMHpPOBaHNHU MPEACTABICHUHN O (PU3NUECKON KapTUHE MHUpA, MECTO (PU3UUECKON KAPTUHBI MUpPa B OOIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca (usuku 6a30Boro ypoBHs B 11 Kilacce OCyLIECTBISIETCS € YYETOM COIEPKATEIBHBIX MEXIPEIMETHBIX

CBSI3€H C KypCaMHU MaTCMAaTHKH, 6I/IOJIOFPII/I, XUMHU, TGOFpa(l)I/II/I N TCXHOJIOT'HH.



Meosicnpeomemnule nonamus, CBI3aHHBIE ¢ U3YYEHUEM METOJOB HAyYHOTO MO3HAHMS: SBJIICHUE, HAYYHBIN (aKkT, TUTIOTE3A,
dbu3nyeckas BeIUUMHA, 3aKOH, TEOPHs, HAOJI0IeHHE, YKCIIEPUMEHT, MOIETUPOBAHHUE, MOJIENb, U3MEPEHHE.

Mamemamuxka: perieHHe CUCTEMbl yYpaBHEHUH, TPUTOHOMETpHUYECKHE (YHKIUU: CHHYC, KOCHHYC, TaHTE€HC, KOTAHTCHC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOKJIECTBO, BEKTOPHI U UX MPOEKIUU HAa OCH KOOPAUHAT, CI0KEHUE BEKTOPOB, MPOU3BOHBIC
AJIEMEHTApPHBIX (PYHKIUH, MPU3HAKU MTOJA00US TPEYTOJILHUKOB, OMpeIesIeHre TUIOMAIN TIOCKUX (GUryp u oobeéMa Te.

buonocus: snexTpuyeckue sIBJICHUS B )KUBOW MPHUPOJIE, KoeOaTebHbIE IBIKEHUS B KUBOU MPUPOE, ONTHUECKUE SIBICHUS
B KUBOU NIPUPOJIE, NECHCTBUE PAUAIINH HA KUBBIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJEKYJ, KpHUCTaNIMdecKass CTPYKTypa TBEPABIX Tel, MEXaHU3Mbl 00pa3oBaHUs
KPUCTANINYECKOW PEIIETKH, CIEKTPAJIbHBIA aHAJIN3S.

l'eocpaghus: MmarHUTHBIE TOJIOCa 3€MJIM, 3aJIEKW MArHUTHBIX Py, (OTOChEMKA 3€MHOM MOBEPXHOCTH, MpeliCKa3zaHue
3EMJIETPSICEHUN.

Texnonozus: TMHAM SIIEKTPOIIEpEay, T€HEpaTop MEPEMEHHOr0 TOKa, 3JEKTPOABHUIaTeNlb, WHIYKIMOHHAsA I€4Yb, pajap,

paguonpuéMHHUK, TEIEBU30p, aHTeHHA, TesieGoH, CBYU-meub, MpOeKIIMOHHBIN anmapar, BOJIOKOHHAS ONTHKA, COJTHEYHAas OaTapesl.

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 1O PUBUKE HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA



OcBoenne yueOHoro mnpenmera «®dusuka» Ha ypOBHE CpelHEro ooOiiero obOpa3oBaHus (0a30BBbI YPOBEHB) HOJKHO

00eCIIeYnTh AJOCTHKCHHUC CICAYIOIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06pa3OBaTCJII>HI>IX PE3YJIbLTATOB.

JINMUHOCTHBLIE PE3YJIBTATHI

JIndHOCTHBIE pe3yibTaThl OCBOCHHSI yueOHoOro mnpeamera «Duszmka» MOKHBI OTpa)XkaTh TOTOBHOCTh M CIIOCOOHOCTH
oOyyJarommxcsi pyKoBOJACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3UIMEN JTMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPHEHTAIUM,
MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIMIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBa, pacCUIUPEHHE
YKU3HEHHOT'O OIbITA U OTbITA JICSITEIILHOCTH B MPOIIECCE peaIn3allii OCHOBHBIX HANpaBJICHUN BOCTIUTATEILHON JIEATEILHOCTH, B
TOM YHUCJIE B YaCTH:

1) rpa:xxaaHcKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAXKJIAHCKON MO3UIMU OOYyYalomIerocss KaKk AaKTUBHOTO M OTBETCTBEHHOT'O UJIEHA POCCHUHCKOIO
00I11eCTBa;

NPUHITHE TPATUITMOHHBIX OOIIECUYETIOBEYECKUX TYMAHUCTUYECKHUX U JEMOKPATUUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpECAX I'Pa’KJaHCKOTO OOIIECTBA, Y4aCTBOBaTh B CAMOYIPaBJICHUU B
o0Opa3oBaTeIbHON OpraHU3alliH;

YMEHHE B3aMMOJICMCTBOBATH C COIIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJOHTEPCKOMN AEATEILHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTh POCCUNUCKON IPAKIAHCKON MICHTUYHOCTH, TAaTPUOTU3MA;



IIEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHUMBOJAM, IOCTIDKCHHSIM POCCHHCKHX YUYEHBIX B 00JacTH (PU3UKH H
TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHWBATh CHUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUCHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH, B TOM YHCJIC B JEATEIHHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTONYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUAst SCTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAyKeE;

5) Tpy10BOIr0 BOCIIMTAHMS:

MHTEpEC K pa3IMuHbIM cdepaMm mpodecCHOHATBLHON eATENHPHOCTH, B TOM YHCJIE CBSI3aHHBIM C (DM3UKONH M TEXHHUKOM,
yMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOp OymyIiei mpodeccruu U peain30BbIBaTh COOCTBEHHBIE )KH3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOpPa30BaHMIO B 00JaCTH (M3HKHK HA IPOTSHKEHUU BCEU KU3HH,

6) 3K0JI0rH4eCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH IKOJIOTHYECKOU KYJIbTYPbhl, OCO3HAHHE TI100aTHFHOTO XapaKTepa IKOJIOTHIECKUX MPooIIeM;

IJIAHUPOBAHWE W OCYIIECTBICHUE JCHCTBUI B OKpYXKalolleld Cpele Ha OCHOBE 3HAHUS IIEJIEH YCTOWYMBOTO Pa3BUTHS
YeJIOBEUYECTRA;

pacHIMpeHHe ONbITA JEATEIHLHOCTH SKOJOTUYECKON HAMIPABICHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUMU 110 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:



c(hOopMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3HUECKON HAYKH;
OCO3HAHHME IIEHHOCTH HAYYHOW NeATeNbHOCTH, TOTOBHOCTh B Mpoliecce M3yueHUs (PU3UKU OCYIIECTBISATh MPOCKTHYIO U

HCCIICAOBATCIBbCKYIO ACATCIbHOCTD MHANBHUAYAJIBHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATHI
IHo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIe 1eHCTBUSA
ba3oBbie Jlornyeckue aeiicTBHUA:
CaMOCTOSITEILHO (hOPMYJIMPOBATH U aKTyaJU3UPOBATh IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEAEHATH LENU AEATEIIbHOCTH, 3aaBATh MMAPAMETPHI U KPUTEPUU UX JOCTHUKECHUS,
BBISIBJIATh 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pacCMaTPUBAEMbIX (DU3NUECKUX SIBJICHUSIX;
pa3padaThiBaTh MUIAH PEIICHUS TTPOOJIEMBI C YUETOM aHAIN3a UMEIOIIUXCSl MaTepUATIbHBIX U HEMaTepUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JEITEIbHOCTb, OLIEHHUBATH COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OLEHHUBATH PUCKHU ITOCICICTBUU
JICSITEIbHOCTH;
KOOPAUHUPOBATH U BBIMOIHATH Pa0OTY B YCIOBUSIX PEaJbHOI0, BUPTYaATbHOIO U KOMOMHUPOBAHHOIO B3aUMOICHCTBUS;
pPa3BUBATh KPEATHBHOE MBIIIICHHUE MPH PEIICHUH KU3HESHHBIX ITPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JAeliCTBUA:

BJIaACTh HaquOﬁ TCpMHHOHOFHeﬁ, KIIFOYCBBIMU ITIOHATHUAMHU U METOAaMH (1)PI3PI‘-ICCKOI>1 HAayKH;



BJIQJIETh HABBIKAMHM Y4€OHO-MCCIEIOBATEIbCKOM M MPOEKTHOM JAESITEIbHOCTH B 00JacTH (DU3UKHU, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSATEIHHOMY TMOWCKY METOJOB PEIIeHHUS 3a1ad (U3MUECKOTO COACPIKaHHS, MPUMEHEHUIO Pa3IUIHBIX
METO/IOB TIO3HAHUS;

BJIa/IETh BUJAMU JAEATEIbHOCTU MO MOJIYYEHHIO HOBOTO 3HAHHUSA, €r0 MHTEPIIPETAlUU, TPEoO0pa30BaHUI0 U PUMEHEHHUIO B
Pa3IMYHBIX yUEOHBIX CUTYyAIIUSIX, B TOM YHCIIE IIPU CO3IaHUH YUEOHBIX MPOEKTOB B 00y1acTu pU3uKH;

BBISIBJISITh TIPUYMHHO-CIIEICTBEHHBIE CBSI3M W aKTyaJIM3UPOBATh 3a/ady, BBIABUTATH TUINOTE3Yy €€ pEIIeHHs, HAXOIUTh
apryMEHTHI JUIsl IOKa3aTeIbCTBA CBOMX YTBEPKICHHIM, 3a/1aBaTh NapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBATh IMIOJNyYEHHBIE B XOJAE pEIICHUS 3aJadd pe3yibTaThl, KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCT,
POrHO3UPOBATHh U3MEHEHHNE B HOBBIX YCIOBHSX;

CTaBUTh U (DOPMYITHPOBATH COOCTBEHHBIE 33124l B 00Pa30BaTEIBHOM JEATEILHOCTH, B TOM YUCJIC TIPH U3YUCHUH (PU3UKU;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIICHHUBATh MPUOOPETEHHBIN OIBIT;

YMETbh NMEPEHOCUTH 3HAHUS N0 (PU3HUKE B MPAKTUYECKYIO 001aCTh KUZHEACSITEIbHOCTH;

YMETbh MHTEIPUPOBATH 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00s1acTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMU MONy4YeHUs HHPopMauu GU3NYECKOTO COJACPKAHUS U3 MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIEHO

OCYIIECTBIIATH MIOUCK, aHAIA3, CHCTEMATH3AIMIO M HHTEPIPETAIINI0 HHPOPMAITUHU Pa3IUIHBIX BUIOB ¥ POPM MPEACTABICHUS;

OLCHMBATb JOCTOBCPHOCTDH I/IH(bOpMaIII/II/I;



UCIIOJIb30BaTh CpPEACTBA HMH(MOPMALMOHHBIX M KOMMYHHUKAlIMOHHBIX TEXHOJOIMHA B PELIEHWHM KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 337a4 C COOJ0/IEHHEeM TpeOOBaHUN 3PrOHOMUKH, TEXHUKU O€30MaCHOCTH, TMTHEHBI,
pecypcocOepekeHus, MPaBOBbIX U ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJEP’KaHUs B Pa3IMYHBIX (opMmaTax ¢ y4€TOM Ha3zHAueHHUS MHPOpPMAIMHU U ILIEeJEBOi
ayJIMTOPUH, BBIOUPAsI ONITUMATIbHYIO (DOPMY MPEACTABICHHS U BU3YyATH3aAlUH.

KoMMyHHUKAaTHBHBIE YHUBepPCaJbHbIe Y4eOHbIE 1eCTBUA:

OCYIIECTBIAThH OOIIEHNE HA YPOKaxX (PM3UKH U BO BHEYPOUHO JIEATEIBHOCTH;

pacno3HaBaTh NPEANOCHUIKYA KOHMDIUKTHBIX CUTYalUld U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUSI C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U MHIUBUTyJIbHON PabOTHI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIMX WMHTEPECOB M BO3MOXKHOCTEH KaXKIOT0 4YJieHa
KOJIJICKTHUBA;

IIPUHUMATh LEJIUM COBMECTHOM JEATEIIbHOCTH, OPTraHU30BbIBATH M KOOPAMHUPOBATH JCHUCTBUS MO €€ JIOCTHXKEHUIO:
COCTAaBJIATH IUIAH JACHCTBUM, pACIPEAENIATh POJIH C Y4ETOM MHEHHI YYaCTHUKOB, OOCYK/1aTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJA M KAXJOTO YYACTHMKA KOMAaH/ bl B OOIIUI pe3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IIpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MMO3UIMU HOBU3HBI, OPUTMHAJIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaLUsIX, NPOSBISATH TBOPYECTBO U BOOOpaKEHHE,
ObITh MHUIIMATUBHBIM.

PeryiasiTuBHbBIC YHUBepCAJbHbIE YUeOHBIE 1eiiCTBUA



Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIIATH [TO3HABATENIBHYIO ACSITEIbHOCTh B 00JaCTH (PU3MKU M aCTPOHOMUHU, BBISBISATH MPOOJIEMBI,
CTaBUTh U (POPMYTUPOBATH COOCTBEHHBIE 33/]a4H;

CaMOCTOATEIBHO COCTABJIATH IIJIaH PEIICHMS PACUETHBIX M KAYECTBEHHBIX 33]1a4, IJIaH BBIIOJHEHUS IPAKTUYECKON pabOThI
C Y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHU;

JABaTh OLICHKY HOBBIM CUTYallUsM;

pacimupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHMIO M MPOSIBICHUIO JSPYIUIMM B 00JacTu (U3MKH, IIOCTOSHHO IIOBBIIIATH CBOM
o0pa3oBaTeIbHBIN U KYJbTYPHbIA YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJICKT:

JaBaTh OLICHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIQJI€Th HABBIKAMH MO3HABATEIbHOM pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI U MBICIUTENIBHBIX IPOLIECCOB, UX
pE3yIbTaTOB U OCHOBAHUM;

UCITI0JIb30BaTh TPUEMBI peIeKCUH JUIsl OLEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELIECHHUS 110 UX CHUKEHHUIO;

[IPUHUMATh MOTUBBI U apT'YMEHTBI APYTUX IIPU aHAIU3€ PE3YyJIbTATOB JAEATEIIbHOCTH;

[MPUHUMATh CC6$I, IIOHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,



MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX TIPH aHATU3€ PE3YIbTAaTOB JICATCILHOCTH;

NPH3HABATh CBOE MPaBO M MPABO JAPYTHX HA OMIHNOKH.

B mporecce MOCTHMXKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHHS IMPOTPaAMMBI MO (PU3MKE ISl YPOBHS CPEIHEr0 OOIIero
o0Opa3oBaHus y 00yJarOIINXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN MHTEJUIEKT, MPEe/oiaralonuii chopMHUpPOBaHHOCTS:

CaMOCO3HaHMSl, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIILHOE COCTOSIHUE, BUJIECTh HANPABICHUS Pa3BUTHUS
COOCTBEHHOM AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE,
CIIOCOOHOCTh aJIalITUPOBATHCS K AMOITMOHAIBHBIM U3MEHEHHSAM U TIPOSBIIATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIFOYAIOIICH CTPEMIICHHE K JTOCTHKCHHIO TIETH U YCIIEXY, ONTUMHU3M, HHUIIMATUBHOCTH, YMCHHE
JEHCTBOBATh UCXO/JIS U3 CBOMX BO3MOXHOCTEH;

SMIIATUH, BKJIFOYAIOIICH CITOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUAE JIPYTUX, YYUTHIBATH €0 MPHU OCYIICCTBICHUN
oOIIeHHsI, CIOCOOHOCTh K COUYBCTBHUIO M CONEPEIKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBHICTPAMBATh OTHOIICHUS C JPYTHUMHU JIIOJIbMU, 3a00TUTHCA, TPOSBIISATH

MHTEPEC U pazpeniaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI



K xoHny o0ydenus B 10 kjacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaxaTbh CHOPMUPOBAHHOCTD Y
00y4Jaromuxcs YMEHUM:

JIEMOHCTPUPOBATh HAa TpUMEpax pPojib U MecTO (U3MKU B (OPMUPOBAHUM COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPa, B
Pa3BUTUU COBPEMEHHOUW TEXHUKHU U TEXHOJOTUH, B IPAKTUYECKOU JAEATEIbHOCTH JIOIEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHHUS H3YyYCHHBIX (PU3NYECKUX MOJIETICH: MaTepualibHas TO4YKa, MHEpIMajbHas CUCTEMa
oTcuéta, aOCOJIIOTHO TBEPJOE TENO, WJCaTbHBIA ra3, MOJEIM CTPOCHUS Ta30B, JKUJIKOCTEH U TBEPABIX TeJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij MPY pelIeHn: (PU3NIECKUX 3a71ad;

pacrio3HaBaTh (U3MYECKHUE SBIEHUS (MPOLECChl) U OOBSCHATH WX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISPHO-
KMHETHYECKOW TEOPUM CTPOEHHUS BEIIECTBA M DICKTPOAMHAMHUKHU: PABHOMEPHOE W PABHOYCKOPEHHOE MPSMOJHUHENHOE
JIBWKEHUE, CBOOOJHOE MaJIeHHUEe Tell, IBUKEHHUE MO OKPYXHOCTH, MHEpIHs, B3aumojencTBue Ten, nuddysus, OpoyHOBCKOE
JBIDKCHHUE, CTPOEHUE MKHUJIKOCTeM W TBEPIBIX TeJ, U3MEHEHHE O0BhEMa Tel MpU HarpeBaHWM (OXJIAKJICHHH), TEIJIOBOE
paBHOBECHUE, HCHApEHUE, KOHJCHCAIUs, MIIABJICHUE, KpUCTAUIU3alUs, KUIEHUE, BIAXKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUS
ra3a Ipy €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXK/y MMapaMEeTPaMH COCTOSIHUS ra3a B U30IPOLieccax, JIEKTPU3ALMS Tell,
B3aMMOJICHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE IBUKEHUE, MCTONB3YyS (PU3NYECKUe BEIMYWHBI: KOOpPAMHATA, IMyTh, MEPEMEIICHUE, CKOPOCTD,
YCKOpEHHEe, Macca Tejla, CWia, UMIYJbC Tejla, KHHETUYeCKas SHEprus, MOTEHUUAJIbHAs HSHEpPrus, MexaHudyeckas pabdorta,
MEXaHU4YeCKass MOIIHOCTh, MpPU ONUCAHUM TPABUIBHO TPAKTOBaTh (PUBMYECKUNA CMBICI HCIOJb3YEMbIX BEJIWYUH, HX

0003HAYCHHS U CAMHUIIBI, HAXOOUTD (bOpMy.TIBI, CBA3BIBAOIIUC JAHHYIO (1)I/I3I/I‘{€CKYI-0 BCIIMYUHY C APYTUMH BCINYNHAMMU,



OMKCHIBATh W3YUYEHHBIE TEIJIOBbIE CBOMCTBA TEJI U TEIUIOBBIE SBJICHUS, UCIIONb3Ysl (PU3NYECKUE BEIMUMHBL: JaBJICHUE rasa,
TEMIIEpATypa, CpeAHsAs KUHETHYECKas DHEPrUs XaOTUYECKOI'O ABMIKEHMS MOJIEKYJ, CPEIHEKBAJpaTU4YHAs CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHsISI 3Heprusi, pabora raza, KO3(Q(UIMEHT IMOJE3HOTO ACHCTBUS TEIJIOBOTO JBHUraTess; MpHU
OMKCAaHUU TMPABWIBHO TPAKTOBATh (PU3MUYECKHI CMBICT HCHOJIb3YEMBIX BEIMYMH, WX OOO3HAUYEHHS M €IUHUIbI, HAXOJIUTh
(GopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIUUMHY C JPYTMMH BEJTUYUHAM;

ONKCHIBATh HU3YYEHHBIE DSJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M JJIEKTPUYECKUE SIBJICHHS (IIPOLIECCHI), HCIOJb3YS
¢usznyeckue BEIMYUHBL: JJIEKTPUUYECKUN 3apsiji, JJIEKTPUUYECKOE TI0Jie, HAMNpsHKEHHOCTh TOJS, MOTEHIHAN, Pa3HOCTh
NOTEHIMAJIOB; TMPU OMUCAHUU NPABWIBHO TPAKTOBATh (PUIMYECKUNA CMBICT HCHOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUs U
€IMHMUIIBL; YKa3bIBaTh (POPMYJIbl, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEITMUMHAMMU;

aHaJIM3UpOBaTh (PU3MUECKHUE NPOLECCHl U SBJICHUS, WUCIOJb3Yys (U3NYECKUE 3aKOHBbl M MPHUHLMIIBL 3aKOH BCEMHUPHOTO
tarorenus, I, I u 11l 3akonsl HproTOHA, 3aKOH COXpaHEHUs MEXAHWYECKOM JHEPIUM, 3aKOH COXPAHEHHUS HMMILYJIbCA, IPUHLUII
CYyIEpIIO3ULIUNA CUJI, IPUHLIUII PABHOIIPABUSA UHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYIAPHO-KUHETUYECKYIO TCOPUIO CTPOCHHUS
BEIIECTBA, TI'a30Bbl€ 3aKOHBI, CBS3b CPEJHEH KHUHETUYECKOM HHEPruu TEIUIOBOIO JIBUJKEHUS MOJEKYJl C aOCOIIOTHOU
TEMIIEPATYPOH, IEPBBIN 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHHUs JIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpuaToM paznnyaTth
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0 MaTEMaTHUYECKOE BhIPAXKEHHUE U yCIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE NPHUHIMIBI JEHCTBUS MAaIIMH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3iavyarh YCIOBHUS HX

0€301acHOT0 UCIIOJIHL30BAaHMS B IIOBCCIHECBHOM JKH3HU;



BBITIOJIHATh OKCIIEPUMEHTHI IO HCCICIOBAHUI0 (DU3UYCCKUX SIBJICHHUH M TPOILECCOB C HCIOJIb30BAHUEM TMPSMBIX U
KOCBEHHBIX HM3MEPEHUH, TPU 3TOM (QOPMYITUPOBaTH MpoOIeMy/3aaady W THUIIOTE3y Y4eOHOro SKCIIEPUMEHTa, COOUpPAaTh
YCTaHOBKY M3 MIPEIIOKEHHOTO0 000PYI0BaHHUSI, POBOIUTH ONBIT U (DOPMYJIMPOBAThH BHIBOJIBI;

OCYIIECTBJIATh TMPSMbIE W KOCBEHHBIC H3MEpPEHUS (PU3NYECKUX BEIWYWH, TIPU ITOM BBIOMpATh ONTUMAIBHBIA CHOCOO
W3MEPEHUS U UCTIONH30BATh U3BECTHBIE METOIbI OIICHKH MOTPEITHOCTEH U3MEPEHUH;

MCCJIEIOBAaTh 3aBUCUMOCTH MEXAY (U3HUYECKUMHU BEIMYMHAMU C HWCIIOJIB30BAHUEM TIPSIMBIX H3MEPEHHH, TPH HTOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJbTATHl MOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIWYWH B BHJIEC TAOIUIl U
rpauKoOB, JeaTh BEIBOABI IO pe3yJIbTaTaM HUCCIICT0BAHMSI;

coOMIoIaTh MpaBmiia 0€30MacHOrO TpyJa MpU MPOBEACHUHM HCCIEAOBAHWN B pamMKax y4eOHOTO IKCIEpPUMEHTa, y4eOHO-
UCCIICJIOBATENILCKOM ¥ TPOEKTHOW JAESATETbHOCTH C WCIOJIh30BAaHUEM HM3MEPUTEIBHBIX YCTPOHCTB M J1TaOOPaTOpPHOTO
000py/10BaHUS;

pemath pacy€THBIC 3314l C SBHO 3aJIaHHON (DU3MYECKOW MOJIEIbI0, MCIONBb3Yysl (U3NUECKHe 3aKOHBI M TPUHIIMIBI, Ha
OCHOBE aHaJIM3a YCIOBUS 3a/1a4u BHIOMPATHh (PU3UUYECKYIO MOJIEIh, BBIICIATh (PU3NYECKUE BEIIMUYUHBI U (HOPMYJIbI, HEOOXOAUMBIE
TSl €€ pereHus], IPOBOAUTH PACUEThI M OIEHUBATH PEATHHOCTD MOTYYEHHOTO 3HaUSHUS (PU3UICCKON BEITHMUNHEI;

pemath KayeCTBEHHBIE 3a/layd: BBICTPAWBATh JIOTMUECKH HEMPOTHBOPEUYMBYIO IIETIOYKY PACCYXIACHUN C OMOpOMl Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUCCKUEC SIBICHUS;

UCIIOJIB30BaTh TPU PEIICHHH YYeOHBIX 3aJad  COBPEMEHHbIE HWH(POPMAIIMOHHBIE TEXHOJIOTMHM IS TIOWCKa,
CTPYKTYpUPOBaHHUs, WHTEPIPETAIMA W TPEICTABICHUS YYeOHOW M HAyYHO-TIONMYJSIPHOH WHGOpMAIMHU, TOIYYCHHOH U3

Pa3INYHBIX HCTOYHHUKOB, KPUTHYCCKHN aHAJIU3HUPOBATH ITOJIYYaCMYIO I/IH(i)OpMaHI/HO;



MIPUBOJIUTH MPUMEPHI BKJIaIa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH, OOBSICHEHHE MPOLIECCOB
OKPYAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

UCII0JIH30BaTh TEOPETUUECKNE 3HAHUSA 1O (PU3UKE B MOBCEIHEBHOM KU3HU )1l 00ecreueHus: 0€30MacHOCTU MPU 0O0paIlleHUU
C MpUOOpaMH U TEXHUYECKUMHU yCTPONCTBAMU, JJISI COXPAHEHUS 3JI0POBBSI U COOJIOJIEHUS HOPM SKOJOTUYECKOTO MOBEIACHUS B
OKpYyXKaroUIen cpele;

paboTaTh B TPYIIE C BBIINOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJICH, IUIAHUPOBATH PadOTy TPYMIbl, PAIMOHAIBHO
pacrpenensaTh 00A3aHHOCTU U IJIAHUPOBAThH JACATEIbHOCTh B HECTAHAAPTHBIX CUTYAIlUsX, aIEKBATHO OLICHUBATh BKJIAJl KaXKJI0TO

U3 YYaCTHUKOB I'PYNIIbI B PEHIEHUE PACCMATPUBAEMON MPOOIIEMBI.

K xoniy o6ydenus B 11 kjacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM YpOBHE JIOJDKHBI OTpa)kaTh C(POPMUPOBAHHOCTDH Y
00y4YaromMXcs YMEHUM:

JEMOHCTPUPOBATh HA TMpPUMEPAX poJib U MecTO (pu3uku B (HOPMUPOBAHMHM COBPEMEHHOW HAay4YHOW KapTUHBI MHUpa, B
Pa3BUTUHM COBPEMEHHOM TEXHUKH U TEXHOJIOTHH, B MIPAKTHYECKOMN JESITCIHHOCTH JIFOJICH, IIETOCTHOCTh U €IUHCTBO (PU3UUYCCKOU
KapTUHBI MUPA;

VUUTHIBATh TPAHUIIBI MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJENEH: TOYCUYHBIN DICKTPUYSCKHUMA 3apsii, Jyd CBETa,
TOYEYHBI UCTOUYHUK CBETA, SIIEPHAsI MOJICNIb aTOMa, HYKJIOHHAsI MOJI€JIb ATOMHOTO Si/jpa MpU pelIeHUH PU3HNUECKUX 3a/1a4;

pacrio3HaBath (U3MYECKHUE SBJICHUS (MPOLECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB DJIEKTPOJMHAMHUKUA M KBAHTOBOWU
GU3HMKK: BIeKTpUYecKass MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBUS TOKAa, B3aMMOJICHCTBUE

MarduToOB, OJ3JICKTpOMAaronuTHas HWHIAYKIMA, JIGI\/’ICTBI/IG MAaroiuTHOrO II0Ji1 Ha IPOBOJHHK C TOKOM H HBHH(yMHﬁCH 3apian,



DJIIEKTPOMArHUTHBIE KOJIeOAaHWUST W  BOJIHBI, MPSMOJMHEHHOE pPAaCHpOCTPAaHCHHE CBETa, OTPAKCHHE, MPEIOMIICHHE,
uHTepdepeHus, Tudpakius U Mojspu3alus cBeTa, Aucrtepcus cBeta, Gorornekrpuueckuit 3¢dext (pororddekr), cBeToBOE
JaBJICHUE, BOBHUKHOBEHHE JIMHEWYATOTO CIICKTPa aTOMa BOJIOPO/a, €CTECTBEHHAS M HICKYCCTBEHHAS PaJIMOAKTHBHOCT;

OMKCHIBATh M3YYCHHBIC CBOMCTBA BEIIECTBA (DIEKTPUUYECKHE, MArHUTHBIC, ONTHYECKUE, DJICKTPUYECKYIO MPOBOJIMUMOCTD
Pa3IUYHBIX CPEJl) M DJICKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBL: JICKTPUUECKUN 3apsii, cuiia
TOKA, DJIEKTPUUECKOE HAMpPsDKEHUE, HIIEKTPUIECKOE COMPOTHBICHUE, Pa3HOCTh MOTEHIIMAIOB, 3JEKTPOABIKYIIAs cuiia, padoTa
TOKa, WHIYKIMS MAarHATHOTO ToJisl, cwia Awmmepa, cuia JlopeHra, MHAYKTHBHOCTh KaTyIIKH, DHEPTUS AJICKTPUYECKOTO U
MarHUTHOTO TIOJICH, TIEPUOJ U YacToTa KoysieOaHWil B KojeOaTeIbHOM KOHTYpE, 3apsii U CHJa TOKAa B MIPOIECCe TapMOHUYECKHIX
AJIEKTPOMArHUTHBIX KoJieOaHmid, ()OKyCHOE PACCTOSHHE W ONTHYECKas CHUJia JIMH3BI, TPU OMHCAHWH TMPABUILHO TPAKTOBAThH
(GU3NYECKUN CMBICT HCIOJIB3YEMbIX BEIMYWH, UX OOO3HAUEHUS W CIUHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE TaHHYIO
(bU3MYECKYIO BEIMYHUHY C IPYTUMH BEIIMYUHAMU;

ONMKCHIBATh HM3YyYCHHBIE KBAHTOBBIC SBJICHUS W TPOIECCHl, HCMONB3Yys (PHU3NYECKHe BEIUYUHBI:  CKOPOCTH
AJIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPIHsl U UMITYJIbC (OTOHA, NMEPUOJ MOTypacmaga, dIHEprusi CBsI3u
aTOMHBIX SIJIEP, TPU ONHUCAHWM TPABWIBHO TPAKTOBATH (DM3MUECKHI CMBICT HMCIOIB3YEMBIX BEIWYHH, MX O0O3HAUYCHUS U
CIMHMUIIBI, YKA3bIBaTh (DOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU BEIMYUHAMU, BBIYUCIIATh 3HAUYCHUE
(bu3UYECKON BEJIMUUHBL;

aHAM3UPOBATh (U3MYECKUE TPOIECCH W SBICHUS, UCIOIB3Ys (DU3MYECKHE 3aKOHBI M TPHUHIMIBL 3aKOH OMa, 3aKOHBI
MIOCTIEIOBATEIHPHOTO U MapaJUIeIbHOTO COSIMHECHHS IIPOBOTHUKOB, 3akoH JIkoyns—JIeHIia, 3aK0H JIEKTPOMAarHUTHON WHIYKIIHH,

3aKOH HpﬂMOJ’IHHCﬁHOFO pacupoCTpaHCHUs CBETA, 3aKOHBLI OTPAaXXCHHA CBCTA, 3dKOHBI IIPCJIOMIICHUS CBETA, YPAaBHCHHUC



DuHmTelHa 11 PoTodddexTa, 3aKOH COXpaHEHUST SHEPTHH, 3aKOH COXPAaHEHUSI UMITYJIbCa, 3aKOH COXPAHEHUS JJICKTPUUECKOTO
3apsia, 3aKOH COXPAaHEHHWS MAacCOBOIO YHCIA, TMOCTyJaThl bopa, 3aKOH paguoakTHBHOIO pacihaja, MpU 3TOM pa3indarh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTEeMAaTHUYECKOE BBIPAXKCHHE M YCIIOBHS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIPEJIENSITh HAPABJICHUE BEKTOPA MHYKIIMU MAarHUTHOTO TTOJISl IPOBOJHUKA C TOKOM, CHJIbI Ammiepa u cuibl JlopeHia;

CTPOUTH U OMKCHIBATh U300paKEHUE, CO3/1aBAEMOE TNTIOCKUM 3€pKaJIOM, TOHKOU JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI IO HCCICIOBAHUI0 (DU3UYSCKUX SIBICHHUH W TIPOIECCOB C HCIOJIb30BAHUEM TMPSIMBIX U
KOCBEHHBIX HM3MEpPEHUi: Tpu 5TOM (GOPMyIHpOBaTh MpoOJjemMy/3agady W THUIOTE3y Yy4eOHOTO OJKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MIPEIIOKEHHOTO 000PYI0BaHHUS, POBOIUTH ONBIT U (DOPMYJIUPOBATH BHIBOIBI;

OCYIIECTBJIATh TPSMbIE W KOCBCHHBIC HM3MEPEHUS (PU3WYSCKUX BEJIWYWH, NIPH 3TOM BBIOMpATh ONTHUMAIBHBIA CTHIOCO0
U3MEPEHHUSI M UCIIOJIb30BaTh U3BECTHBIC METO/IbI OLICHKH MTOTPEITHOCTEH N3MEPEHUH;

MCCJICIOBATh 3aBHUCUMOCTH (DM3MYECKUX BEJIWYUH C HMCIOJB30BAaHUEM MPSMBIX W3MEPECHHM: MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCUPOBATH PE3yJIbTAThl MOJYUYEHHON 3aBHCHUMOCTH (DU3WYECKUX BEIMYUH B BHJIE TaONIUIl U TpauKOB, NETIaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIeI0BaHMUS;

coOMoAaTh MpaBmiia 0€30MacHOrO TpyJa MpU MPOBEACHUHM HCCIEAOBAaHWN B pamMKax y4eOHOTO IKCIEPUMEHTa, y4eOHO-
WCCJICIOBATEILCKOW W TMPOCKTHOM JIESITEIbHOCTH C HCIIOJIB30BAHUEM HW3MEPHUTEIBHBIX YCTPOWCTB H  JIaOOPAaTOPHOTO
000py1I0BaHUS;

pemarh pacy€THBIC 3a/Ja4d C SBHO 3aJJaHHON (DPU3MYECKOW MOJIEIBIO, WUCIONIBb3Ysl (PU3MUECKHE 3aKOHBI M TPUHIIMIGI, Ha
OCHOBE aHaJIN3a YCJIOBHUS 3a/1a4¥ BRIOUPATH (PHU3UYECKYIO0 MOJEIb, BBIICIATh GU3NUCCKUE BETHUNHBI U (POPMYIIBI, HEOOXOIMMBIS

JIIsL e€ peuiCHus, IIPOBOANUTD paC‘IéTBI H OLCHUBATDL PCAIBHOCTD IMOJYYCHHOT'O 3HAUCHUA q)HBHqCCKOfI BCINYHNHBI,



pelaTh KayeCTBEHHBIC 3aJlaud: BBICTPAUWBATh JIOTUUECKUM HEMPOTHBOPEUMBYIO LIETOYKY PACCYXKJICHUM C OMOpoi Ha
H3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UIECKHE SBJICHUS,

UCIIOJIB30BaTh TPU  PEIICHHM Y4YeOHBIX 3aJa4 COBpPEMEHHbIe HWH()OpPMAIIMOHHBIE TEXHOJIOTUMU [IJIsi  TIOHMCKA,
CTPYKTYpPHPOBAaHHS, HHTEPIIPETAlMM M TPEJACTABICHHUS YyYeOHOM WM HAyYHO-TIONMYJISAPHOM WHMOpMaIMM, IOJYYEeHHOH W3
Pa3JIMYHBIX UCTOYHUKOB, KPUTHYCCKHA aHATM3UPOBATH MOTydaeMyr0 HHPOpMAITHIO;

OOBSCHATh MPUHLUIBI JIEUCTBUS MaIIWMH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3ivyaTh YCJIOBHUS UX O€30MaCHOIO
WCII0JIb30BaHMUS B ITIOBCEIHEBHOM KH3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUMUCKUX U 3apyOeKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB
OKPY’KaIOLIEro MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUIA;

UCIT0JIh30BaTh TEOPETUUECKHE 3HAHUSA 1O (PU3HKE B MOBCEHEBHOM KU3HU )1 0OecreueHns: 0€30MacHOCTH MPU 0O0paIieHUH
C mpubopaMu U TEXHUUYECKUMU YCTPOMCTBAMH, JIJII COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS] HOPM SKOJIOTHYECKOTO IMOBEJACHUS B
OKPY KAIOIIEH CPEaE;

paboTaTh B TPYIIE C BBIINOJHEHHUEM pPA3JIMYHBIX COIMAJIBHBIX POJICH, IUIAHUPOBATh PadOTy TPYMIbI, PAIMOHAIBHO
pacrpenensaTh 00A3aHHOCTH U IJIAHUPOBAThH JACATEILHOCTh B HECTAHIAAPTHBIX CUTYAIlUsAX, aJICKBATHO OLICHUBATH BKJIAJl KaXKJI0TO
U3 YYaCTHUKOB TPYNIIBI B PEIICHUE PaCCMAaTPUBAEMON MTPOOIIEMBI.

TEMATHUYECKOE IINIAHUPOBAHUE
10 KJIACC



Ne HaunmenoBanue pa3aenos u tem KonnuecTBo yacos OnextpoHHble (LIU(PPOBBIEC)
/o IPOrpaMMBI Bcero | KontponbHbIE [IpakTuueckue o0Opa3oBaTeIbHbIE PECYPCHI
paboThI paboThI
Paznen 1.OU3UKA U METObI HAYYHOI'O ITO3HAHMUSA
1.1 |®Pwusuka u METOABI HAYYHOTO 2 0 0 bubmmoreka [JOK
MO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pazgen 2.MEXAHUKA
2.1 |Kunematuka 5 0 0 butmmoreka [{OK
https://m.edsoo.ru/7f41bf72
2.2 |[luHamuka 7 0 0 bu6naunoreka [{OK
https://m.edsoo.ru/7f41bf72
2.3 [3aKOHBI COXpPAHEHUS B MEXAHUKE 6 1 1 bubnmnoreka [IOK
https://m.edsoo.ru/7f41bf72
Wtoro no pasneny 18
Paznea 3.MOJIEKYJISAPHASA ®U3NKA U TEPMOANHAMUKA
3.1 |OCHOBBI MONEKYJIAPHO-KUHETUYECKON | 9 0 | bubmuoreka [JOK
TEOpUU https://m.edsoo.ru/7f41bf72
3.2 |OCHOBBI TEPMOJUHAMUKHU 10 1 0 bubmmoteka I{JOK




Ne HaunmenoBanue pa3aenos u tem KonnuecTBo yacos OnextpoHHble (LIU(PPOBBIEC)
/o IPOrpaMMBI Bcero | KontponbHbIE [IpakTuueckue o0Opa3oBaTeIbHbIE PECYPCHI
paboThI paboThI
https://m.edsoo.ru/7f41bf72
3.3 |ArperaTHble COCTOSIHUS BEIIECTBA. 5 0 0 but6mmoreka [JOK
@®a3oBbIe MEPEXOBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Pa3nen 4.9JIEKTPOAUHAMUKA
4.1 |DnexTpocTaThka 10 0 1 butmmoreka [{OK
https://m.edsoo.ru/7f41bf72
4.2 [IIoCTOAHHBIN JIEKTPUIECKUN TOK. 12 1 0 bubnuoreka [JOK
Toxu B pa3nuaHbBIX cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PeszepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68 3 3

[TPOTPAMME

11 KJIACC




Ne HanmenoBaHue pa3aennoB U Tem

KomnunuecTBO Yacos

OnextpoHHbIe (LIU(PPOBHIEC)

/T IPOrpaMMBI Bcero | KonTposbHbIe [TpakTraeckue o0pa3oBaTeIbHbIE PECYPCHI
paboThI paboThI

Paznen 1.9JIEKTPOIUHAMUKA

1.1 (MaraurtHoe noJe. 11 1 3 bubmnorexka [IOK
DNEeKTpOMAarHUTHAs! UHYKIIHS https://m.edsoo.ru/7f41¢97c

Wroro no pazueny 11

Pa3znen 2.KOJIEBAHUS U BOJIHbBI

2.1 |MexaHH4ecKue u 9 0 1 bu6nmoreka IJOK
PIIEKTPOMArHUTHHIE KOJIeOaHUs https://m.edsoo.ru/7f41c¢97c

2.2 |MexaHHYEeCKUE U 5 1 0 bubmnorexa [JOK
DIIEKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c

2.3 |Onrtuka 10 0 3 bubnuoreka [JOK

https://m.edsoo.ru/7f41c¢97c
Wtoro no pasneny 24

Pasnen 3.0CHOBBI CIIEIIMAJIBHOM

TEOPUU OTHOCUTEJBHOCTH

3.1 |OcHOBBI crIENIMANBHON TEOPUH

OTHOCHUTCIIbHOCTHU

4

1

0

bubmnorexa [JOK
https://m.edsoo.ru/7f41c97c




Ne | HammenoBanwme pa3nenoB u Tem KomnuectBo yacos OnextpoHHbIe (LIU(PPOBHIEC)
/T IPOrpaMMBbI Bcero | KonTtponbHbie [IpakTrnueckue o0pa3oBaTeIbHbIE PECYPCHI
paboThI paboThI
Wroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 |[DnmeMeHTHl KBAHTOBOM ONTHKHU 6 0 0 bu6nuorexa [{OK
https://m.edsoo.ru/7f41c¢97c
4.2 |CtpoeHue aToma 4 0 0 bubnuoreka [{OK
https://m.edsoo.ru/7f41¢97c
4.3  |ATOMHOE SApPO 5 0 0 bubnunoreka IJOK
https://m.edsoo.ru/7f41c¢97c
Wroro no pazneny 15
Paznen 5.2OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU
5.1 [2neMeHThl aCTpOHOMUU U 7 | 0 bubnuoreka [JOK
acTpou3uKu https://m.edsoo.ru/7f41c97c
Wroro no pasneny 7
Paznen 6.OBOBLIAIOHIEE TIOBTOPEHUE
6.1 |OGo06maroniee MOBTOPEHUE 4 0 0 bubnuoreka [JOK




Ne HanmenoBaHue pa3aennoB U Tem

KomnunuecTBO Yacos

OnextpoHHbIe (LIU(PPOBHIEC)

/T IPOrpaMMBI Bcero | KonTtponbHbie [IpakTrnueckue o0pa3oBaTeIbHbIE PECYPCHI
paboThI paboThI
https://m.edsoo.ru/7f41c¢97c
Wtoro no pasneny 4
Pe3epBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB TIO 68 4 7
[TPOTPAMME

ITOYPOYHOE INTAHUPOBAHMUE
10 KJTACC

Ne Tema ypoka KonnuecTBo yacoB Jara DneKTpoHHbIE HU(PPOBBIE
/11 Bcero | Kontponbnsie | [Ipaktuueckue |U3ydeHHs | 0Opa3oBaTelIbHbIE PECYPCHI
paboThI paboThI

1 |®Pusuka — Hayka o npupoae. Hayunsie 0 0 bubnunoreka L{OK
METO/Ibl TO3HAHUS OKPY’KAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2

2 |Ponb 1 MecTO pusuku B popMHUpPOBAHUHU 0 0 bubnuoreka [JOK
COBPEMEHHOW Hay4YHOW KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOH eATeIbHOCTH JIt01eH




Ne Tema ypoka KonnuecTBo yacoB Jata DneKTpoHHbIE HU(PPOBBIE
/T Bcero | Kontponbhsie | [IpakTuueckue |M3ydeHUs | 0Opa3oBaTelIbHbIE PECYPCHI
paboThI paboThI
3 MexaHnuyecKoe IBUKCHHUE. 1 0 0 bu6anorexa IJOK
OTHOCHUTENBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0c3508
nBrkeHus. Ilepemenienre, CKOpocTs,
YCKOPEHHE
4  |PaBHOMEpHOE IPAMOIMHENHOE IBHKECHUE 1 0 0 bu6muotexa [IOK
https://m.edsoo.ru/ff0c3620
S |PaBHOYCKOpPEHHOE NPSIMOJIMHENHOE 1 0 0 bubnuoreka [JOK
IBHOKEHUE https://m.edsoo.ru/ff0c372e
6 |CBobOomHOE majieHne. Y CKOpeHue 1 0 0 bubmuoreka [JOK
CBOOOIHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc
7  |KpuBosmHENHOE ABMKEHHUE. [[BrKeHNE 1 0 0 bu6muotexa [IOK
MaTepHAIbHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8  |[IpuHuun otHOocutenbHOCTH [ anunes. 1 0 0 bubmunoreka [{OK
NHepunanbHble cucTeMbl oTcueta. [lepBblii https://m.edsoo.ru/ff0c3be8
3akOH HproToHa
9 Macca tena. Cuna. [Ipunuun 1 0 0 bubnuoreka [JOK




Ne Tema ypoka KonnuecTBo yacoB Jata DneKTpoHHbIE HU(PPOBBIE
/T Bcero | Kontponbhsie | [IpakTuueckue |M3ydeHUs | 0Opa3oBaTelIbHbIE PECYPCHI
paboThI paboThI
cynepro3uiiuu cuil. Bropoit 3akon https://m.edsoo.ru/ff0c3be8
HeroToHa 111 MaTepralibHOM
touku.JlaboparopHas padota Nel
10 |Tperuit 3akoH HproToHa ju1st MmaTepuanpHbix | | 0 0 bubnunoreka [{OK
TOUYCK https://m.edsoo.ru/ff0c3be8
11 [3akon BcemupHoro tarorenus. Cumna 1 0 0 bubnuoreka [JOK
TsoKecTu. [lepBas kocMUYeckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
12 |Cuna ynpyroctu. 3akon ['yka. Bec Tena | 0 0 bubmmoreka [JOK
https://m.edsoo.ru/ff0c3el8
13 |Cuna tpenus. Koappuuuent tpenns. Cuna 1 0 0 bubnunoreka L{OK
COMPOTHUBJIEHUS NIPH JBUKEHUHU TeNa B https://m.edsoo.ru/ff0c3{76
PKUJKOCTH WU ra3e
14 |[locTtynarenpHOE M BpalmiaTEIbHOE 1 0 0 bubmunoreka [{OK

JBIDKCHHUE a0COJIIOTHO TBEPAOTO Tea.

Mowment cwibl. [Ineyo cunel. Ycenosus

paBHOBECUS TBEPAOIO TElA

https://m.edsoo.ru/ff0c41a6




Ne Tema ypoka KonnuecTBo yacoB Jata DneKTpoHHbIE HU(PPOBBIE
/T Bcero | Kontponbhsie | [IpakTuueckue |M3ydeHUs | 0Opa3oBaTelIbHbIE PECYPCHI
paboThI paboThI

15 |Mmnoynbc MaTepranibHON TOYKH, CUCTEMBI 1 0 0 bubaunoreka [{OK
MaTepUaIbHBIX TOYEK. IMITyJIbC CHIIBIL. https://m.edsoo.ru/ff0c43d6
3aK0H COXpaHEeHMsI UMITyJIbca. PeakTuBHOE
JIBUKECHHUE.

16 [PabGoTa 1 MOIHOCTH cuiibl. Kunetndeckas 1 0 0 bubmmoreka [JOK
PHEPrus MatepuanbHoU Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUHN KUHETUYECKOW DHEPTUU

17 (llorenumansHas 3Heprus. [loTeHnanbHas 1 0 0 bu6mmoreka IJOK
PHEPIHs ynpyro aeGpopMUpOBaHHOMN https://m.edsoo.ru/ff0c461a
npy>xuHbl. [loTeHManbHas SHeprus Tena
BOJIM3U TTOBEPXHOCTH 3eMJITN

18 |I[loTeHumaabHbIC U HEMOTEHIIUAIbHBIC CUJIbL. | 1 0 0 bu6anorexa IJOK

CBs3b pa6OTbI HCTIOTCHIIMAJIBHBIX CHUJI C
M3MEHECHUEM MEXaHUYECKOU OHCPIUHN
CHCTEMBI TeJ. 3aKOH COXpaHCHUA

MEXAHUYECKON SHEPTUH

https://m.edsoo.ru/ff0c478c




Ne Tema ypoka KonnuecTBo yacoB Jata DneKTpoHHbIE HU(PPOBBIE

/T Bcero | Kontponbhsie | [IpakTuueckue |M3ydeHUs | 0Opa3oBaTelIbHbIE PECYPCHI

paboThI paboThI

19 [laboparopHas pabota «VccnenoBanue 1 0 1
CBSI3U paOOTHI CHJIBI C U3MEHEHUEM
MEXaHUYECKOW SHEPTHH Tella Ha IPUMEpe
PACTSKEHUS] PE3UHOBOTO KTYTa»

20 |KoHTpoapHas paboTa o TeMe 1 1 0 bu6muotexa [IOK
«Kunematuka. J/lunamuka. 3aKOHbI https://m.edsoo.ru/ff0c4b74
COXpPAHEHHS B MEXAHUKE

21 |OcHOBHBIE IOJIOKEHHUS MOJIEKYJISIPHO- 1 0 0 bubamnoreka [JOK
KMHETUYECKON Teopuu. bpoyHOBCKOE https://m.edsoo.ru/ff0c4dc?2
nBmkenue. Juddysus

22 | XapakTep ABUKEHUS U B3aUMOICHCTBUS 1 0 0
JacTHI] BeriecTBa. MoJienu CTpoeHus Ta3os,

KUJKOCTEU U TBEPABIX TEN

23 [Macca mosnekyJi. KoindecTBo BemecTna. 1 0 0
[TocTostHHas ABorazipo

24 [TenmoBoe paBHOBecue. Temneparypa u eé 1 0 0




Ne Tema ypoka KonnuecTBo yacoB Jata DneKTpoHHbIE HU(PPOBBIE
/T Bcero | Kontponbhsie | [IpakTuueckue |M3ydeHUs | 0Opa3oBaTelIbHbIE PECYPCHI
paboThI paboThI
n3Mmepenue. [llkana remnepatyp Llenscus
25 [Uneanpubiii raz B MKT. OcHOBHOE 1 0 0 bubnmmoreka IJOK
ypaBHenre MKT https://m.edsoo.ru/ff0c4fde
26 |AOcomroTHas TeMIieparypa Kak mepa 1 0 0 bubnuoreka [JOK
CpeHEN KUHETUYECKON SHEPTUU JBUKECHUS https://m.edsoo.ru/ff0c511e
MOJIEKYJl. Y paBHeHUE MeHeneena-
Kitaneiipona
27 |3akon [lanbToHa. ['a30BbIE 3aKOHBI | 0 0
28 |Jlaboparopnas padota «MccnemoBanue | 0 1
3aBUCUMOCTH MEX]ly apaMeTpaMu
COCTOSIHUS Pa3pEKEHHOr0 ra3ay
29 [MA3omnpoiiecchl B U1€aIbHOM ra3e u ux 1 0 0 bub6anorexa IJOK
rpaduueckoe npeacraBieHue. KontponbHas https://m.edsoo.ru/ff0c570e
paboTalNe2
30 |BuyTpeHHss 3HEpPrUusi TEPMOAMHAMHUYECKON 1 0 0 bubamnoreka [JOK

CHCTEMBI M CIIOCOOBI €€ N3MECHEHUS.

https://m.edsoo.ru/ff0c5952




Ne Tema ypoka KonnuecTBo yacoB Jata DneKTpoHHbIE HU(PPOBBIE
/T Bcero | Kontponbhsie | [IpakTuueckue |M3ydeHUs | 0Opa3oBaTelIbHbIE PECYPCHI
paboThI paboThI
KonudecTBo TemaoTsl U padoTa.
BHYTpeHHss1 SHEPTUs OJHOATOMHOTO
UJCAIBHOIO ra3a
31 [Buasl Termonepenayn 1 0 0 bubnunoreka [{OK
https://m.edsoo.ru/ff0c5¢36
32 (VnaenbHas TEIUIOEMKOCTE BEIIECTBA. 1 0 0 bu6anorexa IJOK
KonudecTBo TEIIOTHI IPH TEIJIoNepeaye. https://m.edsoo.ru/ff0c5¢36
AnabaTHBIN MPOIECC
33 |[lepBblii 3aKOH TEPMOJUHAMHKHU U €TO 1 0 0 bubnmnoreka [JOK
MIPUMEHEHHUE K U30IIpoIeccam https://m.edsoo.ru/ff0cS5efc
34 |HeoOpaTUMOCTH MPOIIECCOB B IPUPOJIE. 1 0 0 bubmmoreka [JOK
BTopoii 3aK0H TepMOIUHAMUKH https://m.edsoo.ru/ff0c6230
35 |[Ipunumn peivictBusa u KII/I TermoBoit 1 0 0 bubmunoreka [{OK
MaIlliHBI https://m.edsoo.ru/ff0c600a
36 |ukn Kapuo u ero KII/] 1 0 0
37 |9xonoruyeckue mpoOIeMbl 1 0 0




Ne Tema ypoka KonnuecTBo yacoB Jata DneKTpoHHbIE HU(PPOBBIE
/T Bcero | Kontponbhsie | [IpakTuueckue |M3ydeHUs | 0Opa3oBaTelIbHbIE PECYPCHI
paboThI paboThI
TEIUIODHEPT e TUKH
38 |O6o6maronmit ypok «MosekysipHast 1 0 0 bubmmoreka [{OK
¢uznka. OCHOBBI TEPMOJTMHAMUKI) https://m.edsoo.ru/ff0c6938
39 |KontpoarHas paboTa 1o Teme 1 | 0 bubnuoreka [JOK
«MonexynsipHasa guznuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 |[TapoobOpa3oBaHUE U KOHACHCAIIUS. 1 0 0 bu6anorexa IJOK
VcniapeHue u KuTeHue https://m.edsoo.ru/ff0c63b6
41 |AOGcomroTHAs U OTHOCUTEIbHAS BIIAXKHOCTD 1 0 0 bu6mmoreka IJOK
BO3/lyxa. HachieHHsli nap https://m.edsoo.ru/ff0c64d8
42 |Teépnoe Teno. Kpucrammueckue n 1 0 0 bubnunoreka [{OK
amopdHbIe Tena. AHU30TPOIHUS CBOMCTB https://m.edsoo.ru/ff0c650
KpUCTAIIOB. JKUAKNE KPUCTaIIIBI.
CoBpeMeHHbIE MaTEepUaIb
43 |[lnaBneHue U KpUcTAIM3aus. Y JebHas 1 0 0 bubnmnoreka [JOK

TeruioTa miuasiaeHus. Cyonumanus

https://m.edsoo.ru/ff0c6708




Ne Tema ypoka KonnuecTBo yacoB Jata DneKTpoHHbIE HU(PPOBBIE
/T Bcero | Kontponbhsie | [IpakTuueckue |M3ydeHUs | 0Opa3oBaTelIbHbIE PECYPCHI
paboThI paboThI
44 |YpaBHEHHUE TEIJIOBOTrO OajaHca 1 0 0 bubmuoreka [JOK
https://m.edsoo.ru/ff0c6820
45 |OnexTpuzamnus Tea. IIEKTPUUECKUN 3apsi. 1 0 0 bubamnoreka [JOK
JIBa BU/a SJIEKTPUUYECKHX 3apsAI0B https://m.edsoo.ru/ff0c6bcc
46 [IIpoBOOHUKHU, TUAIEKTPUKHU U 1 0 0 bubnuoreka [JOK
MOJIYTIPOBOAHUKH. 3aKOH COXPaHECHHS https://m.edsoo.ru/ff0c6bce
RIIEKTPUUECKOTO 3apsiia
47 [BzaumojeiicTBue 3apsaaoB. 3akoH KyioHa. | 0 0 bubmmoreka [{OK
ToueuHbIi ANEKTPUUECKUN 3Pl https://m.edsoo.ru/ff0c6ced
48 |HanpskEHHOCTB ANEKTPUYECKOTO TOJIS. 1 0 0 bubnunoreka L{OK
[[pyHUIMI CyNepIIO3ULINH STEKTPUUECKUX https://m.edsoo.ru/ff0c6df2
nosie. JInHuK HapsKEHHOCTH
49 |PaboTta cuJI 3JEKTPOCTATUYECKOTO TOJISI. 1 0 0 bubnuoreka [JOK
[Torennuan. Pa3HocTs mOTEHIIMAIOB https://m.edsoo.ru/ff0c6100
50 |[IpoBOAHUKH U AUDJIEKTPUKHU B 1 0 0 bubnmnoreka [JOK

QJICKTPOCTATUYCCKOM II0JIC.

https://m.edsoo.ru/ff0c7018




Ne Tema ypoka KonnuecTBo yacoB Jata DneKTpoHHbIE HU(PPOBBIE
/T Bcero | Kontponbhsie | [IpakTuueckue |M3ydeHUs | 0Opa3oBaTelIbHbIE PECYPCHI
paboThI paboThI
JlnsnekTpuyeckasi HpOHUIAEMOCTh
51 [DnekrpoémkocTs. KonaeHncartop 1 0 0 bubmmoreka [{OK
https://m.edsoo.ru/ff0c7126
52  [91eKTpOEMKOCTH INIOCKOTO KOHAEHCATOPA. 1 0 0 bubnuoreka [JOK
DHeprus 3apsHKEHHOT0 KOHJIEHCATopa https://m.edsoo.ru/ff0c72c0
53 |[laboparopHas paborta "M3mMepenue 1 0 1
PIEKTPOEMKOCTH KOHAEHcaTopa"
54 (IIpuHUMO ACHCTBUSA U IPUMEHEHUE 1 0 0
KOHJICHCATOPOB, KOMMMPOBAJIBHOTO anmnapara,
CTPYWHOI'0O IPUHTEPA. DJIEKTPOCTATUYECKAS
3anuTa. 3a3eMJICHHUE JIEKTPOPUOOPOB
55 [neKkTpuyeckui TOK, YCIOBUS €0 1 0 0
cyuiectBoBanus. [loctossHHbIN TOK. Crita
toka. Hanpsiokenue. ConpoTtusiieHne. 3akoH
OMa 151 ydacTka Henu
56 |[locnenoBaTenbHOE, NapaIeNbHOE, 1 0 0 bu6anorexa IJOK




/o

Tema ypoka

KonnuecTBO 4acoB

Bcero

KoHTtponbHbIE

paboThI

[IpakTueckue

paboThI

JlaTa

W3Y4YCHUS

DneKTpoHHbIE HU(PPOBBIE

o0pa3oBaTeIbHbIE PECYPCHI

CMEIIIaHHOE COeTMHEHNE TIPOBOIHUKOB.
Jlabopatopnas pabota «/3ydenue

CMCHIAHHOI'O COCANHCHUA PC3UCTOPOB»

https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOUTHOCTb 3JIEKTPUUYECKOTO TOKA.

3akoHn [[xoynsa-Jlenua

bu6anorexa IJOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa JiJ1s1 TTOJTHOM (3aMKHYTOM )
hiexkTpuyeckon nenu. Koporkoe
3ambIKaHue. JJaboparopHas padota
«M3mepenue 3/1C ucTouHnKa TOKa U €ro

BHYTPEHHETO CONPOTHUBIICHUS

bu6anorexa IJOK
https://m.edsoo.ru/ff0c7ae0

59

DnexkTpoHHasi IPOBOJUMOCTb TBEPIBIX
METAJJIOB. 3aBUCHUMOCTb CONPOTUBIICHUS
METAJJIOB OT TEMIIEPATYPBI.

CBepX1mpoBOIUMOCTh

60

OnexTpuyeckuil TOK B Bakyyme. CBoiicTBa

IJICKTPOHHBIX ITYYKOB




Ne Tema ypoka KonnuecTBo yacoB Jata DneKTpoHHbIE HU(PPOBBIE
/T Bcero | Kontponbhsie | [IpakTuueckue |M3ydeHUs | 0Opa3oBaTelIbHbIE PECYPCHI
paboThI paboThI
61 |[loaynpoBOJHUKH, UX COOCTBEHHAS U 1 0 0 bubmuoreka [JOK
MpuMecHasi TpoBoauMOCTh. CBOMCTBA p—n- https://m.edsoo.ru/ff0c84ae
nepexoaa. [lomynpoBoiHUKOBBIE TPUOOPHI
62 |[DneKTpUYECKU TOK B pacTBOpax u | 0 0 bubnuoreka [JOK
pacIiyiaBax 3JIeKTPOIUTOB. https://m.edsoo.ru/ff0c82ba
DJEKTPONUTAYECKAS UCCOIHAIIHSL.
DIIEKTPOIU3
63 |[DneKkTpuyecKui TOK B razax. 1 0 0 bubmuoreka [{OK
CaMoCTOSTENbHBIN U HECAMOCTOSATEIbHBIN https://m.edsoo.ru/ff0c84ae
paspsa. Monnus. [lnazma
64 [DnexTpudeckue mpruOOpPH U yCTPOICTBA U 1 0 0 bubmmoreka [JOK
UX MpaKkTHueckoe npumenenue. [Ipasuia https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€3011aCHOCTH
65 |0O06o06maroIMi YpoK «IJIEKTPOIUHAMHUKA 1 0 0 bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be
66 |KonTponpHas paboTa 1o Teme 1 | 0 bubmmoreka [JOK




Ne Tema ypoka KonnuecTBo yacoB Jata DneKTpoHHbIE HU(PPOBBIE
/T Bcero | Kontponbhsie | [IpakTuueckue |M3ydeHUs | 0Opa3oBaTelIbHbIE PECYPCHI
paboThI paboThI
«Inekrpocraruka. [TocTossHHBIN https://m.edsoo.ru/ff0c8a8a
PIEKTPUYECKUM TOK. TOKH B pa3inyHbIX
cpemax»
67 |Pe3epBHbIii ypok. KonTposibHas padbora mno | 0 0 bubnuoreka [JOK
TeMe " DJIeKTpoIMHaMuKa" https://m.edsoo.ru/ff0c8c56
68 |Pe3epBHbI ypok. O0600IIAIOIINI YPOK MO 1 0 0 bubnuoreka [JOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10O 68 3 3
[TPOITPAMME
11 KJIACC
No Tema ypoka KomnmuecTBo yacos [ara DnexTpoHHbBIC TU(POBBIE
n/m Bcero | Kourpossasie |[IpakTrueckue |M3y4yeHUs | 00pa30BaTEIbHbBIE PECYPCHI
paboThI paboThI
1  (ITocTossHHBIE MarHUTHI U UX B3aUMOJCHCTBUE. | bubmnorexa IIOK

MarnurtHoe 1noJie. BekTop MarHuTHOM

WHAYKIIUH. JIMHUY MarHUTHOM WHAYKIHNH

https://m.edsoo.ru/ff0c9778




Ne Tema ypoka KomnuectBo yacos Hara DOnexkTpoHHbIE HU(POBBIE

/T Bcero | Konrponbabie |[IpakTrdeckue |M3ydeHHs | 00pa3oBaTeIbHbIE PECYPCh

paboThI paboThHI

2 [MarauTHo€ 1moJjie MPOBOAHUKA C TOKOM. OTBIT 1 bubnuorexa [JOK
Opcrena. BzanmoneicTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopHas padota «3yuenue | 1 bubnuoreka [JOK
MarHUTHOTO IMOJIS KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe

4  |leficTBME€ MarHUTHOTO TOJISl HA MPOBOIHUK C 1 1 bubnunoreka I{OK
TokoM. Cuna Amnepa. JlabopatopHas padota https://m.edsoo.ru/ff0c9acO
«HccenenoBanue 1eMCTBUS MMOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

5  |de¥cTBHE MAarHUTHOTO MOJISI HA ABHXKYIIYIOCA | bubnuoreka [JOK
3apspkeHHyto yactuily. Cuna Jlopenua. Pabora https://m.edsoo.ru/ff0c9df4
cwiibl JIopeHna

6 [OnexrtpomarnuTHas uHAyKUuA. [loTok 1

BEKTOpa MarHuTHOM unAykuuu. J1C
UHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON

uHnykuun Gapanes




["apMoHnYeckue KoaeOaHus. Y paBHEHHUE

Ne Tema ypoka KomnuectBo yacos Hara DOnexkTpoHHbIE HU(POBBIE
/T Bcero | Konrponbabie |[IpakTrdeckue |M3ydeHHs | 00pa3oBaTeIbHbIE PECYPCh
paboThI paboThHI
7  PJlabGopatophas padota «cciaeqoBanue 1 | bubmuoreka [JOK
SIBJICHUS DJICKTPOMArHUTHOW MHTYKITHI https://m.edsoo.ru/ff0cal50
8  [MHayKTUBHOCTH. SIBJIE€HHE CAMOUHAYKIIHMH. 1 bubmmoreka [JOK
OJ1C caMOMHIyKIIMU. DHEPrUsi MATHUTHOTO https://m.edsoo.ru/ff0ca600
MIOJIST KATYIITKHA ¢ TOKOM. DJIEKTPOMArHUTHOE
noJie
9 |TexHHueckue yCTpOWCTBA U UX IPUMEHEHHE: 1
MOCTOSIHHBIE MAarHUTBI, JJIEKTPOMAarHUTHI,
PIIEKTPOJIBUTATENb, YCKOPUTEIH
DIIEMEHTAPHBIX YACTHUIl, MHAYKIIHOHHAS TT€Yb
10 |O600maromuii ypok «MarautHoe moie. 1 bubnuotexa [{OK
DJIeKTPOMAarHUTHAsI UHTYKIIHSD https://m.edsoo.ru/ff0cab82
11 [KontponbsHas padota 1o Teme «MaraHutHoe | | bubnuoreka [JOK
noJie. DNeKTPOMarHuTHas HHIYKIUSD» https://m.edsoo.ru/ff0cad58
12 |CB0OOIHBIE MEXaHUYECKUE KOJIEOAHUS. 1 bu6nmoreka IJOK

https://m.edsoo.ru/ff0cat06




Ne Tema ypoka KomnuectBo yacos Hara DOnexkTpoHHbIE HU(POBBIE

/T Bcero | Konrponbabie |[IpakTrdeckue |M3ydeHHs | 00pa3oBaTeIbHbIE PECYPCh

paboThI paboThHI
rapMoHUYeCcKUX kosnebanuii. [IpeBpamienue
SHEPrUuu

13 |[Jlabopatopnas pabota «/ccrnemoBanue | |
3aBUCUMOCTH MEepUOa MaJIbIX KoJieOaHUI
rpy3a Ha HUTU OT JJIMHBI HUTH U MacChl
rpy3a»

14 |KonebarenbHbliit KOHTYp. CBOOOAHBIE 1 bubnuorexa [JOK
DIIEKTPOMArHUTHBIE KOJIEOAHUS B UJI€aTbHOM https://m.edsoo.ru/ff0cb820
K0J1€0aTeTbHOM KOHTYpe. AHATIOTHUSI MEXKITY
MEXaHUYECKUMU U SJIEKTPOMATHUTHBIMU
KOJIeOaHUAMU

15 |®opmyna TomcoHa. 3aKOH cOXpaHEHUS 1 bubnuorexa [JOK
PHEPIUU B UJI€AJTLHOM KO0JIEOATEIbHOM https://m.edsoo.ru/ff0cb9c4
KOHTYpE

16 [[IpencraBieHue o 3aTyXarolux KOJeOaHUSIX. 1 bubnuoreka I{OK

BLIHy)KI[eHHBIe MeXaHHYECKHE KOJIecOaHus.

https://m.edsoo.ru/ff0cbb86




Ne Tema ypoka KomnuectBo yacos Hara DOnexkTpoHHbIE HU(POBBIE
/T Bcero | Konrponbabie |[IpakTrdeckue |M3ydeHHs | 00pa3oBaTeIbHbIE PECYPCh
paboThI paboThHI
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMATHUTHBIE
KoJ1e0aHus
17 [ITepemenubiii TOK. CHHYCOUIATBHBIN 1 bubmmoreka [JOK
epeMEeHHbIN TOK. MOIIHOCTh NEPEMEHHOTO https://m.edsoo.ru/ff0cbd34
TOKa. AMIUITUTYTHOE U JIEHCTBYIOILIEE
3HAUEHUE CUJIbI TOKA U HAMPSHKEHUS
18 |Tpauncdopmarop. [IpousBojicTBo, nepenaya u |
noTpeOIeHUe 3IEKTPUUECKON SHEpTrun
19 [YcTpoiicTBO U MPAaKTUYECKOE TPUMEHEHUE 1 bubnuorexa [JOK
PIEKTPUYECKOTO 3BOHKA, TeHEpaTopa https://m.edsoo.ru/ff0cc324
IEPEMEHHOT0 TOKA, IMHUH 3JIEKTponepe1ay
20 |9KOJOTMYECKHE PUCKU ITPU IPOU3BOJICTBE 1
piekTposHeprun. KyneTypa ncnonb3oBaHus
PIEKTPOIHEPTHH B MTOBCEITHEBHOM KU3HU
21 |MexaHWUYeCKUE BOJIHBI, YCIOBUS 1 bubnuorexa [JOK

pacripoctpanenust. [lepron. Ckopoctb

https://m.edsoo.ru/ff0cca54




Ne Tema ypoka KomnuectBo yacos Hara DOnexkTpoHHbIE HU(POBBIE
/T Bcero | Konrponbabie |[IpakTrdeckue |M3ydeHHs | 00pa3oBaTeIbHbIE PECYPCh
paboThI paboThHI
pacrpoCTpaHEHUs U JIJTMHA BOJIHBI.
[ToniepeuHblie ¥ IPOI0JIbHBIE BOJIHBI
22 (3Byk. CkopocTb 3ByKa. 'poMKOCTb 3ByKa. | bubnuorexa [JOK
BricoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 |DIIEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U | bubnuoreka [JOK
ckopocTh. IlIkana 3J1eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccte0
24 (IIpuHIUIIBI PAAMOCBSI3HU U TEICBUICHUS. 1
PaszButue cpeacts cBsa3u. Paguonokanms
25 |KontponbHas pabora «Konebanus 1 BOJTHB) | | bubnuorexa [JOK
https://m.edsoo.ru/ff0cc6{8
26 ([IpssmonuHENHOE paCIPOCTPAHEHUE CBETA B 1 bubnuoreka [JOK
OJIHOpPOAHOM cpene. ToYeUHbIM HCTOUHUK https://m.edsoo.ru/ff0cd350
ceeta. JIyd cBera
27 |OTpaxkeHue cBeTa. 3aKOHbI OTPaKEHUS CBETA. 1 bubmmoreka [{OK

[TocTpoenune n300pa’keHuil B INIOCKOM

3epKaie

https://m.edsoo.ru/ff0cd4e0




Ne Tema ypoka KomnuectBo yacos Hara DOnexkTpoHHbIE HU(POBBIE
/T Bcero | Konrponbabie |[IpakTrdeckue |M3ydeHHs | 00pa3oBaTeIbHbIE PECYPCh
paboThI paboThHI
28 |[Ipenomiuienue cBeta. [lonmHOE BHyTpEeHHEE 1 bubmuoreka [JOK
otpaxenue. [IpenenpHbIi yro moJIHOTO https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPaKEHUS
29 |JlabopatopHas padota «3mepeHue | 1 bubnuoreka [JOK
NIOKA3aTesIs MPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzsel [TocTpoenue n3o0pakeHUi B JIMH3E. 1 bubnuoreka [JOK
®opMyia TOHKOM JIMH3bI. Y BEJIMYEHUE JTUH3bI https://m.edsoo.ru/ff0cddle
31 |Jlaboparopnas pabota «VccnemoBanue | |
CBOMCTB M300paKEHU B JIMH3aX)»
32 |Hucnepcus cBera. COXKHBIN COCTaB 0€JI0TO | |
cgera. [[Bet. JlaboparopHas pabota
«Habmroienue qucnepcuu CBeTay
33 |Hutepdepennus creta. dudpakius cera. | bubnuoreka [JOK
JudpakuronHas pemeérka https://m.edsoo.ru/ff0ced2?2
34 |[TonepeyHOCTh CBETOBBIX BOJIH. [lonsipuzanus 1 bubnuorexa [JOK

CBCTa

https://m.edsoo.ru/ff0cf02e




Ne Tema ypoka KomnuectBo yacos Hara DOnexkTpoHHbIE HU(POBBIE
/T Bcero | Konrponbabie |[IpakTrdeckue |M3ydeHHs | 00pa3oBaTeIbHbIE PECYPCh
paboThI paboThHI

35 |OnTuyeckue npudOpPHI U yCTPONCTBA U 1
YCIIOBUS X 0€30MaCHOTO MPUMEHEHHUSI

36 |['paHullbl TPUMEHUMOCTH KJIAaCCUYECKOU | bubnuorexa [JOK
MexaHuKu. [TocTynaTel criennanbHON TEOpUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIBHOCTH

37 |OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 1 bubnunoreka I{OK
3amejyieHue BpEMEHH U COKpaIlleHUE JUTUHBI https://m.edsoo.ru/ff0cfa42

38 [DHeprus ¥ UMNYJIbC PEISTUBUCTCKOU 1 bubmmoreka [JOK
yacTulbl. CBSI3b MAcChl C SHEPTUEN U https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHUs MOKOs

39 |KontpoabsHas padota «Ontrka. OCHOBBI | | bubnuoreka [JOK
CHeuaibHOU TEOPUH OTHOCUTEIIBHOCTHY https://m.edsoo.ru/ff0cf6{0

40 |®otonbl. Popmyna [lnanka. DHeprus u | bubnuoreka [JOK
UMITyJIbC (POTOHA https://m.edsoo.ru/ff0cfe16

41 |OtkpeiTHE U HccnenoBanue hotodddexra. 1 bubnuorexa [JOK

Omnswitel A. I'. CTosteToBa

https://m.edsoo.ru/ff0cffc4




Ne Tema ypoka KomnuectBo yacos Hara DOnexkTpoHHbIE HU(POBBIE
/T Bcero | Konrponbabie |[IpakTrdeckue |M3ydeHHs | 00pa3oBaTeIbHbIE PECYPCh
paboThI paboThHI
42 |3akonsl pororddexra. YpaBHeHHE 1 bubnuorexa [JOK
Oiinmrerina st pororddexra. «Kpacnas https://m.edsoo.ru/ff0d015¢
rpanuia» hotodddexra
43 |HdaBnenue ceeta. OnwiThl I1. H. JIeGenena. 1 bubnuoreka [{OK
XUMHUYECKOEICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 |TexHUUYECKHE YCTPOMCTBA U MPAKTUUECKOE 1
npuMeHeHue: (OTorIeMEHT, (POTOAATUHK,
COJIHEYHas OaTapesi, CBeTOINO
45 [PemeHue 3a1a4 1o TeMe «JIEMEHTEI 1 bu6nnoreka IJOK
KBaHTOBOU ONTUKI https://m.edsoo.ru/ff0d0302
46 |Mopens atroma Tomcona. OnwiTel Pesepdopaa | bubnuoreka [JOK
10 paccesHuio a-yactull. [nanerapuas https://m.edsoo.ru/ff0d091a
MOJIENIb aTOMa
47 |[loctrynatsl bopa 1 bubmoreka [JOK
https://m.edsoo.ru/ff0dOafa
48 |Aznydenue u norionieHue (pOTOHOB MpHU | bubnuoreka [JOK




Ne Tema ypoka KomnuectBo yacos Hara DOnexkTpoHHbIE HU(POBBIE
/T Bcero | Konrponbabie |[IpakTrdeckue |M3ydeHHs | 00pa3oBaTeIbHbIE PECYPCh
paboThI paboThHI

nepexo/ie aToMa ¢ OJIHOTO YPOBHS SHEPTUU Ha https://m.edsoo.ru/ff0dOafa
npyrou. Bunbl ciekTpos

49 |BosiHOBBIECBOMCTBA YacTull. BoyHbI 1€ 1 bubmmoreka [JOK
bpoitns. KopryckynsipHO-BOJIHOBOMW Jyallu3M. https://m.edsoo.ru/ff0dOca8
CHoHTaHHOE U BBIHYKJICHHOE U3TyUYCHHE

50 |OTkpsITHE PAAUOAKTUBHOCTU. ONBITHI 1 bubnuoreka [JOK
Pesepdopaa no onpeeneHuto cocrara https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO U3IIYUYEHUS

51 |CgoiictBa anbda-, 6eTa-, raMMa-u3IydeHuUs. 1
BiusitHue pagnoakTUBHOCTH Ha KUBbIE
OpraHu3Mbl

52 |OTkpbITHE TPOTOHA U HEUTpPOHA. M30TOTIEI. 1 bubmuoreka [JOK
Anbda-pacnaa. DNEKTPOHHBIN U https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3ITy4YeHUe

53 |9Heprust CBA3U HYKIOHOB B sizipe. SlnepHble | bubnuoreka [JOK




/o

Tema ypoka

KonnuecTtBO Yacos

Bcero

KoHTtponbHbIE

paboThI

[IpakTueckune

paboThHI

Jara

WU3YYECHHUS

DOnexkTpoHHbIE HU(POBBIE

o0pa3oBaTeabHbIE PECYPChHI

peakiuu. AnepHbiit peaktop. [Ipobiemsl,
IIEPCIEKTUBBI, SKOJTOTUYECKUE ACTIEKTHI

SIZICPHOM DHEPrETUKHU

https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUilbl. OTKPBITHE
no3uTpoHa. MeTo bl HabI0IeHUS U
pErucTpaIuy dJIeMEHTAPHBIX YaCTHII.
Kpyrnsiid cron
«DyHIaMEHTAIIbHBIEB3AUMOICHCTBUS.

EnnHCTBO PU3HUuecKoi KapTUHBI MUPA»

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

55

Bup 38€31H0r0 HEOa. Co3Be3us, ApKUE
3BE3/IBI, MJIAHETHI, UX BUIUMOE JIBIKCHHUE.

CoyiHeyHas cucTemMa

56

Comarite. ComHeuyHas akTUBHOCTE. MICTOYHHUK

sHepruu CojHIa U 3BE3]1

57

3Bé3I[BI, HNX OCHOBHBIC XapAKTCPUCTHUKH.

3Bé3I[BIFJI3BHOI>i IIOCJICAOBAaTCIBHOCTH.




Ne Tema ypoka KomnuectBo yacos Hara DOnexkTpoHHbIE HU(POBBIE
/T Bcero | Konrponbabie |[IpakTrdeckue |M3ydeHHs | 00pa3oBaTeIbHbIE PECYPCh
paboThI paboThHI
BrayTtpennee ctpoenue 3B€311. COBpeMEHHBIE
IPEICTABICHUS O IPOUCXOKIECHUU U
»Bosroruu CoJTHIIA U 3BE3]
58 |Mueunsii [lyTte — Hama 'anaktuka. 1
[Tonoxenue u npmxenure CoJiHLA B
['anaktuke. I'anaktuku. YEpHbIe AbIPHI B
]1pax rajlaKkTUK
59 |Bcenennas. Pa3beranue ranaktuk. Teopus |
Bonpmioro B3peiBa. PETuKTOBOE H3ITydEHHE.
MeraranakTuka
60 |Hepemennpie mpoOiIeMbl aCTPOHOMUHN |
61 |KontponbHas paboTa «DJIeMEHTHI 1 1
ACTPOHOMUU U aCTPODUIUKI
62 |0O600maronuii ypok. Posb Gusuku u 1

ACTPOHOMUU B SKOHOMHYECKOM,

TEXHOJIOTMYSCKOM, COLIMATLHOM 1 ATUYSCKOM




Ne Tema ypoka KomnuectBo yacos Hara DOnexkTpoHHbIE HU(POBBIE
/T Bcero | Konrponbabie |[IpakTrdeckue |M3ydeHHs | 00pa3oBaTeIbHbIE PECYPCh
paboThI paboThHI
cdepax IesaTeIbHOCTH YeI0BeKa
63 |O600maronuii ypok. Posib 1 Mecto ¢husuku u 1
aCTPOHOMMH B COBPEMEHHOM HayYHOU
KapTUHE MUpPa
64 |O6o6maromuii ypok. Ponb pusnueckoit |
TEOpUU B POPMHUPOBAHUY TIPEJICTABIICHUN O
(du3nuecKkol KapTUHE MUpa
65 |O6o6maromuii ypok. Mecto u3ndeckoi 1
KapTUHBI MUPa B 00IIIEM PSITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUN O
pUpoae
66 [Pe3epBHBIN ypoK. MarHuTHOE 1OJIeE. 1
DJNIeKTPOMAarHUTHAs! UHTY KIS
67 |Pe3epBHblil ypok. Ontrka. OCHOBBI |
CHEeUaIbHOM TEOPUH OTHOCUTEIILHOCTH
68 |PesepHbiit ypok. KBanToBas gusuka. | bubnuoreka [JOK




Ne Tema ypoka KomnuectBo yacos Hara DOnexkTpoHHbIE HU(POBBIE
/T Bcero | Konrponbabie |[IpakTrdeckue |M3ydeHHs | 00pa3oBaTeIbHbIE PECYPCh
paboThI paboThI
DJIeMEHTBI ACTPOHOMUHU U ACTPODUUKHU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I1O 68 4 7

[TPOT'PAMME

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

®dusuka, 10 knacc/ Maxumes I'.4., Byxosue b.b., Corckuit H.H. nox penakuueii [TapdpentoeBoit H.A., Akurionepnoe

obmectBo «M3naTenscTBO «IIpocBerienne»

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

Hunaktnyeckune marepuansl @uznka 10 knace / A.E.Mapon, E.A.Mapon. — M.: M3natensctBo «IIpocBemenne», 2023r.

TeMmarnueckrue KOHTPOJIbHBIE U caMOCTOsITeIbHBIE PaboThl 1o ¢usuke 11 knace / O.M.I'pomueBa. — M.: U3gaTenscTBO

«Dx3amen», 2023 r..

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/7f41c97c,https://m.edsoo.ru/7f41c97¢
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