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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YpPOBHE CPEIHEr0 OOIIEero
o0pa3oBaHus pa3paboTaHa HA OCHOBE MOJIOXKEHUN U TpeOOBaHUI K pe3yibTaraMm
OCBOEHHSI OCHOBHOM 00pa3zoBareiabHOI MporpamMmsl, npeacTtaBieHHbXx B OI'OC
COO, a Ttakxke c yuérom enepaibHOl paboyell mporpaMMbl BOCIHUTAHUS U
KOHLIENIIMYU TpenojaaBaHusi yueOHoro npeamera «Pusvka» B 00pazoBaTeIbHbIX
OpraHu3aLusax Poccuiickont ~ ®Penepannu, peanu3yronmx OCHOBHBIE
00pa3oBarenbHbIEC IPOTPAMMBI.

Conepxanue mnporpaMMmbl Mo (HU3MKE HAMpaBiIeHO Ha (QOPMUPOBaHUE
€CTECTBEHHO-HAayYHOM KapTHUHBI Mupa oOyuaronmxcs 10-11 kiaccos npu 00yuenun
X ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-IEATEIHHOCTHOIO TI0IX0/1a.
[Tporpamma o pusnke coorBercTBYET TpeboBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TIPEIMETHBIM M METalpEIMETHBIM PE3yJIbTaTaM 00yUeHHs, a TaKKe
VUHUTBIBAET HEOOXOIUMOCTh peajM3allid MEKIPEAMETHBIX CBs3el (U3UKA C
€CTECTBEHHO-HAYYHBIMHU YU€OHBIMU MpeaMeTaMu. B Helt onpenensoTcsi OCHOBHBIE
1IeM M3y4deHnsl PU3UKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus, TIIAHUP yEMBIC
pe3yibTaThl OCBOEHHUS Kypca (U3UKH: JMYHOCTHBIC, MeETalpeIMETHBIE,
npeaMeTHbie (Ha 0a30BOM ypOBHE).

[IporpamMma o pu3mke BKIIOYALT:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca PU3nuKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YIbTATHI [0 T0JJaM 00 YUEHHUS;

e coJiepxkaHue yueOHOTO npeamMera « Du3ukay 1no rojgam o0y4yeHusl.

@du3uka Kak Hayka O HaumOosiee OOIIMX 3aKOHaxX MPUPOJbI, BHICTYIAs B
KayecTBE Y4eOHOTro NpeaMeTa B IKOJIE, BHOCUT CYILIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHu# 00 okpyxkatomieM mupe. [IkoabHbIN Kypce (U3UKH — CUCTEMOOOPa3yIONIHiA
ISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHbI
JeKAaT B OCHOBE NPOIECCOB U SIBJICHUM, H3y4yaeMbIX XUMHUEH, OHOJIOTHEH,
dbuszuyeckoil reorpadueid U actpoHomueil. Hcmosib3oBaHME U AKTUBHOE
OpyMeHeHHe (PU3WYECKUX 3HAHUW  OMNpeAessieT XapakTep U pa3BUTHE
Pa3HOOOpA3HBIX TEXHOJIOTUH B C(Pepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
NOJIy4€HHUsI HOBBIX MaTepHajOB C 3aJaHHBIMU CBOMCTBaMHU M Jpyrux. M3ydenue
($U3MKN BHOCUT OCHOBHOM BKJIaJl B (HOpMHUPOBaHNE €CTECTBEHHO-HAYYHON Kap THHBI
Mupa oOydJarmuxcs, B (POpPMHUPOBAHHE YMEHHMHA NPUMEHATb HAYYHBIA METOJ
MO3HAHUSA PU BHITIOJIHEHUH UMW y4E€OHBIX UCCIIEIOBAHUH.

B ocHOBY Kypca pu3uKu 111 ypOBHS CpEaHETr0 00IIero 0Opa3oBaHUs TIOJIOKEH
PSA UIEH, KOTOPbIE MOYKHO PACCMaTPUBATh KaK MPHUHIIUIIBI €r0 MOCTPOCHHUS.

Hoes yerocmnocmu. B COOTBETCTBHM C HEH KypcC SIBIISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepua U3 BCeX pa3enoB (PU3UKH, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3HUKH.



Hoesa cenepanuszayuu. B cooTBeTcTBHM ¢ Heil Marepuan Kypca (U3HKH
o0bequHEH BOKpYr Qu3nueckux Teopuil. Beaymmm B Kypce sBusercs
(dopmMHpOBaHUE NPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaT€puH, BEUIECTBE U
ToJie.

Hoea eymanumapuszayuu. BE peanuszanus nOpeanoiaraeT HCMOJIb30BaHNE
TYMaHUTapHOTO MOTEHIHaNna (U3NYECKON HAYyKH, OCMBICICHUE CBS3U Pa3BUTHUA
($U3MKHU ¢ pa3BUTHEM OOIIIECTBA, & TAKXKE C MUPOBO33PEHY €CKUMU, HPABCTBEHHBIMU
Y KOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc hu3uku npeamnosaraet 3HakoMCTBO
C HIMPOKUM KPYTOM TEXHUYECKUX W TEXHOJOTUUYECKUX MPUIOKCHUN N3YICHHBIX
TEOPUU U 3AKOHOB.

Hoes sxonocusayuu peanusyercss MNOCPEACTBOM BBEIEHHUS 3JIEMEHTOB
COJEpKaHUSA, TMOCBSUIEHHBIX 3KOJIOTMUYECKUM TMpPOOJIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKUW W TEXHOJIOTUM, a Takke 00CYXKIeHUs
po0JIEM palIMOHATIBHOTO MPUPOAO0IOIb30BAHUS U SKOJOTUYECKOM 0€301aCHOCTH.

CrepKHEBBIMHU AJIEMEHTaAMH Kypca (U3MKUM Ha YpPOBHE CpPEIHEro 0oO0LIero
00pa3oBaHus SABISIOTCS PuU3nyeckue Teopuu ((opMUpPOBAHKE MPEACTABICHUNA O
CTPYKTYyp€ MOCTPOEHUS (PU3NYECKOU TEOPUH, POJIH (PyHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX IPEICTABICHUSIX O IPUPO/IE, TPAHUIIAX PUMEHHUMOCTH
TEOPHA, JIs1 OIIMCAHUSI ECTECTBEHHO-HAYYHBIX SIBJIEHUI U MPOLIECCOB).

CucteMHO-esTeNLHOCTHBIN MOIX0I B Kypce (PU3UKU peanmu3yercs: Ipexe
BCEro 3a CU€T OpraHu3ally SKCIEPUMEHTAILHON NEATEIbHOCTH 00YYaroIuXCsl.
J11st 6a30BOT0 ypOBHA Kypca (PU3UKH — 3TO UCTIOJIb30BaHNE CUCTEMBI (PP OHTAITLHBIX
KpPaTKOBPEMEHHBIX 3KCTIEPUMEHTOB U Ta0OPaTOPHBIX paboT, KOTOPbIE B IPOTpamMMe
mo ¢uzuke oObEIMHEHBI B OOIMMI CIMMCOK YYCHUYECKHX MPAKTHIECKUX pPaboT.
Beinenenue B ykazaHHOM IniepedHe Ja0opaTopHBIX paboOT, MPOBOJUMBIX i
KOHTPOJISA M OLIEHKHU, OCYIIECTBIISIETCS] YUaCTHUKaMH 00pa3oBaTeIbHOTO Mpolecca
UCXOJIsl U3 0COOEHHOCTEH MIIAaHUPOBAHMS U OCHAIleHUs KabuHera Qusuku. [Ipu
3TOM o0O0ecmeYuBaeTcsi OBJAJCHHE OOYyYaroNMMUCS YMEHHUSIMHU IPOBOIUTH
KOCBEHHbIE M3MEPEHUS, MCCJIEOBAHUS 3aBUCUMOCTEN (U3MUECKUX BEIUYUH U
MOCTAHOBKY OTBITOB IO MPOBEPKE MPEAJIOKEHHBIX TUIOTE3.

Bosnbiioe BHUMaHUE yesIeTcs pEHIeHUI0 pacuETHBIX U KaUeCTBEHHBIX 3a/1a4.
[Ipu 3TOM J1s1 pacu€THBIX 3314 IPUOPUTETOM SIBIISIIOTCS 33]1a4 U C SIBHO 3a/1aHHOM
¢u3nuecKkoil MOJIENbIO, MO3BOJSIONIME NPUMEHSITh HW3yYEHHBIE 3aKOHbI U
3aKOHOMEPHOCTU KaK M3 OJIHOTO pa3zjelia Kypca, TaKk U HWHTErpUpys 3HAHUS U3
pa3HbIX pa3aenoB. il KadeCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJaHusl Ha
00bsICHEHUE TMPOTEKaHUsI (U3MUECKUX SBJICHUH M MPOLECCOB B OKpYXKarouen
KU3HU, TpeOyronme BblOOpa (PU3NYECKON MOJENd M CUTyalud NpaKTHKO-
OPHMEHTHPOBAHHOTO XapakTepa.



B cootBercTBum ¢ TpedoBanusimMu GPI'OC COO k MatepuanbHO-TEXHUIECKOMY
obOecreyeHno yaeOHOro mpoiecca 0a30BbIi YpOBEeHb Kypca ()M3WKH HAa YpPOBHE
cpeaHero o6imiero oOpa3oBaHUs JODKEH W3y4aThCs B YCIOBHUAX MPEIMETHOIO
KaOnHeTa (PM3WKW WM B YCJIOBHUSAX HHTETPHPOBAHHOTO KaOWMHETa MPEIMETOB
€CTECTBEHHO-HAyYHOTO MHKJIA. B kKabnHeTe PU3NKK TOHKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 0OOpyAOBaHWE JJI BBHITIOJHEHUS YyKa3aHHBIX B MPOTPAMME IO
(du3MKe YICHUIECKUX MTPAKTHYECKUX PadOT M ICMOHCTPAIIMOHHOE 000PYI0BaHHE.

JlemoHCTpallMOHHOE 000pymoBaHWEe (HOPMHUPYETCS B COOTBETCTBHH C
NPUHIAIIOM MUHUMAIBHOW JIOCTAaTOYHOCTH W  O0ECNEeUMBaeT IMOCTAHOBKY
MEPEYUCIICHHBIX B MpOrpaMMe MO (U3MKE KIFOYEBBIX JEMOHCTpAIMA IS
UCCIICIOBAHUSI W3YYaeMbIX SBJIEHHMA ©  MPOIECCOB, OJMIUPUYECKUX M
(dyHIaMEHTATHHBIX 3aKOHOB, IX TEXHUYECKUX TPUMEHEHUH.

JlabopatopHOoe o0O0OpyJOBaHUE I YYEHHYECKUX TMPAKTHUYECKUX pPadboT
dopmupyeTcss B BHIIE TEMAaTHUECKUX KOMIUIEKTOB M OOECTIeUMBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JByX oOydatoumxcsi. TeMaTHueckue KOMIUICKTHI
1a00paTopHOro 0OOPYIOBAaHUS JOJDKHBI OBITh MOCTPOEHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUM aHAJIIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKE KOMITbIOTEPHBIX
M3MEPUTEIbHBIX CHCTEM B BUJIE ITU(POBHIX TA00paTOPHIA.

OCHOBHBIMU LIETSIMU U3y4Y€HUS (PU3UKU B 00111eM 00pa30BaHUU SIBISIIOTCSL:

e (dopMHpOBaHME HMHTEpECa M CTPEMJICHUS OOYYalOIIUXCS K HAy4HOMY
W3YYEHHUIO TPHUPOJIbI, PA3BUTHUE WX HHTCIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJI€ MMO3HAHUs U (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPY>KAIOIIIUM SIBJICHUSIM;

e (hopMupOBaHKE HAYTHOTO MUPOBO33PEHUS KaK pe3yIbTaTa M3y4eHHUs] OCHOB
CTpOCHUS MaTepuu M HyHTAMEHTATbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHne ymMeHHN OOBICHATH SBJICHUS C HCIOJH30BaHAEM
bU3NYECKUX 3HAHUH U HAYYHBIX JI0KA3aTeIbCTB;

e (dopMHpOBaHUE TMPEACTABICHUA O POJM (U3UKH IS PA3BUTHUS JPYTHX
€CTeCTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHrne dTUX Tielield 00ecreunBaeTCs PelieHHEeM CIISNYIONMX 3a71a4 B

npoliecce n3ydeHus Kypca (PM3uKe Ha YpPOBHE CPETHET0 001Iero 00pa30BaHuUs:

e MPUOOpPETEHUE CUCTEMBI 3HAHUI 00 00X PU3UYECKUX 3AKOHOMEPHOCTSIX,
3aKOHAX, TEOPHAX, BKIIOYAS MEXAHWKY, MOJIEKYJSIPHYIO (HU3HKY,
AIIEKTPOIMHAMHUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTBI aCTPO(PHU3UKY;

e (GdopMHpOBaHHE YMEHHI TNPUMEHATh TEOPETUUYECKUE 3HAHUA I
oObsicCHeHUsT (PU3WYECKUX SBICHUM B TPHUPOJNEC M JUIA TNPHHIATHI
IIPAKTUYECKUX PELICHNUN B IOBCEAHEBHOM )KU3HU;



e OCBOCHHE CIIOCOOOB pEIICHHWS pPa3IMYHBIX 3aJad C SBHO 3aJIaHHOU
buznueckoi MoJenblo, 3a7ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHLHOE
co3nanue GU3nIeCKO MO, aJleKBaTHOM yCIIOBUSAM 3a/1a9H;

e TOHUMaHWE (U3UYECKUX OCHOB M TPHUHIMUIIOB JCUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKHUX MPOIECCOB, X BIUSHUSA Ha OKPY>KAOIIIYIO
cpeny;

e OBJIAQJICHHE METOJAaMH CaMOCTOSTEIHHOrO IUIAHUPOBAHMS M IIPOBEIACHUS
(GU3NYECKUX AKCIICPUMEHTOB, aHAJIM3a W HHTEPIpPETAld WHGOPMAIIHH,
OTIpeJIeIICHUS JOCTOBEPHOCTH IMOJyYEHHOTO Pe3yiIbTara,;

e CO3JaHHUEC YCJIOBHH JUIA Pa3BUTHS YMCHHI IPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPYECKOU AEATEIIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BBIM ypOBEHH) HAa YPOBHE CPEIHErO OOIIEro
oOpazoBanus otBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HECNIO), B
11 kimacce — 68 yacoB (2 yaca B HEJIEIIIO).

[lpennmaraemeiii B mporpamMme 1o (U3UKE IEepPEUYeHb J1adOPaTOPHBIX H
MPaKTUICCKUX pPabOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTEIb JIeJaeT BBIOOP
MpoBeAeHUs JIAOOPAaTOPHBIX pPabOT W OMBITOB € Yy4E€TOM WHAUBUAYaTbHBIX
0CO0EHHOCTEN 00YYarOIIUXCSI.



COJAEP>KAHUE ObYUYEHUA
10 KJIACC

Paznes 1. Pu3dnka 1 METOAbI HAYYHOI' 0 IO3HAHUA

®usnka — Hayka o npupone. HayuyHble METOIBI MO3HAaHUSA OKPYKAOLIETO
Mupa. PoJib 3KCrieprMeHTa U TEOpHUH B IPOIIECCE TO3HAHUS PUPOABL. DKCIIEPUMEHT
B (pU3HKE.

MonenupoBanue (pU3UUECKUX SIBICHUM M TpolieccoB. HayuHble TUMOTE3bI.
du3uveckrue 3aKOHBl U TEOpUU. ['paHuIbl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHIMI COOTBETCTBUS.

Poss u Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOM HAYYHON KapTHHBI
MHpPA, B IPAKTUYECKOM NS TEIILHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele U IUPPOBBIE HU3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHbIE
JNATYUKH.

Pa3nen 2. MexaHunka

Tema 1. Kunemamuxka

Mexannueckoe aBuxkeHHe. OTHOCUTETLHOCTh MEXAHMYECKOTO JBUKEHUSL.
Cucrema orcuéra. Tpaekropus.

[lepemernienre, CKOpPOCTb (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MaTEPUATbHOW TOUYKHU, UX MPOEKIMM HA OCU CUCTEMBbI KOOPJIMHAT.
CroxeHue nepeMeIeHuil U CII0AKEHNE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MpSIMOJIMHENHOE aBvxkeHue. I'paduku
3aBUCUMOCTA KOOpPJWHAT, CKOPOCTH, YCKOPEHHMs, IyTH U NEpEeMEIICHUs
MAaTepUAIbHOM TOUYKUA OT BPEMEHH.

CBo0OoHOE MajieHne. Y CKOpEeHUE CBOOOIHOTO MaJICHHUS.

KpuBosmHennoe nerxenue. J[BuKeHre MaTepruaabHONM TOUKH 10 OKPYKHOCTH
C MOCTOSIHHOM IO MOJYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JIMHENHAsT CKOPOCTb.
Ilepuoxa u ywactota oOpamenus. LIleHTpocTpeMUTENILHOE YCKOPEHHE.

TexHuyeckne yCTpOWCTBA W NPAKTHUYECKOE IPUMEHEHUE: CHUIAOMETD,
JBH>KEHHE CHAPSI0B, LIEMTHbIE U pEMEHHBIE MEepeavu.

Jlemoncmpayuu

Mogaenb cucTeMbl 0OTCUETA, UIUTFOCTPALUSI KHHEMATUYECKUX XapaKTEPHUCTUK
JBHKCHHS.

[IpeoOpazoBanue IBIKEHUH C UCTIOJIL30BAHNUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmonenne nBwkeHus Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPH30HTY U
TOPU30HTAIILHO.



N3mepenue yckopeHus cBOOOIHOTO MaeHUsI.

HampaBnenne ckopocTv mpu IBUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamophwvie pabomul

N3ydyenne HEPaBHOMEPHOTO IBUKEHHS C LENBI0 ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXKIY ITyTSMH, NPOUAEHHBIMH TEJIOM 34
MOCJIeIOBATEIbHBIC PAaBHBIE TPOMEXKYTKH BpPEMEHH TNPU PABHOYCKOPEHHOM
JBUKEHUU C HAYAIIbHOU CKOPOCTHIO, PABHOM HYJIIO.

N3yuenue nBr>KEHUS IapyuKa B BA3KOM KUIKOCTH.

N3yuenue nBmkeHus Tena, OpOIIEHHOTO TOPU30HTAILHO.

Tema 2. /lunamuxa

[Ipunuun  otHOocuTenbHOCTH ['amunes. IlepBbii  3akoH  HeroToHa.
HNuepuuanbHbie CUCTEMBI OTCUETA.

Maccatena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akod HeroToHa 1y1st
MarepuaabHOM TOUKU. Tpetuit 3akoH HbroTOHA 17151 MarepUaibHBIX TOYEK.

3akoH BceMupHOro TsArotenus. Cuna Tsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (1okosi, CKoJib>keHus, kauenus ). Cuna tpenusi. Cyxoe
Tperne. Cuia TpeHHs CKOJIBXKEHUS U cuiia TpeHus nokos. Koaddunment tpeHwus.
Cuna conpoTUBIEHUS PU ABUKECHUM TeJa B )KUIKOCTH WIH Ta3e.

[locTynarensHOE 1 BpalaTenbHOE JBIKEHUE aOCOTIOTHO TBEPAOTO TENA.

MoOMEHT CHIIBI OTHOCHUTEIBHO OCH BpameHus. [lnedo cuibl. YcioBus
paBHOBECUSA TBEPAOTO TENA.

TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: IOIIINITHUKHY,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHeHME Macc B3aUMOICUCTBYIOIIHUX TEJI.

Bropoiu 3akon HeroToHa.

N3mepenue cui.

CroxeHue cuil.

3aBUCUMOCTD CHJIBI YIPYTOCTH OT JIepopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM IO IBEME U TTAJICHUMU.

CpaBHeHME CUJI TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBusi paBHOBeCHs TBEPIOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuti sxcnepumenm, 1abopamopHwvle pabomeol

N3yuenue nBrxkeHust Opyckano HaKJIOHHOM MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHII YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pE3MHOBOM 00Opa3sIie, 0T uxX aedopmaruu.

HccnenoBanne ycinoBul paBHOBECUA TBEPIOTO TeENAa, HMEIOMIETO OCh
BpAILICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmiynbc MarepuanbHOM TOYKHM (Tela), CHCTEMbl MaT€pUaJIbHBIX TOYEK.
NMnynbe cuiabl M1 U3MEHEHHE HMMITYJIbCAa Tela. 3aKOH COXPAHEHWS HMITYJIbCa.
PeaktuBHOC nBIKEHUE.

PaboTa cuiibl. MOIITHOCTE CHJIBL.

Kunerndeckass sHeprusi marepuaibHOW TOYkKH. TeopemMa 00 W3MEHEHUHU
KUHETUYECKOU SHEPTHH.

[NorenuunansHas DHEPTUI. [MorenunansHas DHEpPruUs YIIPYTO
nehopMHUpOBaHHOM MPYKUHBL. [[0TeHIIMATbHAS SHEPTUS TeNa BOJIM3H MOBEPXHOCTH
3emim.

[loTeHmasbHple ¥ HEMOTEHIMAIbHBIE  CcUibl.  CBsi3b  pabOTHI
HEMOTEHIMAIbHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXpAaHEHHSI MEXaHUYECKOW SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckrne yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOTIED,
P Y>KUHHBIN TUCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHHs UMITYJIbCA.

PeakTnBHOE IBMKEHUE.

[lepexoa MOTEHIMATILHOM YHEPTHH B KHHETHYECKYIO M 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamophuie pabomul

N3ydenne aOCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CUIIBI ¢ M3MEHEHHEM MEXaHWYECKON SHEpTHH
Tea Ha MPUMEPE PACTHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJiekyJisipHasi PM3HKA U TEPMOAMHAMHMKA

Tema 1. Ocrosbl MONEKYNAPHO-KUHEMUYECKOUL M e0PUU

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM U UX OTBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddy3us. Xapaktep ABMKEHUS U
B3aMMOJICMCTBUSL YACTHI] BellecTBA. MoJenmu CTpPOEHUsI Ta30B, >XKUIAKOCTEHM U
TBEPJIBIX TSI M 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Moielieii. Macca m
pazmepsbl MoJsiekyil. KommuecTBo BemecTBa. [loctosiHHast ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ nzmepenue. lllkama temmneparyp
Lenbcus.



Mopens wuaeambHOro raza. (OCHOBHOE ypaBHEHHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH HICabHOTO ra3a. AOCOIOTHAs TeMmreparypa Kak mepa
CpedHel KHWHETMYECKOW SHEPruM TEIUIOBOTO ABWXEHMS dactul raza. Illkana
temneparyp KenbBuna. ['a30Bbie 3aKk0HBI. YpaBHeHHEe MenaeneeBa—Knanenpona.
3akoH JlaneToHa. M30ompouecchl B aealbHOM Ta3e ¢ MOCTOSIHHBIM KOJINYECTBOM
BemecTBa. [ 'paduyeckoe TpencTaBleHHE H30TPOIIECCOB: M30TEpPMa, H30X0Pa,
nzobapa.

TexHuyeckue yCTpOWCTBA M TNPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbIThI, TOKa3bIBAIOIIME JTUCKPETHOE CTPOCHME BemiecTBa, (ororpadum
MOJIEKYJI OPraHUYECKUX COCTMHEHHI.

OnbITh 10 TUPPY3UH KUAKOCTEHN U ra30B.

Mopenb 6pOyHOBCKOTO JIBHXKCHHSI.

Moaenb onbita lTepHa.

OnbIThI, JIOKa3bIBAIOIIINE CYLIECTBOBAHUE MEXMOJIEKYJIIPHOIO
B3aUMOJCHUCTBUS.

Moaens, HUTIOCTPUPYIOLIAs IPUPOAY IABJICHHS ra3a HA CTEHKU COCYAa.

OnbIThl, WDIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHHUS HJICATLHOTO Trasa,
U30IPOLECCHI.

Yuenuyeckuti sxcnepumenm, 1a60pamopHbvle pabomeol

Onpenenenrie Macchl BO3JyXa B KJIAaCCHOM KOMHATE HA OCHOBE U3MEPEHUN
00bEMa KOMHATHI, IABJICHUS W TEMIIEpaTyphl BO3/IyXa B HEH.

HccnenoBanrie 3aBUCUMOCTH MEXAY TapaMETPAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoOuHamMuKu

TepmoanHamMuueckass cucteMa. BHYTpeHHsIE dHEPrUs TEPMOIMHAMUYECKON
CHCTEMBI U CITOCO0BI €€ n3MeHeHus. KommdaecTBo TeroTel U pabota. BHyTpeHHs s
SHEPTUS  OJHOATOMHOTO  WAEAIBHOrO  raza. Buabl  Temionepenadu:
TEIUIONPOBOAHOCTh, KOHBEKIUS, U3JIyYEHHUE. Y I€JIbHAS TEIIOEMKOCThH BEILECTBA.
KonnuecTBo TEMIOTHI PH TEIIONIEPEAAUE.

[lonsTue 006 ammabatHom miporiecce. IlepBhIii 3aKOH TEPMOIMHAMMKHL
[IpumeHeHre NEpBOTO 3aKOHA TEPMOJMHAMUKU K H3ompoleccam. ['paduyeckas
MHTepIpeTalus padoThl ra3a.

Bropoii3akon TepmoauHamuku. HeoOGpaTuMocTh MpOIECCOB B MPUPOJIE.

TermmoBble  MammHbl.  [IpUHIMOBI  AEUCTBUS  TEIUIOBBIX  MAIIMH.
[Ipeobpa3zoBanusi sHEPruM B TEIUIOBBIX MalmmHax. Koad@duimeHT moie3Horo
nevctBus TerioBod mammbbl. [lukn KapHo u ero ko3@duiueHT moJie3HOro
JEeUCTBUS. DKOJOTUYECKUE PO OIJIEMBbI TEIJIOIHEPTETUKH.



TexHuyeckne yCTPONCTBA W INPAKTUYECKOE IPUMEHEHME: JIBUTATENb
BHYTPEHHETO CTrOpaHusi, ObITOBOK XOJIOAUIbHHUK, KOHAUITHOHED.

Jlemoncmpayuu

N3meHnenne BHYTpEHHEW HSHEPTUM Tella MPU COBEPIICHUU PAOOTHI: BBLIET
MpoOKM M3 OYTBUIKM IIOJT ACHCTBHEM CXKAaTOTO0 BO3AyXa, HarpeBaHue ddupa B
JaTYHHOU TPYyOKe IMyTéM TpeHUs (BUACOAEMOHCTPAIINS ).

N3menenne BHyTpeHHEN sHEpTHH (TEMIIepaTyphbl) Tela Mpu Tersionepeaaye.

OmnbIT 10 aanabaTHOMY PaCIIMPEHUIO BO31yXa (OTBIT C BO3IYIITHHIM OTHUBOM).

Mo ienu mapoBoii TypOUHBI, TBUTaTeNsl BHYyTPEHHETO CrOpaHusi, PEaKTUBHOTO
JIBUTATEJISI.

Vuenuueckuti sxcnepumenm, nabopamophuie pabomul

N3mepenne yaenpHOM TeII0EMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeujecmea. Dazogvie nepexoovl

[Tapoo6pazoBanue u koHaeHcamus. Mcmapenue u kuneHue. AOCOIOTHAS U
OTHOCHUTENbHAs BJIAKHOCTh BO3Ayxa. HachbllleHHbI map. YjenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHHS OT AaBJICHUSI.

Teépnoe Teno. Kpucrannmueckue n amopHble Tena. AHU30TPOIHNS CBOMCTB
kpuctawioB. Kunkne kpuctaiwbl. CoBpeMmMeHHble Marepuanbl. [lmaBnenune wu
KpUCTAUIM3alus. Y JenbHas Terorta miasienus. Cyonumanusi.

VYpaBHeHue TeroBoro 0anaHca.

TexHuyeckne ycTpoWCTBA M NPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJOTUH MOJTYyYEHUS] COBPEMEHHBIX MaTEpHUATIOB, B
TOM YMCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoucmpayuu

CBolicTBa HACKIIIEHHBIX TAPOB.

Kunenue npu NoOHM>KEHHOM JIaBJICHUU.

CniocoObl m3MepeHUS BIAKHOCTH.

HaOmonenue HarpeBaHus U IJIaBJICHUSI KPUCTAUIMYECKOTO BEIIECTBRA.

JleMoHCTpanus KpuCTalIoOB.

Vuenuueckuti sxcnepumenm, nabopamophwie pabomul

N3mepenne 0THOCUTENbHOM BIaXXHOCTH BO3/1yXa.

Pa3znen4. JjeKTpoAuHAMHUKA
Tema 1. Inekmpocmamuka
DuiekTpu3anus Tei. DIEKTPUUECKU 3aps. J(Ba BUja 3JIEKTpUY €CKUX 3apsIOB.
[IpoBOHMKHK, AWAIIEKTPUKM W MOJYNPOBOJHUKH. 3aKOH  COXPAHEHUs
ANEKTPUYECKOTO 3apsja.
BzaumopetictBue 3apsaa0B. 3akoH KynoHa. ToueuHbIN 37EKTpUYECKUM 3apsil.
Onektpuueckoe 1mone. Hampsk€HHOCTh  AleKTpuueckoro mnoJii.  [IpuHuun



CYIEPIIO3UIINHU DJIEKTPUUECKUX TOJIEH. JIMHUM HanpsKEHHOCTH BJIEKTPUYECKOTrO
TIOJIAL.

Pa6oTa cuit anekTpocrarndeckoro noii. [loreniuan. Pa3HocTh MOTEHIMAIIOB.
[IpOBOOHHUKM M HOUANEKTPUKH B DIIEKTPOCTATUYECKOM Toje. Jlmdnmexkrpudueckas
TP OHULAEMOCT.

DnektpoéMKocTb. KoHgeHncarop. DaeKTpoEMKOCTh INIOCKOT0 KOHJAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHJIEHCaToA.

TexHuyeckue YCTpPOWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: DJIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHHE JIJIEKTPOIPHUOOpPOB,
KOHJIEHCATOP, KOMMPOBAIBHBIN anniapar, CTPyHHbIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO M IPUHLIUII IEUCTBUSA JIEKTPOMETPA.

B3auMoaericTBre HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUUYECKOE NOJIE 3APSKEHHBIX TE.

[TpoBOHUKY B AIEKTPOCTATHUECKOM IIOJIE.

DJIEKTpOCTaTUYECKas 3aIIUTA.

JIMPNEKTPUKY B 3JEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOUAIN
IJIACTHH, PACCTOSHUS MEXIAY HUIMU U TUDJIEKTPUYECKO N TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHAEHCATOPA.

Yuenuyeckuti sxcnepumenm, 1a60pamopHbvle pabomeol

N3mepenune 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuyeckuit mok. Toku 6 pa3nuunulx cpeoax

DJIEKTPUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHUS JIIEKTPUUECKOTO TOKA.
Nctounnku Toka. Cuna toka. ITocTosSsHHBIN TOK.

Hanpsixenue. 3akon Oma 17151 y4acTKa LETH.

DJIEKTPUYECKOE COMNPOTHUBJICHHE. YJEIbHOE COMPOTUBIECHUE BEUIECTBA.
[TocnenoBarenbHOE, MAPATVIENHHOE, CMEIIAHHOE COETMHEHUE POBOTHUKOB.

PaGora »snekrpuueckoro Toka. 3akoH Jxoyms—Jlenma. MomrHOCTb
ANEKTPUYECKOTO TOKA.

DJEKTPOJABUKYINAS CUJa U BHYTPEHHEE COINPOTHUBJICHUE UCTOUYHHUKA TOKA.
3axon Oma A1 OJIHOM (3aMKHYTOM) AyiekTpudeckoi renu. KopoTkoe 3aMbIKaHue.

DJEKTPOHHAsT  MPOBOJMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTb
CONPOTHUBIICHUS METAUIOB OT Temmeparypbl. CBEpXIPOBOIUMOCTbD.

DJEKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[MonynpoBonuuku.  CoOCTBEHHass W NpPUMECHas MIPOBOJUMOCTb
MOJIYTIPpOBOAHUKOB. CBOMCTBA p—n-niepexo1a. [loynpoBoIHUKOBBIE TPUOOPHL

DJNEeKTPUYECKUd TOK B pPacTBOpax M  paciulaBax  3JIEKTPOJUTOB.
DNEKTPOIUTHYECKAS TUCCOLMALA. DIIEKTPOJIN3.



DnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHbIM U HECAMOCTOSTEIbHBINA
paspsa. Monnus. [Tnazma.

TexHuueckue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIepMeETp,
BOJITMETP, PEOCTaT, HCTOYHHKU TOKa, DJIEKTpOHArpeBaTelbHbIE MPHUOOPHI,
AIIEKTPOOCBETUTENHHBIE TPUOOPHI, TEPMOMETP COTPOTUBIICHHS, BAKYYMHBIN JTHOJ,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIH THO/I, TajlbBaHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HAMpSKEHUS.

3aBUCHUMOCTh COTNPOTUBIICHUS IIMIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUIOIIA/IM TIOTIEPEYHOTO CEUCHHUS U MaTepuaa.

CwmeniaHHO€ COeIMHEHUE MPOBOTHUKOB.

[IpsiMmoe wu3MepeHue HNeKTpOABWXKYIeH cuibl. KopoTkoe 3ambikaHue
rajlbBAHIY€CKOT0 3JIEMEHTA U OIICHKa BHYTPEHHErO0 COMPOTUBIICHHUS.

3aBUCHUMOCTb CONIPOTUBJICHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB SJIEKTPOJIUTOB.

HckpoBoli pa3psa M IpOBOAUMOCTS BO31yXa.

OHOCTOPOHHSS TPOBOANUMOCTb AUOA.

Vuenuueckuti sxcnepumenm, nabopamopnvie pabomul

N3ydeHne cMEaHHOT0 COEUHEHUS PE3UCTOPOB.

N3mepenne 3neKTpOABMXKYIIEH CHIbI HCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTHUBJICHUS.

HaGmronenue snekTpomsa.

Me:knpeaMeTHbIE CBS3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHS B 10 Kimacce OCYIIECTBISETCS C
YU4ETOM COAEPKATEIbHBIX MEXKIPEIMETHBIX CBA3€M C KypCcaMH MaTeMaTHKH,
OMOoJI0THH, XUMUH, Teorpadun U TEXHOJIOTHH.

Meosicnpeomemuvie nonsamusi, CBI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJICHUE, HAy4YHBIM (DakT, rumore3a, Qpuanyeckas BEIUUYHHA, 3aKOH,
TeopHs, HAOJIOACHHE, SKCTIEPUMEHT, MOIETUPOBAHUE, MO1€]Th, U3MEPEHUE.

Mamemamuxa: peuieHWEe CHUCTEMbl YpaBHEHHWM, JMHEHHass (QyHKIus,
napabona, runep0oa, ux rpadukd U CBOWCTBA, TPUTOHOMETPUUYECKUE QYHKIUH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIUU HA OCU KOOPUHAT, CJI0KEHHUE BEKTOPOB.

bBuonocus: mexannueckoe ABWKEHHE B KUBOM mpupoje, Audpdysus, ocMoc,
TEIJI00OMEH KUBBIX OPraHU3MOB (BU/bI TEIUIONEPENAYH, TEIJIOBOE PAaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOU NPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHUE BEILLIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEM, )KUIKOCTEHN U I'a30B,



ANIEKTPUYECKUE  CBOMCTBA METAUIOB,  JJIEKTPOJUTHYECKAas  JAUCCOLMALW,
rajibBaHHUKa.

Teocpaghus: BIAXHOCTH BO3AyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texuonoeus: mpeoOpa3zoBaHHe NBIKEHUH C HCIOJIh30BAaHUEM MEXAHHU3MOB,
y4€T TpEHUA B TEXHHUKE, MOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXPaHEHHs
UMITyJIbCa B TEXHUKE (pakera, BOJAOMET W JPYTHE), JIBHUraTellb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJIOJUIbHUK, KOHIUIIUOHED, TEXHOJIOTUH
MOJIy4eHUsSI COBPEMEHHBIX MaTepHajJOoB, B TOM YHCJIE€ HAaHOMATEpUAIOB, H
HAHOTEXHOJIOTHH, DJIEKTPOCTAaTUYECKas 3allluTa, 3a3eMJICHHUE JJIEKTPOIPHUOOpPOB,
KCEpOKC, CTPYMHBIN IIPUHTED, 3JIEKTpOHArpeBarTe/bHbIE puodOpHI,
AJIEKTPOOCBETUTENILHBIE MPUOOPHI, TaJIbBAHUKA.

11 KUIACC

Pa3nen4. JiekTpoauHaMHuKa

Tema 3. Maznummnoe none. InekmpomazHUmMHAA UHOYKUUA

[TocTostHHBIE MAarHUTHI. B3anuMo 1eiic TBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoOe
nosie. Bekrop maruutHOM MHAYKIMK. [I[pruHIMI CyTIepIIO3UIIMA MATHUTHBIX TIOJIEH.
JlvHn MarHUTHOM WHAYKUMU. KapTMHAa JWMHWKA MarHUTHOW WHIYKIUU IOJA
MOCTOSTHHBIX MATHUTOB.

MarnutHOE T10JIE TOPOBOJHUMKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHATHOTO MOJISI UIMHHOTO MNPSIMOTO MPOBOJHHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KAaTyIIKH ¢ TOKOM. OnbIT DpcTena. B3aumoaeiicTBre npoBOTHUKOB C
TOKOM.

Cuna Amrnepa, e€ MOyJIb U HarpaBJICHUE.

Cuna Jlopenna, e€ MOyJb U HanpaBjieHUE. J|BH>KeHUE 3apsI>KEHHOM 4aC TULIBI
B OJJHOPOJTHOM MarHuTHOM 1oJie. PaboTa cuiel JlopeHra.

SBneHne OJIEKTPOMArHMTHOW WHAYKUMHA. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. OJEKTPOJABWKYINAS CUJIa HHAYKIUMUA. 3aKOH 3JICKTPOMarHUTHOU
nHaykunu Gapajes.

BuxpeBoe asyiekTpuyeckoe IMoJie. DJEKTPOJABWKYILNAS CHJIA HHAYKIUA B
MPOBOJIHUKE, JBUKYILEMCS ITOCTYNMATEILHO B OJJTHOPOJHOM MarHUTHOM IOJIE.

ITpaBuio Jlenna.

NHaykTUBHOCTB. SIBIIEHME CaMOMHAYKUMHU. OJEKTPOJBIKYILIAS CHUIIA
CAMOUHYKIIHH.

DHEPrus MarHUTHOTO MOJISI KATYIIKK C TOKOM.

DJNEKTPOMArHUTHOE MOJIE.

TexHuyeckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHE: TMOCTOSHHBIE
MArHUThI, SJIEKTPOMArHUTHI, JJEKTPOJBUTrATENNb, YCKOPUTEINA 3JIEMEHTapPHBIX
YacTULl, UHAYKIIMOHHAS TIE€Yb.



Llemoncmpayuu

OnsIT OpcTena.

OTKIIOHEHUE ANEKTPOHHOTO IMy4YKa MAarHUTHBIM MTOJIEM.

JIvHMY MHIYKIMY MarHUTHOTO TTOJIS.

B3aumoaernicTBrE 1BYX TPOBOIHUKOB C TOKOM.

Cuna Amnepa.

JlericTBue cuitbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBJieHME JIEKTPOMArHUTHOM MHAYKIIUU.

IIpaBuio Jlenua.

3aBUCHUMOCTD JIEKTPOJABMKYILIEH CUJIbI UHAYKIMU OT CKOPOCTU U3MEHEHUS
MarHUTHOTO MOTOKA.

SIBnenue caMOUHIYKIUY.

Yuenuueckuti sxcnepumenm, 1abopamopHwvle pabomeol

N3ydenne MarHuTHOTO MOJISE KaTYIIKA C TOKOM.

HccnenoBanue nericTBUSI NOCTOSTHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue ABICHUS 3IEKTPOMATHUTHOM UHYKIIUH.

Pa3nenS. KoreGanus v BOJIHBI

Tema 1. Mexanuueckue u 3J1eKmpoMazZHUMHbLE KONEOAHUA

Komnebarenpuast cuctema. CBOOOIHBIE MEXAaHHYECKHME  KOJIEOAHUSL.
IMapmonnueckue xonedanus. Ilepuon, yactora, aMmmryaa U ¢asa KojaeOaHUM.
[IpyXuHHBIA MasTHUK. MareMarndyecKul MasiTHUK. YPaBHEHUE IapMOHUYECKUX
koJsiebanuii. [IpeBpaiiieHre sHEPTUU MPU rapMOHUY €CKUX KOJICOaHUSX.

Konebarenbubiii koHTYp. CBOOOMHBIE AJIEKTPOMArHUTHBIC KOJEOAHUS B
UJCAIbHOM KOJIEOATETbHOM KOHTYype. AHAJIOTUs MEXAY MEXaHMYECKUMU MU
ANIEKTPOMArHUTHbIMU KojeOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTHUU B UJCAILHOM KOJI€0aTeTbHOM KOHTYPE.

[IpencraBienne o 3aTyXarolMX KojeOaHUsAX. BbIHYKI€HHbIE MEXaHUUECKUE
koJieOanus. Pe3oHaHnc. BeIHYX1€HHBIE AIEKTPOMAarHUTHbIE KOJICOAHHUS.

Ilepemennpii  TOK. CHHyCOMIAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTL
NEPEMEHHOTO TOKAa. AMIUIMTYAHOE M JCHUCTBYIOIEE 3HAYECHHE CHUJIBI TOKA U
HaANPSKEHUS.

Tpancdopmarop. [Ipon3BoacTBO, Mepenada u MOTPEOICHNUE DICKTPUISCKON
SHEPTUHU. DKOJOTUYECKHE PUCKHA MPHU MPOU3BOJICTBE AEKTpo3Heprun. KynbTypa
MCMOJIb30BaHMS AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHndeckrne yCTpPOMCTBA M NPAKTUUECKOE MPUMEHEHHUE: JJICKTPUYECKHUMN
3BOHOK, T€HEPaTOP NEPEMEHHOTO TOKA, TMHUU JJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KoJeOaTeNbHOW CHUCTEMBI (NIPYKUHHBIM WM
MAaTeMaTU4ECKUIl MasiTHUK).



HaGmonenue 3aTyxaronux KojaeOaHuu.

HccnenoBanre CBOMCTB BRIHYKASHHBIX KOJICOaHHUH.

HaGmronenue pe3onanca.

CB0OOIHBIC AJICKTPOMAr HUTHBIE KOJICOaHNS.

OcuumiorpaMMebl (3aBUCUMOCTH CHJIBI TOKA W HAIPSIKEHUS OT BPEMEHM) JIJIs
AIEKTPOMATrHUTHBIX KOJIEOaHH.

Pe3onanc mnpu mocnenoBareIbHOM COEAMHEHUHU PE3UCTOpPa, KaTYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mo ienb TMHUM 3JIEKTpOTepeIay .

Vuenuueckuti sxcnepumenm, 1abopamopHuie pabomul

HccnenoBanue 3aBUCUMOCTHU MEPUOJIa MAJIbIX KOJIEOaHUM I'py3a Ha HUTH OT
JUTMHBI HUTU U MacChI Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B IIETH U3 OCJIE0BaTELHO COESAUHEHHBIX
KOHJIEHCATOPa, KaTyIlIKA U PEe3UCTopa.

Tema 2. MexanuuecKkue u 371eKmpOMaZHUMHbLE 6OJIHbL

MexaHnnueckue BOJIHBI, YcJoBuUsl pacnpoctpaHeHus. Ilepuon. Cxopocts
pacnpoCTpaHeHus W JJiMHA BOJIHBL. [lomepedyHble W TPOJOIbHBIE BOJIHBL
Wutepdepenims u qudpakuns MEXaHH4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIC BOJHBI. Y CJIOBUS U3JIyUYEHHS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnuasa opuenranus Bektopos E, B, V B anekrpomarantHol BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, MPEIOMIICHHE, TOJsIpu3aius, Tudpakiys,
unTeppepenius. CKOpOCTh AIEKTPOMArHUTHBIX BOJIH.

[IIkana 37eKTpOMAarHUTHBIX BOJH. [I[pUMeHeHHe AIEeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHUMITBI paIMOCBSI3U U TENEBUACHUS. Pagronokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOILEH CPEIbI.

Texnuyeckne yCTpOWCTBAa W MPAKTUYECKOE IMPUMEHEHHE: MY3bIKAIbHbIE
WHCTPYMEHTHI, yJIbTPa3BYKOBas AUArHOCTHKA B TEXHWKE W MEIUIIMHE, pajaap,
paguoNpUEMHHK, TEIEBU30P, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacpoCTPaHEHHE TOTIEPEUHBIX U TPOI0JIbHBIX BOJIH.

Kouebmomieecs Teno kak MICTOUHHK 3BYKA.

HaOmonenue otpaxeHus U MpeioMIICHNUS MEXaHUY €CKUX BOJIH.

HaOmonenue narepdepeHnu u 1uppakiiui MEXaHH4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmonenue cBsi3M IPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHU .



HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, ITPEITOMIICHUE,
noJsipu3anus, Tudpaxius, uHTep hepeHITrs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsiMonMHENHHOE pPACHPOCTPAaHEHHE CBETA B
onHOpoaHOM cpene. JIyd cBera. TodeuHbI HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI OTpakeHHUs cBeTa. [locTpoenne n3oopaxeHuii B
IJIOCKOM 3€pKajie.

[Ipenomnenue cBera. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOIOTHBIN TOKa3aTeNb
npenomienusa. [lonmHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbI yrosl MOJHOrOo
BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceera. CrioxkHbINM cocTaB 6enoro cBeta. Lger.

CoOuparoiie U paccerBaroue TuH3bl. ToHkas muH3a. POKyCHOE pacCTOSHUE
Y ONTHUYECKas Cuila TOHKOU JuH3bI. [locTpoeHre n3o0paxeHuit B coOuparommx u
pacceuBaromx JiMH3ax. PopMysia TOHKOU JIMH3bI. Y BEJIMYECHUE, ABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUYECKOM OTITHUKH.

BomnoBas onrtuka. Wurtepdepenius cBera. KorepeHTHbIE HCTOUYHUKHL
YcnoBust HaOMOIEHUST MakKCUMYMOB M MHHUMYMOB B HMHTEp(epeHIIMOHHOM
KapTHUHE OT JIByX CUH(A3HbIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpaxkuuss ceera. [JudpakumoHHas pewmerka. YcioBue HaOIOIEHUS
[JIaBHBIX ~MakKCUMyMOB TIpU MaJICHUM MOHOXPOMATHMYECKOIO0 CBETa Ha
IU(PaKIMOHHYIO PEHIETKY.

[Tonapuzanus cBera.

TexHuueckue YCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: OYKH, JIyma,
doToanmapar, TPOEKIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAI
onTHKa, TUGPaKIUOHHAS PEIIETKA, TOJAPOUSI.

Jlemoncmpayuu

[IpAaMoMHENHOE PACTIPOCTPAHEHHUE, OTPAXKEHUE M MPEIOMIICHHE CBETA.
OnTtudeckue npudoPHI.

[TostHOE BHYTpEHHEE OTpakeHre. Moienb CBETOBO1a.

HccnenoBanue cBOMCTB M300pakKeHUI B TMH3AX.

Moaenn MEUKpOCKOTIA, TEJIECKOTIA.

Ha6monenue naTep dpepeHnmm cBera.

Habmonenue nudpakiuu cBera.

HabGmonenue nucniepcun cBeta.

[Tonmy4yeHue criekTpa ¢ HOMOUIBIO IPU3MBI.

[osyuenue criekTpa ¢ HOMOIIbIO IUPPAKITMOHHON PEIIETKY.

HaOmonenue nonsipuzanuu cBera.

Vuenuueckuti sxcnepumenm, nabopamopuvie pabomul

N3Mmepenne nokazarensi NpeloMIICHHS CTEKIIA.



HccnenoBanre CBOWCTB M300paKEHUI B JIMH3aX.
HaGmonenue nucriepcum cBeTa.

Pa3nen 6. OcCHOBBI ClIe M ATBHOM TEOPHH OTHOCHTEIbHOCTH
['paHuLIBI NPUMEHNMOCTH KJIACCUYECKOM MEXaHUKHU. [ locTynarel cnenuanbHOM
TEOPUHU OTHOCUTEIHHOCTHU: UHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHIUIT OTHOCHUTEIbHOCTH DUHIIITEHHA.
OTHOCHUTENBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAIICHUE
JUIUHBI.
DHEpPTrusi U UMITYJIbC PENATUBUCTCKOU YaCTUIIBI.

CBs13b Macchl C PHEPTUEN U UMITYJIbCOM PENATUBUCTCKOM YaCTULIBI. DHEPTUA
MOKOS.

Pa3nen 7. KBanroBas pusuka
Tema 1. dnemernm vt KGAHM 060U ONM UKU
®otonbl. Dopmyna [1anka cBsizu 3HEpTrUM (HOTOHA C €r0 YACTOTOU. DHEPTUS
Y UMITyJbC (POTOHA.
OtkpeiTHe u uccaenoanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akOHbI

doTtoapdexra. YpaBHenue ODiiHmreniHa 11 Porosddekra. «KpacHas rpaHuna»
doTorpdexra.

JlaBnenne cBera. OnbiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texnudyeckne yCTpOWCTBAa W MPAKTUYECKOE MPUMEHEHHE: (DOTODIEMEHT,
dboToAaTUMK, COJTHETHAS OaTapes, CBETOUOI.

Jlemoncmpayuu

®doTod(PeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMHETO GoTodddeKTa.

CseTono.

Comneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpems atoma Tomcona. OnwiTel Pezepdopaa mo paccessHuio o -4acTHIL,
IInanerapnas monenms aroma. Iloctynarel bopa. M3nydeHue u mormioiieHue
(OTOHOB TpU MEepexoJe aroMa C OJHOTO YPOBHSI PHEPTUM Ha Jpyrou. Bumsl
crekTpoB. CIIEKTp ypOBHEW SHEPTUHU aTOMa BOJIOPO/a.

BonHoBrbie cBolicTBa yactuil. Bonnsl e bpoiins. KopryckyssipHO-BOITHOBOM
TyalIu3M.

CHOHTaHHOE Y BBIHYKJEHHOE U3JIyYEHUE.

TexHnueckue yCTPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaIbHBIN
aHaJ3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Llemoncmpayuu



Moaens onibiTa Pesepdopa.
Onpenenenrie AJIMHBI BOJIHBI J1a3epa.
HaGmronenune miHeiyaThIX CIEKTPOB U3 TyICHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1abopamophwie pabomul
HaGmronenune miHeiyaToro crnekTpa.
Tema 3. Amomnoe adpo
DKCHEpUMEHTBI, JOKAa3bIBAIOUIME CJOXKHOCTh CTpOEHHs siapa. OTKpbITHE
paauoaktuBHOCTU. OnBITH Pe3epdopaa no onpeaeneHuio coctaBa paauoakTUBHOTO
m3nydyenusi.  CporictBa  amb(a-, Oera-, ramma-usiaydeHus.  Brusawue
PaANOaKTUBHOCTH Ha )KUBBIE OPTAHU3MBI.
OTtkpbiTHE TIpOoTOHA W HeWTpoHa. Hyknonnas monens sigpa IeiizenOepra—
UBanenko. 3apsn sapa. MaccoBoe uncio siapa. M30Tomnsl.
Anbda-pacniaa. ONEKTPOHHBIM U TMO3UTPOHHBIM OeTa-pacman. ['amma-
M3JIy4eHue. 3aKOH PaAu0aKTUBHOTO pacnajia.
DHeprusi CBs3U HYKJIOHOB B sifipe. S niepHbie cuiibl. JlegekT macchl siapa.
SAnepHbie peakuuu. /lenenne u cuHTE3 A1€EP.
Anepusiit peakrop. Tepmosaepusii cuHte3. IIpoOiieMbl U TMEPCHEKTUBbBI
AIEPHOM SPHEPTETUKHU. DKOJIOTUYECKHUE aCTIEKTHI II€PHOM SHEPTETUKH.
DnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Merto1bl HAOJIIOICHUS U PETUCTPALIMH STIEMEHTAPHBIX YaCTHII.
dyHaamMeHTaIbHBIC B3auMOIeHCcTBUSA. EAUHCTBO (pM3MUECKOIM Kap THHBI MUPA.
TexHnueckue ycTpoiCcTBa U MPAKTUUECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
BunibcoHa, sinepHsbIii peakTop, aToMHasi bomOa.
Jlemoncmpayuu
CUYETUNK MOHU3UPYIOIIMUX YACTHIL.
Vuenuueckuti sxcnepumenm, 1abopamopHuie pabomul
HccnenoBanue TpekoB yacTuil (1o roTOBbIM hoTorpadusam).

Pa3znen 8. JiieMeHTbI aCTPOHOMUM M aCTPOPU3MKH

OTanbl pa3BuTusi acTpoHoMuu. [IpukiiagHoe 1 MUPOBO33PEHY €CKOE 3HAUEHHUE
ACTPOHOMHMH.

Bun 3B&é3gnoro neba. CosBe3aus, spKUe 3BE3NBI, IUIAHETHI, WX BHINMOC
JIBYDKEHHE.

CoiHeuHas cucTeMa.

Comnnne. CosiHeuHast akTUBHOCTh. McTouHuk sHepruu CoJsiHIIa W 3BE3L.
3BE37bI, MX OCHOBHBIC XapaKTEPHUCTHKU. JMarpamMma «CHEKTpaJbHBIM Kiace —
CBETHMOCTELY». 3BE3/IbI TJIaBHOM ITOCJICAOBATCIHLHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTBY» I 3BE3] TJIABHOW IOCJIEN0BAaTeILHOCTH. BHYTpeHHEEe CTpoeHue



3B€371. COBpEMEHHbIE NIPEACTABICHUS O MPOUCXOXKIEHUN U 3BoonMK CoJHIA U
3BE3 /1. DTalbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama ['amaktuka. Ilonoskenue u aBmwkenue CojHIA B
lNanaktuke. Tunsl ranakTuk. Paguoranaktvnku u KBazapsl. YEpHBIE IBIPHI B siApax
TJIaKTUK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa061a. Pazberanue rajakTuk.
Teopus bonbmoro B3peiBa. PenmkroBoe nznyueHue.

MacmrabHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMHMH.

Yuenuueckue nabnrooenus

HabGmoneHunss HeBOOPYKEHHBIM TJ1a30M C HCTOJIb30BAaHUEM KOMIThIOTEPHBIX
MIPUJIOKEHUM JIJIST OTIPEICIICHUS TTOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
J1aTy: OCHOBHbIE CO3Be311s1 CEBEpHOTO MOJIYIIAPUS U IPKUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianer, Mneanoro [lyTu.

O0o0maromee NOBTOpeHUE

Ponb Qu3uku u acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOM U ATUYECKOM chepax AesITeIbHOCTH YEJIOBEKA, POJIb U MECTO (DU3UKU U
aCTPOHOMMH B COBPEMEHHOM HAyYHOU KapTUHE MUPA, POJib (PU3UUECKON TEOPUU B
dbopMUpOBaHUU MPECTABICHUN O (PU3UUECKON KapTUHE MUPA, MECTO (PU3HUECKON
KapTHHBl MHpa B OOIEM pAAy COBPEMEHHBIX ©CTeCTBEHHO-HAYIHBIX
MPEACTABICHUM O IPUPOE.

Me:knpeaMeTHbIE CBS3H

N3yuenne xypca ¢usuku 6a30Boro ypoBHS B 11 Kiacce OCYIIECTBISETCS C
y4€TOM COJEpKaTeIbHbIX MEXIPEAMETHBIX CBSI3€d C KypcaMU MaTeMaTHKH,
OMOoJI0THH, XUMUH, Teorpadun U TEXHOJIOTHH.

Meosicnpeomemuvie nonsamusi, CBI3aHHBIE C W3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAY4YHBIH (PaKkT, TUMOTe3a, (Pu3udueckas BEIMYMHA, 3aKOH,
TEOpUsl, HAOIIOAEHUE, IKCTICPUMEHT, MOICITMPOBAHNE, MO/1E]Th, U3MEPEHHE.

Mamemamuxa: peIICHUE CUCTEMBI YpPaBHEHUW, TPUTOHOMETPUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJECTBO, BEKTOPHl U UX IMPOEKIMUA Ha OCH KOOPJMHAT, CJIOKEHUE BEKTOPOB,
MIPOU3BOIHBIE DJIEMEHTAPHBIX (DYHKIMM, TPU3HAKA TMOJ00MS TPEYTOJILHUKOB,
oTIpeieNieHre IUIOIAN IIOCKUX (GUTYp U 00bEMa TeTI.

buonocus: snektpuueckue SIBICHUS B JKUBOW MPHUPOJE, KojeOaTenbHbIC
JBUKEHUS B )KUBOU MPUPOJE, ONTUUECKUE SBICHUS B KUBOU MPUPOJIE, NICHCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKASI CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl 00Pa30BaHUS KPUCTATUIMYECKOU PEIIETKY, CIIEKTPaAJIbHBIN aHAIN3.



l'eocpaghus: MarHuTHBIE TIOMIOCAa 3€MIIM, 3aJ€KH MArHUTHBIX PV,
(hoTOCBHEMKA 36MHOM ITOBEPXHOCTH, MPEACKA3aHUE 3EMJICTPSIC CHUH.

Texnonocus: JWHUAWA DBJEKTpONeEpenad, TI'eHeparop MEPEMEHHOTO TOKa,
ANEKTPOIBUTaTeNlb, WHAYKIMOHHAS I[€4b, paaap, paiHuoONpUEMHUK, TEIEBU30DP,
aaTeHHa, TenedoH, CBU-meub, MpOSKIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
coJiHeuHas OaTapes.



INTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPE/IHEI'O OBHIETI'O ObPA3OBAHUA

OcBoenue ydeOHOTO mpeamera «Du3mkay Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus (0a30BBIN YPOBEHb) JTOJDKHO 00ECTICYUTh JOCTIKEHHUE CIICTYIONTIX
JMYHOCTHBIX, METAIPEIMETHBIX H IPEAMETHBIX 00pa30BaTeIbHBIX PE3YyJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATbBI

JIngyHOCTHBIE pE3YJIbTATHI OCBOEHUS yueOHOTr0 npenameTa « DU3nuKay T0JKHbBI
OTpaXaTb TOTOBHOCTh M CHOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
copmMupoBaHHOW BHYTPEHHEW TMO3UIUENH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpPHUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IEHHOCTSIM POCCHIMCKOTO OOIIECTBA, PaCHIMPEHUE KU3ZHEHHOTO
OIIBITA U OTIbITA JEATEIIbHOCTH B MPOLECCE pEAM3allMd OCHOBHBIX HAPaBICHUN
BOCIIUTATEIIbHOM IESITENbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:xIaHCKOro BOCIIUTAHUSA:

c(hopMHUPOBaHHOCTH IPAXKTAHCKOM MO3UIIMK 00YUAIOIIET0CS KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIeHA POCCHUICKOr0 OOIIECTBA;

NPUHATHE TPAAUIMOHHBIX  OOIIEYETOBEUECKMX T'yMaHUCTUYECKHX M
JEMOKPATAYECKUX IEHHOCTEM;

TOTOBHOCTbh BECTM COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX TPAKIAHCKOTO
00111eCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTeIbHOM OpraHn3alliy;

YMEHHE B3aUMO/I€MCTBOBATH C COLIMAIbHBIMUA UHCTUTYTaMHU B COOTBETCTBHUM C
vX QYHKITUSIMH ¥ Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOMN U BOJIOHTEPCKOU AEATEIIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHUS:

c(opMUPOBAHHOCTH POCCUICKOM I'PaKIaHCKOUW HIEHTUYHOCTH, TATPUOTHU3MA;

LIECHHOCTHO€ OTHOUICHWE K TOCYJIapCTBEHHBIM CUMBOJAM, JOCTUXKEHUSIM
POCCHUNUCKUX YUEHBIX B 00JIaCTH (PU3UKH U TEXHUKH;

3) AIyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUSA:

copMupPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEACHUS;

CIMOCOOHOCTh OIIEHUBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B
NESATENbHOCTH YYEHOTO;

OCO3HAaHHUE JIMYHOTO BKJIaJ1a B TOCTPOECHUE YCTOMYUBOTO OYYILErO;

4) 3¢TeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHNUE K MUPY, BKIIFOUAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NIEeCKO HAYKE;

5) Tpyn10BOTO0 BOCIIUTAHMS:



UHTEpEC K pa3iuyHbIM cdepam MpodhecCHOHATBHOU NEeATeTbHOCTH, B TOM
YHCJIe CBSI3aHHBIM ¢ QU3UKOU M TEXHUKOM, YMEHHE COBEPIIATh 0CO3HAHHBIN BHIOOD
Oymyieit mpodeccuu u peaTn30BhIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO M1 CaMO0OOPa30BaHUIO B 001acTH
(bu3NKN Ha IPOTSHKEHUN BCEH )KU3HU;

6) 3K0J10rN4YeCKOr0 BOCIMTAHMS:

chopMUPOBAHHOCTh JKOJOTHUECKONW KYJIBbTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa 3KOJIOTHUECKUX MTPoOieM;

IUIAHUPOBAHUE U OCYILECTBIICHUE JECUCTBUIN B OKPYKAIOIIEH CPEJIE HA OCHOBE
3HAHUs LIeJIe YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA,

pacuMpeHue OIbITa JAEATEIbHOCTA SKOJOTMYECKOW HANpaBJIEHHOCTH Ha
OCHOBE UMEIOITMXCSI 3HAaHUM 0 (PU3UKE;

7) 1IEeHHOCTH HAYYHOT O MO3HAHMS:

chopMUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI (PU3UUECKON HAYKU;

OCO3HAHUE IIEHHOCTA HAYYHOW MESITEIbHOCTH, TOTOBHOCTh B MPOIECCE
n3ydeHust GU3UKUA OCYIIECTBIIATH IPOEKTHYIO U UCCJIE0BATEIbCKYIO IESTEIIbHOCTD
WHJUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS
ba3zoBble 1ornyeckue 1ec TBU:
CaMOCTOATENbHO  (GOPMYJIUPOBaTH U aKTyaJlU3UpOBaTh  MOpoOJeMy,
paccMaTpuBarh €€ BCECTOPOHHE;
OIIPENENATh LEIA JEATEIbHOCTH, 3a1aBaTb NapaMeTpbl U KPUTEPUM HX
JOCTUKEHUS;
BBISIBIATH 3aKOHOMEPHOCTHM M INPOTUBOpPEYUA B  PacCMaTpUBAEMBIX
du3nYecKuX SIBJICHUSX;
pa3pabarbIBaTh IUIAH PELICHUs] MPOOJEMBbl C YUETOM aHAIM3a MMEIOLIMXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B IESITEIILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKHU ITOCJIEACTBUM IEATEILHOCTH;
KOOPAMHUPOBATH U BBIMOJHATH padOTy B YCIOBUSIX PEATHHOT0, BUPTYaIbHOTO
1 KOMOMHHUPOBAHHOT O B3aUMOIEHCTBUSI;
pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TIPOOJIEM.
ba3oBrele ncciieqoBare/bCKue 1eCTBUA:
BJIaACTb HaquOﬁ TepMI/IHOJ'IOFI/Ief/'I, KIIFOY€BbIMH ITOHATHUAMH M MCTOAaMM
duznuecKoil HayKu;



BJIAJICTh HaBBIKAMH y4EOHO-MCCIE0BATEIbCKOM U MTPOCKTHOM JAEATEIbHOCTU
B 00JacT PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIleHUsl 3a/1ad (PU3UUECKOro COJep>KaHusl, MPUMEHEHUIO Pa3IMYHbIX
METO/I0B NO3HAHUS;

BJIQJ€Th BHUJAMHU JIEATEIILHOCTU IO TMOJYyYEHUIO HOBOIO 3HAHMS, €ro
UMHTEpIpEeTali, NpeoOpa3oBaHUI0O W TPUMEHEHUIO B PAa3jIMYHBIX Y4EOHBIX
CUTYaIlUsX, B TOM YHCJIC PU CO3/IaHUU Y4E€OHBIX IPOEKTOB B 00J1aCTH (PU3HUKHY;

BBISIBISITh TMPUYMHHO-CJICACTBEHHBIE CBS3M W aKTyalU3WpOBaTh 3ajady,
BBIJBUTATh TMIIOTE3Y €€ PEIICHUS, HAXOIUTh apTYMEHTHI JIJIsI I0Ka3aTeNIbCTBA CBOMX
YTBEPKACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJyYEHHbIE B XOJI€ pEIICHHUs 3aJauyd pPe3yJbTarhl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh U (HOPMYyIUpOBaTHL COOCTBEHHBIE 3aJaud B 0Opa3oBaTENbHOU
AESITETbHOCTH, B TOM YHCJIIE IPH U3YUEHUH (DU3HKH;

JaBaTh OIICHKY HOBBIM CUTYAIIMSIM, OIICHUBAThH MPUOOPETEHHBIH OTIBIT;

yMETh TIEPEHOCHUTh 3HaHWs N0 (U3MKE B MPaAKTUUYECKYyI0 00JacTh
KUZHEJEATEIIbHOCTH;

yMETh UHTETPHUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIE UJIEH, TIPe/IJIaraTb OPUTrMHAbHBIE TOIXO0/IbI U PEIICHHUS,

CTaBUTbh POOJIEMBI U 3a]1a4H, JOIMYCKAIOUIHIE aTbTePHATUBHBIC PELICHUSI.

Pabora c ungopmanmeii:

BJaJIeTh HaBbIKAMH MOJy4YeHUs HH(POpMaIKU (PU3NUECKOTO COJIEp KAHUS U3
HMCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOATENbHO OCYIIECTBIATH IOUCK, AHAIIU3,
CUCTEMAaTU3alUI0 U HMHTEpIpEeTalnio MH(GOpMAlUU pPa3IUYHBIX BUIOB U (HopMm
Mpe/ICTaBJICHUS;

OIICHUBATh JOCTOBEPHOCTh HH(POPMAIIH;

WCIIONb30BaTh CpelcTBAa HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AIIMOHHBIX
3a/1a4 ¢ COOI0IeHnEeM TPeOOBaHUI SPTOHOMUKH, TEXHUKH O0€30TIaCHOCTH, TUT UEHBI,
pecypcocOepexenusi, MPaBOBbIX M 3TUYECKUX HOPM, HOPM HHOOPMAIMOHHOM
0e30MacHOCTH;

co3/JaBaTh TEKCThl (PU3UUECKOTO COJAEpKaHUS B Pa3IMUYHBIX (opMartax c
y4€TOM HazHaYeHUs] MHPOPMALIUY U LENEBON ayAUTOPUHU, BEIOMPAs ONTUMAIIbHYIO
(dopMmy npeacTaBICHUS U BU3YyaJIU3alUH.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIE ydeOHblIe 1eHCTBHSA:
OCYILIECTBIISITH OOIIIEHNE HAa ypOoKax (PU3MKKU U BO BHEYPOUHOM €A TENHHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOHQIMKTHBIX CUTyallMd ©  CMArYarhb
KOH(ITUKTHI;



Pa3BEPHYTO W JIOTUYHO H3JIAraThb CBOIO TOYKY 3PEHHUSI C MCHOJb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MOHUMAaTh M UCTIOJIb30BATh MPEUMYIIECTBA KOMAHJHON W WHAMBUIYaJIbHON
paboTHI;

BBIOMpATh TEMAaTUKy W METOJBl COBMECTHBIX JCHUCTBUM C YIETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAKIOT0 YJICHA KOJUICKTUBA,

NpUHUMATh 1IEIM  COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BbIBaTh U
KOOPJIMHUPOBATh JIEUCTBUA 10 €€ JOCTHMXKEHHUIO: COCTABJATH IUIAH JICMCTBUI,
pacmpenensiTh poJid ¢ Y4ETOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM pabOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIa/1a M KAKIOTO Y4aCTHHKA KOMaH bl B OO
pe3yJbTaT Mo pa3padOoTaHHBIM KPUTEPUSIM;

npeJiaraTh HOBBIE TMPOEKTHI, OIEHMBATh HJIEHM C TMO3UIMU HOBU3HBI,
OPUTHMHAIbHOCTHU, MPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBIAATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYAIUSX, TPOSBIISITH TROPUYECTBO U BOOOpaXKEHHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIC YHMBeEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranuszanus:

CaMOCTOATEIbHO OCYIIECTBIIATh MO3HABATENBHYIO JESITEIILHOCTh B 00J1aCTH
bu3MKM W aCTPOHOMHH, BBISBIISITH MPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATH
COOCTBEHHBIC 3214 U,

CaMOCTOSITENPHO COCTABJIATh IUIAH PELICHHsS] PACUETHBIX M Ka4yeCTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUSI MPAKTUYECKOU paboThl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEHN U MPEINOYTEHHI;

JaBATh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIMpsITh paMKH y4eOHOI0 IPeIMETa HA OCHOBE JIMYHBIX MPEAOYTEHUI;

JenaTth OCO3HaHHBIM BBIOOp, ApryMEHTUPOBaTh €ro, Oparh Ha ceos
OTBETCTBEHHOCTb 32 PELICHHUE;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

croco0OCTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO JPYAMLIMUA B 00JaCTH
(U3MKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, S3MOLMOH AT bHBINA HHTEJIJIEKT:

71aBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTS,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB LEISIM;

BJIaJeTh ~ HaBbIKAMHM  [IO3HABATENIbHON  pedrekcuu Kak  OCO3HaHMA
COBEpPLIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, MX pE3YJbTAaTOB U
OCHOBaHMH;

MCIIOJb30BaTh MPUEMBI pedIeKCHH Il OIIEHKU CUTYyallid, BIOOpa BEPHOTO
pELIEeHHUS;



yMETh OIICHWBAaTh PUCKH W CBOCBPEMEHHO MPUHHUMATh PEIICHHUS M0 HX
CHU)KCHHUIO;

NPUHUMATh MOTHUBBI W apTYMEHTBHI JIPYTHX TPU aHAIM3E Pe3yJIbTaTOB
TSI TeTbHOCTH;

NPUHUMATH Ce0s1, TOHUMAst CBOM HETOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTyMEHTBHI JIPYTHX TPU aHAIM3E Pe3yJIbTaToOB
JEeSATCIIbHOCTH,

IIPU3HABATh CBOE MPaBO U IPABO JIPYTHX HA OIINOKH.

B miporiecce 10CTHKEHHS TMTHOCTHBIX PE3YJIbTATOB OCBOCHUS ITPOTPAMMBI 10
buzuke I ypOBHSA CpeaHEro ooOImero oOpa3oBaHusA Yy  OOyJaronmxcs
COBEPIICHCTBYETCS AMOITUOHAITLHBIN WHTEJUICKT, P E/ITIOJIar aFOIIUH
c(hopMHUPOBAHHOCTH:

CaMOCO3HaHUSl, BKITFOYAIOIIEr0 CIOCOOHOCTh MOHMUMATh CBOE SMOITMOHATIHLHOE
COCTOSIHHE, BUICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON SMOIIMOHAIBHOM C(ephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpPEryIMpPOBaHUs, BKJIFOYAIOIIEI0 CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEIEHHE, CIOCOOHOCTh aJaNTHPOBATHCI K
AMOIMOHAILHBIM U3MEHEHUSIM U TIPOSBIIATh THOKOCThH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIIEH CTPEMIIEHUE K JTOCTHKECHUIO 1N |
yCTexy, ONTHUMH3M, WHHIIMATUBHOCTb, YMEHHE JEHCTBOBATh MCXOJSl U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOIICH CIIOCOOHOCTH MIOHUMATh IMOIIMOHATLHOE COCTOSHHC
APYTUX, YYUTBIBATh €r0 TPH OCYIIECTBICHHUH OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO H COTICP ©)KHBAHUIO;

COIMATTbHBIX HABBIKOB, BKIIFOUAOIIMX CIIOCOOHOCTh BEICTPAMBATh O THOIICHHS
C IPYTUMHU JIFOJIbMH, 3200 TUTHCS, TPOSIBISITH MHTEPEC U pa3peliarh KOHQIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K koniry o6yuenus B 10 kJ1acce npeaMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTD Y 00 yJarOIIMXCSI YMECHHUIA:

JEMOHCTPHUPOBATh Ha MPHUMEPAX POJb U MECTO (U3UKH B (HOPMHPOBAHUN
COBPEMEHHOM HAyYHOM KapTHHBI MHpPA, B PA3BUTUU COBPEMEHHOW TEXHHKH H
TE€XHOJIOTHM, B MPAKTUYECKOU AEATEIIbHOCTH JIHOJIEH;

VYUTBIBATh TPAHMIBI TPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJICIeH:
MaTepuaibHas TOYKa, MHEPIUAIbHAS CHCTEMA OTCUETa, aOCOJIIOTHO TBEPAOE TENO,
WJICAUTbHBIA Ta3, MOJIEIM CTPOCHUS Ta30B, )KUJAKOCTEN U TBEPJBIX TEJ, TOYECUHBIN
ANEKTPUUCCKUM 3apsij] TP pelieHNH GU3UIECKUX 3a/1a4;

pacmno3HaBaTh PU3NUECKUE SBICHHS (IIPOIECCHI) M OOBSICHITH X HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KMHETUYECKON TEOPUHM CTPOCHUS BEILIECTBA U



AIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHUE,
cBOOOJTHOE MajieHNe TeJ, IBIKEHUE TI0 OKPY>KHOCTHU, MHEPIIHS, B3aUMOIeHCTBUE
ten, nuddys3us, OpoOyHOBCKOE ABMKEHHE, CTPOCHUE KHIKOCTEH W TBEPIBIX TEII,
M3MeHeHne 00bEMa Teln NP HarpeBaHWM (OXJIAXKICHUH), TEIJIOBOE PAaBHOBECHE,
WCHapeHue, KOHJEHCAlUs, IUIaBJICHHE, KpUCTAUIM3allMs, KUIEHHE, BJIAKHOCTbH
BO3/1yXa, MOBBIIICHUE AABJICHHS Ta3a MMPHU €ro HarpeBaHWU B 3aKPBITOM COCYJIE,
CBSI3b MEXK/y MapaMeTpamMu COCTOSHUS ra3a B U3OMPOIECCaX, AIEKTpU3alus Tel,
B3aMMOICUCTBHE 3apSJI0B;

OTIMCHIBaTh MEXaHWYECKOE JBW)KCHHE, HCIOIb3Yysd (PU3MUYECKUE BEITUYUHBI:
KOOpPJMHATA, IyTh, MNEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, cuia,
MMIYJbC T€a, KUHETUYECKAas SHEPrusi, NOTEHIMaIbHAs SHEPTUsl, MEXaHUYecKas
paboTa, MexaHW4YecKas MOIIHOCTh;, MPU ONHCAHUU TPABWILHO TPAKTOBATH
(bU3UYECKUIl CMBICIT HCMOJIb3YEMbIX BEIMYWH, WX OOO3HAYECHUS U CIUHUIIBL,
HaxXoJIUTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMU
BEJIMYMHAMU;

OIKCHIBATh M3YYCHHBIC TEIUIOBHIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCMOJIb3Ysl (PU3UYECKHE BEIWYUHBI: JIaBJICHUE Ta3a, TeMIleparypa, CpeaHss
KHUHETUYECKasi PHEPTUSI XaOTUUECKOTO JIBUKEHUSI MOJIEKYJI, CPEIHEKBapaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSAS SHEprusi, paboTa rasa,
KOA((UIIMEHT TI0Je3HOTO JEHCTBUSA TEIUIOBOTO JBHUTATENs; MPH OIUCAHUU
NPaBWIbHO TPAKTOBaTh (DU3UYECKUNA CMBICT HCIOJb3YEMbIX BEIMYWH, UX
0003HAaYEHUS W €OUHHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIONME JAHHYIO
(bU3NUECKYIO BETUYUHY C IPYTUMH BEJTMUHHAM;

OTIMCHIBATh U3YYEHHBIE AIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
ABJIEHUS (ITPOIECCHI), UCTIONB3Ys (PM3UUECKUE BEIMYUHBI: DIIEKTPUUECKUN 3apsif,
ANEKTPUYECKOE T0JI€, HANPSKEHHOCTD MOJIS, TOTEHIIMAN, PA3HOCTh NOTEHIUAJIOB;
MpY ONHUCAHWW TIPABUIBHO TPAKTOBATh (PU3MYECKHM CMBICT HCIIOJIb3YEMBIX
BEIMYMH, WX OOO3HAYEHUS W CIWHMIIBI, YKa3bIBaTh (HOPMYJBI, CBS3BIBAIOIIIEC
JaHHYI0 (DU3UYECKYIO BEMUHMHY C PYTUMH BETUYUHAMH,

aHAIM3UPOBATh (YM3WYECKHUE MPOIECCHl U SBJICHUS, UCTIOJB3YS (HU3UIECKHUC
3aKOHBI U ITPUHIHUIIBL: 3aKOH BCeMUpHOTO TsArotenus, I, II u Il 3akonsr HeroTOHA,
3aKOH COXPAaHEHHUS MEXaHWYECKOW DHHEPruU, 3aKOH COXPAHCHUSI MMIIYJIbCA,
MPUHILUAIN CYNEPTO3UIIMU CWI, TMPUHIUI PABHOIMPABUS HWHEPUUATIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHbI, CBSI3b CPEAHEN KHHETUYECKOW SHEPTUU TEIIOBOTO IBUKEHUSI MOJIEKYJI C
abCOJIOTHOM TeMIIepaTypOoid, MEPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsifa, 3akoH KynoHa, mpu >TOM pa3iiMyarh CJIOBECHYIO
(bOopMYJIMPOBKY 3aKOHA, €70 MAaTEMaTUYECKOE BBIpAXKEHUE U YCJOBHUA (IpaHUIIBL,
00J1aCTH) IPUMEHUMOCTH;



00BSACHSATH OCHOBHBIE TPUHIIUIIBI ACHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30TMacHOTO UCTIOh30BAHNUS B IOBCEIHEBHOM
KU3ZHU;

BBITIOJIHATh IKCIIEPUMEHTHI 0 MCCIENOBAaHUIO (U3UYECKUX SIBICHUU W
MPOLIECCOB C HCIOJb30BAHUEM MPSAMBIX WU KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopMypoBarh IpooOIeMy/3a/1aqy ¥ TUIIOTE3Y y4€OHOTO AKCTIEpUMEHTA, COOHMpaTh
YCTaHOBKY U3 MIPEAJIOKEHHOT0 000PYI0BaHMUsI, TPOBOAUTH OTIBIT U POPMYIUPOBATH
BBIBO/JIBI,

OCYILIECTBIISITh MPAMbBIE U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BETUUUH, MIPU
ATOM BBIOMpaTh ONTUMAJIbHBIM CHOCOO U3MEPEHHUS U HCIOJIb30BaTh U3BECTHHIC
METObI OLICHKU MTOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh  3aBUCUMOCTH  MeXAYy (U3UYECKMMU BEIMYUHAMU  C
WCMOJIb30BAaHUEM NPSIMBIX W3MEPEHUH, NMPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(uKCHpOBaTh pe3ybTAaThI HOJy4YEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYMH B BUJIE
TaOJuI ¥ rpadUKOB, 1€NaTh BHIBOJIBI IO PE3YIbTaTaM UCCIEI0BAHUS;

co0moaarh npaBwia 0€301aCHOTO TpyZa MPU MPOBEIECHUU UCCIIEIOBAHNN B
paMKax y4eOHOro OJKCIEPUMEHTA, Y4EOHO-HUCCIIEAOBATENbCKOW U MPOEKTHOM
JESATEIIbHOCTU C UCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000pyIOBaHUS;

pemare pacy€THbIE 3aJa4yd C SBHO 3aJlaHHOM (PU3MYECKOW MOJENbIO,
UCIIOJB3Ys (PU3MUECKUE 3aKOHBI ¥ IPUHITUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3341
BBIOHpaTh (U3UYECKYI0 MOJIEIh, BBIICISATh (PU3HUECKHUE BEIMYUHBI U (HOPMYIIBL,
HeoOXoauMBbIe M € pEeIIeHUs, MPOBOJUTh PAacUYEThl U OIIEHWBATh PEATbHOCTD
MOJTy4€HHOT0 3HaYeHUs (PU3NIECKON BETUUNHBI;

pelarb Ka4eCTBEHHbIE 337]a4H: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUYUBYIO
LENOYKY PaCCYXKIECHUU C OMOPOM HAa HM3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U
(bu3UIECKUE SIBJICHUS

MCIIOJIb30BaTh MPH PEIICHNHN Y4eOHBIX 33]1a4 COBpeMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUM I TIOUMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAUUU U NPENCTABICHUS
y4eOHOM M HAy4YHO-MOMYJSIpHON WHGOpPMAIMK, MOJIYyYEHHOW U3 pa3IuYHbIX
MCTOYHUKOB, KPUTUYECKH aHATU3UPOBATh OJTydaeMyt0 HH()OPMAIHUIO;

MIPUBOIUTH MPUMEPHI BKJIaJ1a POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00bsICHEHKE IPOLIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKH
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS IO (PU3UKE B OBCEAHEBHOM KU3HU [
obecnieueHrss 0€30MaCHOCTH MpHU OOpalleHuH ¢ NpudopaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3J0POBbS U COOIIOCHUS HOPM 3KOJIOTMYECKOIO
MOBEAECHUA B OKPYKAIOLIEH CPEIE;



paboTarh B TpyNIE C BBINOJIHEHUEM pa3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PAMUOHATIBHO pacHpeneNsiTh OOsI3aHHOCTH U
IJJAHUPOBATh ACSATENBHOCTh B HECTAHIAPTHBIX CUTYyalUAX, aJ€KBATHO OLICHUBAThH
BKJIaJ1 K&¥KJ0T0 U3 YYaCTHUKOB I'PYIIIBI B pEIIEHUE pacCMaTpUBaEMOM MPOOIEMBI.

K xoHnmy oOyuenus B 11 kij1acce rnpeMeTHbie pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTD Y 00 yJArOIIMXCSI YMEHHN:

JEMOHCTPUPOBATH HA MPUMEPaX PoJib U MeCcTO (pu3uku B (POpMHUpOBaHUM
COBPEMEHHOM HAay4YHOM KapTHUHbI MHpPA, B PAa3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B MPAaKTUYECKON IEATENBHOCTU JIFOAEH, LEIOCTHOCTh U E€IUHCTBO
bu3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHHUS] H3YYEHHBIX (PUIMUECKUX MO/IEEH:
TOYEYHBIN IIEKTPUYECKUN 3apsifl, JIyd CBETA, TOUEYHbIM UICTOYHUK CBETA, sAepHAsi
MOJIE/Ib aToMa, HYKJIIOHHAs MOJI€Jb aTOMHOTO Si/ipa MpU pEelIeHUur (PU3NYECKHX
3aj1ad;

pacrno3HaBaTh (pU3NYECKUE ABJIECHUS (ITPOLECCHI) U OOBICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOIMHAMUKHA U KBAaHTOBOW (DPU3UKU: 3JIEKTpUUYECKasi IPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEUCTBUSA TOKA, B3aUMOJCHCTBUE
MAarHuTOB, OJJIEKTPOMAarHUTHAs WHAYKLOMS, JACUCTBHE MAarHUTHOTO TIOJIS Ha
MPOBOJHUK C TOKOM MU ABWKYLUMICS 3apsijl, DJIEKTPOMArHUTHbIE KOJeOaHus U
BOJIHBI, IIPSIMOJIMHEWHOE PacIpOCTPAHEHUE CBETa, OTPAKEHUE, IPEIOMIICHHUE,
uHtepdepenHms, audpakiuus © - NOodApU3aAlMS  CBeTa, JUCIEPCHsl CBETa,
doToanmekrpuaeckuii 3pdext (hoTorddeKT), cCBETOBOE MaBlIeHNEe, BO3ZHUKHOBECHHUES
JMHENYaToro CIIEKTpa aromMa BOJOPOJA, €CTECTBEHHAasd M HCKYCCTBEHHas
PaaMOaKTUBHOCTb;

ONMCHIBAaTh M3yYEHHBIE CBOMCTBA BEHIECTBA (DIEKTPUYECKUE, MArHUTHBIE,
ONTUYECKUE,  DJJEKTPUYECKYIHDO  IPOBOAUMOCTb  PA3JIUYHBIX  Cpea) U
AIIEKTPOMArHUTHBIE SIBJICHUS (TPOLIECCHI), UCTIONB3YSI (U3UUECKUE BETUYHHBIL:
ANEKTPUYECKUN 3apsiJl, CUjla TOKa, BJIEKTPUUECKOE HANPSKEHUE, DIEKTPUUECKOE
COIPOTHUBJICHNE, PA3HOCTh MOTEHIIMATIOB, AJIEKTPOABIKYIAs CUia, paboTa TOKa,
MHIYKUMAS MarHATHOTO ToJisg, cwia Awmrmepa, cwia JlopeHua, WHIYKTHBHOCTb
KATYILIKH, DHEPTHs 3JEKTPUYECKOTO M MArHUTHOIO MOJIEH, NMEPUOJ M YacToTa
KoJie0aHui B KoOJeOaTeNbHOM KOHTYpe, 3aps]l M CWila TOKa B Mpoliecce
rapMOHMUYECKUX DJJIEKTPOMArHUTHBIX KojeOaHul, (OKyCHOE pacCTOSIHUE H
ONTUYECKas] CWJa JIMH3bI, NMPU OMHCAHUM MPABUWJIBHO TPAKTOBATh (PU3UYECKHUN
CMBICJT MCHOJIb3YEMbIX BEIMYMH, HMX OOO3HAYEHHs] W EIWHMIIBI, YKa3bIBaTh
(opMyJIbl, CBSA3BIBAIOLIME JAaHHYIO PU3NYECKYIO BETMUHMHY C IPYTMMH BEIMUMHAMU;

OINMCHIBaTh H3YYECHHBIC KBAaHTOBBIC SBJICHUS M MPOLECCHI, HUCIOJb3YA
(u3nuecKue BEIMYUHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUS U UMITYJbC (POTOHA, IEPHO]T TIOJTypaCIaa, SHEPTHUS CBSI3U



aTOMHBIX sJIep, NMPU OINHUCAHWUU TPABUIBHO TPAKTOBATh (PU3UYECKHA CMBICT
WCIIOJIb3YEMbIX BEIMYWH, MX OO0O3HAYEHHUS W €AWHHIIBI, YKa3biBaTh (HOPMYJIbI,
CBSI3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYHUHAMHU,
BBIYHUCIISITh 3HaUYE€HUE (PU3NIECKON BEJTMUHUHBI;

aHATTM3UPOBATh (PU3MUECKHUE TTPOIECCHI U SIBICHUS, UCTIONB3Ys (PU3UUECKUE
3aKOHBI M TIPUHIMIILL: 3aK0H OMa, 3aKOHBI MOCJIEA0BATENFHOTO U MapalIeIbHOTO
COEAVMHEHUS MNPOBOJHUKOB, 3aKOH Jlkoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHON
WHIYKIIUH, 3aKOH TIPSIMOJIMHEHHOT'O PacTIpOCTPAHEHHSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHeHUE DWHIITEHHa 111 poTodddekra,
3aKOH COXPAHEHUS! DHEPTHH, 3aKOH COXPAHCHHS WMITYJbhCa, 3aKOH COXpaHCHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHUs MacCOBOT0 YUCHa, mocTynarsl bopa,
3aKOH PaIMOAKTHUBHOTO PAcIa/ia, MPU TOM Pa3lindarh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MareMaTH4ecKO€ BbIPAXKEHHE W YCIOBUA (TpaHULbI, 00JacTH)
MIPUMEHUMOCTH;

OTIPEIEIISITh HAIIPABJICHHE BEKTOPA UHAYKIIMA MAarHUTHOTO OIS TPOBOTHHKA
C TOKOM, CHJIbI AmTiepa u cuiibl JIopeHia;

CTPOUTh M OIUCKHIBATh HM300paXKEHHE, CO37]aBAEMOE IJIOCKUM 3EpKaJioM,
TOHKOM JIMH3011;

BBITIOJTHATH JKCIIEPUMEHTHI TI0 WCCJCIOBAHUIO (U3MYECKUX SIBICHUU W
NPOLIECCOB C HCIOJIb30BAaHUEM MNPSIMBIX M KOCBEHHBIX H3MEPEHW: MPU 3TOM
dbopmynHpoBarh mpooaeMy/3aaady U TUIIOTE3y YIeOHOTO IKCIIEPUMEHTA, COOMPATh
YCTaHOBKY M3 MPEIJIOKEHHOT0 000pYI0BaHMSI, TPOBOAUTH OTIBIT U GOPMYTUPOBATH
BBIBO/IbI;

OCYILECTBIISITh MPAMBIC U KOCBEHHBIC U3MEPEHUs (PU3NUECKUX BETUINH, TIPH
ATOM BBIOMpaATh ONTUMAIBHBIN CIIOCOO U3MEPEHHUS U HWCIOJIb30BaTh U3BECTHHIC
METObI OLICHKH MTOTPEIIHOCTEN U3MEPEHUN;

HCCJIIEI0BATh 3aBUCUMOCTH (PU3MYECKUX BEJIMUMH C HUCTIOIh30BAHUEM TP SIMBIX
U3MEpPEHHIA: MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3YJIbTAThI
MOJTyYeHHOW 3aBUCUMOCTH (PM3UYECKUX BEIMYMUH B BUAE TaOIMIl U rpaduKoB,
JIeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

coO0JTII0/1aTh MpaBuiIa 0€30TacHOTO TPyAa MPU MPOBEACHUN UCCIICOBAHUN B
paMKax y4eOHOTO DSKCIIEPUMEHTa, Y4eOHO-HCCIIEAOBATEIbCKON U TPOEKTHOM
JESITENPHOCTH C MCTIOJIb30BAaHUEM H3MEPUTENbHBIX YCTPOUCTB U JIAOOPATOPHOTO
000pyIOBaHUS;

pemarb pacy€THbIE 3aa4u C SIBHO 3aJaHHOW (PU3UYECKON MOJIEIBIO,
UCIIOJIB3YS (PM3MUECKHEe 3aKOHBI ¥ IPHUHIIUIIBI, HA OCHOBE aHAIIN3a YCIIOBUS 33/1a4H
BBIOMpaTh (PU3UUECKYIO MOJIEIh, BBIACIATh (PHU3NUECKHE BEIUIUHBI U (HOPMYJIbIL,
HEOOXOIUMBbIE ISl €€ peIleHus], TPOBOJUTh Pacu€Thl U OLEHUBATH PEATHHOCTDH
MOJTy4YE€HHOTO 3HaYeHUs (PU3NUECKOM BETMUNHBI,



pelIaTh KaYE€CTBEHHBIC 3aJ]a41: BBICTPAUBATh JIOTUYECKH HEITPOTUBOP CUHBYIO
LEMOYKY PACCYXIECHUN C OMOPOM HAa M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U
(bU3UIECKUE SIBJICHUS

MCIIONIH30BaTh MPH PEIICHNN Y4EeOHBIX 33]1a4 COBpEMEHHBIE HH(POPMAITMOHHBIE
TEXHOJIOTUM I TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAUUN U MPEACTABICHUS
yaeOHOM W HAYYHO-TIOMYJSIPHOW HWHGOPMAIMK, ITOJYYEHHOW U3 Pa3JIUIHBIX
HMCTOYHHUKOB, KpUTHIECKH aHATTM3UPOBATH MTOTyIaeMyI0 HHPOPMAITHIO;

OOBSACHATH TPUHIMIBI JSHCTBHS MAIMH, NPHOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3inyarh yCJIOBHUS UX O€30TaCHOTO UCITOJIH30BAHUS B ITOBCEIHEBHOM
KU3HU;

MIPUBOIUTH MPUMEPHI BKJIaJ1a POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHEC
TEXHUKU M TEXHOJIOTHII;

HCTOJIb30BaTh TEOPETUY CCKHE 3HAHMS TI0 (PU3UKE B TIOBCEAHEBHOM KU3HU 15
obOecrieyeHrss 0€30MaCHOCTU MPU OOpalleHud ¢ NPUOOpaMH U TEXHUYECKUMU
YCTPONCTBAMHU, JIJIi COXPAHEHHUS 3/I0POBbS U COOJIIOICHHSI HOPM DKOJIOTUYECKOTO
MOBEACHUA B OKPYKAIOLIEH CPEIE;

paboTaTth B TpylnIe C BBINOJHEHUEM PAa3JUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy TPYMIbl, PANMOHAILHO pacOpenensiTh OO0s3aHHOCTU H
IJIAHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATh
BKJIA/I K&XJIOTO U3 YIaCTHUKOB TPYIIIBI B PEIICHHE pacCMaTPUBAEMO PO OIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITACC
KoumuecTBo yacos DJIeKTPOHHBbIE
HaunmeHoBaHue pa3iesioB U TeM (uu¢ poBbIe)
Ne i/ Konrpoasnsie | IIpakTruyeckue
NMporpaMmabl Bcero o0pa3oBareJjibHbIE
padoThbI padoThbI
pecypcbl
Pazgen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 du3rKa 1 METOJbI HAYYHOTO TTO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuievariia > https:/m.edsoo.ru/7f41bf72
bubmunoreka [IOK
22 Junammia 7 https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPaHEHHS B MEXAHUKE 6 1 1 bubmmorexa TIOK
https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOINHAMHUKA
31 OCHOBBI MOJIEKY/SIPHO-KMHETUYECKON 9 ) bubmmnoreka [IOK
' TEOpUH https//m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOJIMHAMU KU 10 1 https:/m.edsoo.rw/7f41bf72
13 ArperaTtHble COCTOSIHUSI BEILIECTBA. 5 bubanoreka LIOK

®dazoBrIc IIEPCXOaAbl

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




Hroro no pazaeny 24

Paznea 4. JIEKTPOAUHAMUKA
4.1 DJEKTpOCTaTHKA 10 bubmoreia IOK

https://m.edsoo.ru/7141bf72

49 [TocTosiHHBIM 2N1eKTpUUECKU TOK. TOKH B 12 bubnmnoreka [IOK

' PasIMUHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB IT1IO 68

[TPOTPAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeEM @ poBbie
Ne i/ P Kontpoabnbie | IlpakTnyeckue (uacpp )
NporpaMmabI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Pazgea 1. JIEKTPOAUHAMUKA
11 MarnutHoe nose. DJIeKTpOMarHuTHast 1 1 3 bubnuoreka LIOK
) WHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHuuecKre U 3JEKTPOMAarHUTHhIE 9 | bubnmoreka [IOK
' KoJIEOaAHU S https://m.edsoo.ru/7f41c97c
29 MexaHu4yecKue 1 IEKTPOMarHUTHbHIE 5 1 bubnnorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
b K
2.3 OnTuka 10 3 nommorexa O
https://m.edsoo.ru/7f41c¢97¢c
Hroro no pazneny 24
Paznen 3. OCHOBBI CHIEIIMAJIbHON TEOPUM OTHOCHUTEJIBHOCTH
31 OCHOBBI CIEIUATTBHOM TEOPUHU 4 | bubnuoreka LIOK
) OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pazgen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTBI KBaHTOBOU ONTHUKU 6 brommoreia [OK
https://m.edsoo.ru/7f41c97¢c




bu6nmmoreka [JOK
4.2 Crpoenue atoma 4 https:/m.edsoo.ru/7f41c97c
bubmuoreka IIOK
4. A
3 TOMHOE AJIpO S https://m.edsoo.ru/7f41¢97¢c
Hroro no pazaeny 15

Paznea 5. JIEMEHTbBI ACTPOHOMUWHU U ACTPODPU3UKU

5.1 DJIEeMEHTHI ACTPOHOMHH B acTPOPU3UKU 7

bubmmoreka [JOK
https://m.edsoo.ru/7f41c¢97¢

Hroro no pazneny 7

Pasznen 6. ObOBIMAIOIIEE ITIOBTOPEHHUE

bu6mmorexa [JOK
6.1 4
Obobmaromee moBTOpeHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE Bpems 3

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68







IHHOYPOYHOE INTAHUPOBAHHUE

10 KITACC
Koaun4yecrBo yacos DJIEKTPOHHBbIE

Ne Hara und poBbie

Tema ypoka Kontpoabsubie | IIpakTuyeckue
n/n Bcero u3yueHusi | oOpasoBaresibHbIE

padoThbI padoThbI
pecypcsl

®usnka — HayKa O IpUpOJIE.

1 Hayunsre MeTgIK bl HofH::{pil 1 bubmmorera LIOK

v o https://m.edsoo.ru/ff0c32e2
OKpYXKAIOILIEro Mupa
Ponb u MecTo Qusuku B

) (hopMHpOBaHUH COBPEMEHHOMN 1 bubmuotexa LIOK
HAay4HOU KapTHUHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM JIEATENBHOCTH JIFOAEH
Mexannueckoe JBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuoreka [IOK
neuxkenus. [lepemelnenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE IPAMOIIMHENHOE 1 bubmuotexa LIOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NTPSIMOJIMHEWHOE | bubanoreka LIOK
IBUKEHUE https//m.edsoo.ru/ff0c372e

6 CBobOoHOE najieHne. Y CKOpeHue | bubnuoreka [IOK
cBOOOIHOIO MaJeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe qBuxeHue.

7 HI];)I/DKCHI/IC maTe flaanoﬁ TOYKH I10 1 bubmmorexa [IOK

p https://m.edsoo.ru/ff0c3ada
OKpPYKHOCTH




HpI/IHLII/IH OTHOCHUTCIIbHOCTH

Kunernueckas OHCPIrus

Bu6munoreka [JOK
8 lNanunes. HepuuanbHble cUCTEMBI
. https://m.edsoo.ru/ff0c3bel
orcuera. [lepBriit 3akoH HproToHa
Macca tena. Cuna. [lpunuun
9 CyNepHO3UILINHU CHUII é)TO I(l)171 3aKOH Bubmmoreia [OK
yrep H ' p . https://m.edsoo.ru/ff0c3bed
HeroToHa 1u1s MaTepuanbHON TOUKU

10 Tperuii 3axkoH HerotoHa 1 bubanoreka LIOK
MaTepHUaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCceMUpHOTO TAroTeHus. Cuna

bu6mmoreka [JOK
11 TsokecTd. [lepBas kocmMuueckas
https://m.edsoo.1u/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubanoreka LIOK
TeJa https://m.edsoo.ru/ff0c3e18
Cuuna tpenus. Koadguunent

13 TpeHus. Cuia CONpOTUBIICHUS IPU bubmuotexa LIOK
JIBMKEHUH TeJla B )KUIKOCTH WIIN https://m.edsoo.ru/ff0c3f76
rase
IlocTtynaresnbHOE U BpalaTEbHOE

14 JBUKEHUE a0COTIOTHO TBEPOTO bubmmnoreka [IOK
Tenna. MoMeHT cuibl. Ilnedo cuiel. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeECUS TBEPIOTO Tella
Nmiynec MaTepuanbHOM TOUKH,

15 CHUCTEMBI MaTEPUATIbHBIX TOUEK. bubmuotexa LIOK
Nmnynec cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTMBHOE JBUIKEHNE

16 PaboTta 1 MOIIIHOCTE CHJIBI. bubmnoreka [IOK

https://m.edsoo.ru/ff0c4502




MarepuaibHOi ToukH. Teopema 00
W3MEHEHU U KUHETUYECKOW YHEPTUHU

17

[TorenumaneHas >HEprus.
[ToTreHManbHas YHEPIUs ypyro
nepopMUPOBAHHOM MPYKUHBI.
[ToTreHumaneHas 3HEprus Tena
BOJM3U MOBEPXHOCTH 3eMITH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IloTeHnmanbHbIC U
HEMOoTeHIMaIbHbIe CHIIBI. CBSI3b
paboOThI HEMOTEH I ATBHBIX CHJI C
W3MEHEHUEM MEXAaHUYECKOW dHEPTUU
CHUCTEMBI TeJI. 3aKOH COXpaHECHUS
MEXaHUYECKON YHEPIUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlabopatopHas pabota
«ccnenoBanue CBS3U pabOTHI CHUITBI
C N3MEHECHHUEM MEXaHNIECKOM
SHEpIuM Tejaa Ha IpuMepe
pacTsDKEHUS PE3MHOBOTO KTYTay

20

KoHntponwsHas padoTta mo teme
«Kunemartuka. JInHaMuKa. 3aKOHBI
COXpPAaHCHUA B MCXaHUKEY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHU
MOJIEKYIISIPHO-KIHETUYECKOI
TeopuH. BpoyHOBCKOE JBHIKEHHE.

HAudysust

Bbu6munoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep JBHKECHUS U
B3aUMOJCICTBUS YaCTUL] BELICCTBA.
Mogenu cTpoeHuUs ra3oB, KU IKOCTEN
U TBEPIBIX TENI




23

Macca monekyn. KonndectBo
BenecTBa. [locrossHHas ABoraapo

24

TennoBoe paBHOBecHe. Temmneparypa
u e€ u3mepenue. [lkana remneparyp
Lenbcus

25

WMneanpurlii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AblcoutoTHas TemrepaTtypa Kak mepa
CpeIHEU KMHETUYECKON YHEPTUH
JBUKEHUS MOJIEKYJl. YpaBHEHUE
MenpeneeBa-Kianelipona

bubmunoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoHn JlanpToHA. ['a30BbIE 3aKOHBI

28

JlabGopaTopHas pabota
«ccnenoBanue 3aBUCUMOCTH
MEX]y mapaMeTpaMu COCTOSTHUS
pa3peKEeHHOTO Taza»

29

N3omnporieccrl B uacabHOM ra3e u
ux rpadudeckoe MmpecTaBICHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BHyrpeHHss dHeprus
TEPMOJINHAMUYECKOU CUCTEMBI U
crioco6bl e€ n3meHeHus. Kommgectso
TEIIOTHI U paboTta. BHyTpeHHss
SHEPIUs OJHOATOMHOIO UJI€aIbHOTO
rasa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bunp Tenonepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

32

VYaenbHas TENJI0EMKOCTD BEIIECTBA.
KommdaecTBo TENIOTHI npu

Bbu6munoreka [JOK
https://m.edsoo.ru/ff0c5¢36




Teronepenaye. AnnadaTHbIN
npoIrecc

33 [lepBBIil 3aKOH TEPMOINHAMUKA U bubanoreka LIOK
€ro IIpUMEHEHHE K U30I1poLeccam https://m.edsoo.ru/ff0cSefc
HeobpatumocTh mporiieccoB B

. bu6mmoreka [JOK
34 npupoje. Bropoit 3akon
https//m.edsoo.1u/ff0c6230
TEPMOJTUHAMUKH

35 [Mpunnun nevicreus u KITJT bubmuoreka [IOK
TEMJIOBOM MaIMHBbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KIT/J

37 DKoNornyecKkue mpooaeMbl
TEIMJIO3HEPTreTUKU
O6o06u@pronmii ypok

38 «N[OJ'II:a ni{miiaﬂypqmsnxa OCHOBBI bubmmorexa [IOK

AP ’ https://m.edsoo.ru/ff0c6938
TEPMOTMHAMIKI)
KonTtponbsHas pabora no teme
39 «MOJTII:: T HaI.)SI ¢uznka. OCHOBBI BubmHoreia [OK
P ' https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI»

40 [TapooOpa3zoBaHue U KOHJICHCAITHSI. bubnnoreka [IOK
Hcnapenue u kunenue https://m.edsoo.1u/ff0c63b6
AOcoIt0THast 1 OTHOCUTEIbHAS

. bu6mmnoreka [JOK
41 BJI&YKHOCTb BO3yXa. HachIeHHBIH
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimdeckue u
amop(dHbIe Tena. AHU30TPOIHS
o bubnmnoreka [IOK
42 CBOMCTB KpucTayioB. JKuakue
https://m.edsoo.ru/ff0c65f0

Kpuctaiuibl. COBpeMEHHbIE
MaTepHuabl




[InaByiieHME U KpUCTAITA3AI M.

Bu6munoreka [JOK
43 VennHas TENI0Ta IJIABJIEHHUS.
https://m.edsoo0.ru/ff0c6708
Cybomumanus
44 VYpaBHeHUE TEIJIOBOTO OajlaHca bubmmorexa TIOK
https://m.edsoo.ru/ff0c6820
OJeKkTpu3anus Teil. DIeKTpUUeCKU i
45 3a pI[BaHBH anje nqlzcmx bubmorexa [IOK
P A KIp https//m.edsoo.ru/ff0c6bec
3apsa0B
IIpoBOAHMKH, TUINESKTPUKH U
46 HEH OBOJIHUKH 3a1<cl;JH bubmoreia OK
YHpoBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHMUSI MJIEKTPUUECKOTO 3apsizia
BiaumopeiictBue 3aps10B. 3aKOH
N N bu6mmoreka [JOK
47 Kynona. ToueuHbIi 21EKTpUYECKU i
https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpsok€HHOCTB 2JIEKTPUYECKOTO
43 nons. [IpuHnun cynepno3unuu bubanoreka LIOK
3JIEKTPUYECKUX ToJen. JInuuum https://m.edsoo.ru/ff0c6df2
HAIPSHKEHHOCTH
Pabora cui 31eKTpOCTaTHUECKOTO
P Bu6nunoreka [JOK
49 nons. Ilorennnan. Pasnocts
https://m.edsoo.ru/ff0c600
MMOTEHIINAI0B
IIpoBONHHMKH U JUINEKTPUKH B
50 3JIF;KI IlOCTaTI/Iqu(l:KOM ncl)jne bubmoreia OK
p ’ https://m.edsoo.ru/ff0c7018
Juanexrpudeckas TpOHULIAEMOCTh
51 DnekrpoéMkocTb. KoHaeHcarop bubmoreia OK

https://m.edsoo.ru/ff0c7126




52

DneKTpOEMKOCTh MJIOCKOTO
KOHJIEHCaTopa. DHeprus
3apsDKEHHOI0 KOHJEHCATopa

Bu6munoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparophas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIUND 1EWCTBUSA U IPUMEHECHUE
KOHJICHCATOPOB, KOMTUPOBAIEHOTO
amnrapara, CTpyWHOro IpuHTEpa.
DJIEKTpOCTaTHYECKasl 3allyTa.
3a3emiieHHE AJIEKTPOIIpHUOOPOB

55

DJIEKTPUYECKU I TOK, YCIOBUS €TI0
cymecTBOBaHUs. [IOCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporunenue. 3akon Oma J1st
yJdacTka Ienu

56

[locnenoBarensHOE, MapauIeIbHOE,
CMEIIAaHHOE COCTMHEHUE
MpoBOIHUKOB. JlabopaTtopHas
pabota «3ydeHrne CMEIaHHOTO
COCIMHEHHSI PE3NCTOPOBY

0.5

Bu6nunoreka [JOK
https://m.edsoo.ru/ff0c 7410

57

PaboTa 1 MOITHOCTB AJIEKTPUIECKOTO
ToKka. 3akoH J[xoyms-Jlenna

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c 7838

58

3axoH OMa A5 TOJTHOM (3aMKHYTO )
anekTpudeckon nenu. Koporkoe
3aMmbIkanue. JJabopaTtopHas pabora
«3mepenune 3JIC ucrounmka Toka u
€ro BHYTPEHHEr0 COMPOTUBIIECHHU D

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7aec0

59

DneKkTpoHHas TPOBOJUMOCTh
TBEPBIX METAJUIOB. 3aBUCHMOCTD




CONIPOTUBJICHUS METAIIJIOB OT
temneparypbl. CBepXIpoBOJANMOCTh

DJIEKTPUYECKU I TOK B BaKyyMe.

60 CBoiicTBa AIEKTPOHHBIX ITYYKOB
[omynmpoBOHUKH, UX COOCTBEHHAsS

61 Y IPUMECHAs MPOBOIUMOCTb. bubnmnoreka [IOK
CaoilicTBa p—n-Iiepexoaa. https://m.edsoo.ru/ff0c84ae
[NomyrnpoBOJHUKOBBIE TPUOOPHI
DNEKTPUYECKHI TOK B pacTBOpPaX

& pacraBax 3J1eKTPOJIUTOB. bubmuotexa LIOK
DJEKTPOTUTHYECKAS TUCCOIAAIUSL. https//m.edsoo.ru/ff0c82ba
DnexTponn3
DNeKTpuUYecKUil TOK B razax.
CaMOCTOSTEIBHBINA 1 bubmuoreka [IOK

63 .
HECAaMOCTOSTENIBHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Mounus. [Inazma
Dnexrpuyueckue npudopsl U

64 YCTPOMCTBA U UX MPAKTHUYECKOE bubnmnoreka [IOK
npumeHenue. [IpaBuna TexHukn https://m.edsoo.ru/ff0c86fc
6e30macHoCTH
O600maronmii ypok

65 «:‘)HGKTPOI[I/IHEII\ZII/:KEI» / bubmiorexa LIOK

. https://m.edsoo.ru/ff0c88be

Bcepoccuiickast mpoBepoyHas pabota
KontponbsHas pabora no teme

66 «Onexrpocraruka. IlocTosHHBIN bubanoreka LIOK

aneKkTpuueckuil Tok. Toku B
Pa3IMYHBIX Cpeax»

https://m.edsoo.ru/ff0c8a8a




PesepBHbIit ypok. KoHTponabHas
pabora o Teme "IieKrpoauHaMuKa”

bu6mmoreka [IOK

67 / Bcepoccuiickas mpoBepodYHast ! https://m.edsoo.ru/ff0c8c56
pabora
63 PesepBHbIii ypok. O0oOmaroImit 1 bubnmnoreka [IOK
ypok 1o temam 10 kinacca https://m.edsoo.ru/ff0c8f6c
OBILEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
[
':;'H Tema ypoka Beero Konrtposabnbie | IlpakTuyeckue i[:;je st :)l;ll()l:l[;gz:feﬂbﬂble
padoTbI padoThbI pecypesI
[TocTosTHHBIC MAaTHUTHI U KX

! B3auMojeiicTBHe. MarHUTHOE ITOJIE. | Bu6nunoreka [JOK
Bekrop MarHuTHOW MHIYKIIUH. https://m.edsoo.ru/ff0c9778
JlvHMY MarHUTHOM MHAYKIIUH
MarauTHO€E noJje MPOBOIHUKA C

) TokoM. OmbIT Dpcreaa. | bubmmoreka [IOK
B3aumopelicTBre TPOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHuas padora «3ydeHne

3 MarHIETHoIEo HOJP;H KaTymKI/IYL(I: 1 1 bubmorexa TIOK
TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBME MArHUTHOTO ITOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amnepa.

4 JlaGoparopHas paboTta | | bubmuotexa LIOK
«cciaenoBanne NEHCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBe MarHUTHOIO OJIS Ha

5 JIBUKYIIYIOCST 3apSKEHHYIO 1 bubnunoreka [IOK
gactuity. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopenua

6 DJIEKTpOMarHuTHas! MHTyKIUSL. !

[ToTox BekTOpa MarHMTHOM




unaykuuu. I J1C naaykunu. 3akoH
AJIEKTPOMArHUTHON WHIYKIIUU
Dapanes

JlaboparopHas pabota
«ccnenoBanue sBICHUS
3HeKTpOMaFHHTHOI>i UHIAYKIUW»

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

WNuyktuBHOCTH. SIBIIEHME
camounHtykuu. 3J1C
CaMOMHIYKIUH. DHEPTUs
MAarHUTHOT'O TIOJISI KATYHIIKKH C TOKOM.
DJIeKTpOMarHuTHOE MoJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpOUCTBA U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MArHUTHI,
3JIEKTPOMAarHuThl,
3JIEKTPOABUTATEIb, YCKOPUTEIN
JJIEMEHTapHBIX YaCTHII,
WHAYKIIMOHHA [1€Yb

10

O06obmaronmit ypok «MaraHuTHOE
nose. DIeKTpOMarHuTHas

WHIYKITUSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponwsHas paboTa o teme
«MarguTHoOe moJIe.
DJIEKTpOMarHuTHas! MHTyKIHsD

Bbu6munoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHHUYECKHE
konebanus. ['apMoHnueckue
KoJiebaHus. YpaBHEHUE
TapMOHHMYECKUX KOJIeOaHUH.
[IpeBpaiienue sHeprun

Bbu6munoreka [JOK
https://m.edsoo.ru/ff0caf06




13

JlaGopaTopHas pabota
«ccnegoBanue 3aBUCHMOCTH
nepuo/ia MaibIX KoieOaHui rpysa Ha
HUTH OT JUTMHBI HUTH U MacChl

rpy3a»

14

KonebarenbHbli KOHTYD.
CB0OOIHBIE AIEKTPOMArHUTHBIE
Ko1e0aHus B UIeaIbHOM
KoJIeOaTeIbHOM KOHTYpe. AHAJIOTHs
MEXYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBIMU KOJIEOaHUSMH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpAaHCHUA SHCPIUH B UJICAJIbHOM
KoJIeOaTeTbHOM KOHTYpE

Bu6nunoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienne o 3aTyXarOIMMX
KoJIeOaHMIX. BBIHYKICHHBIC
MeXaHHYEeCKUE KOJIecOaHuUsl.
Pe3zonanc. BeiHyKeHHBIE
3JIEKTPOMAarHUTHBIC KOJICOAHHS

Bu6nunoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[TepeMeHHBIH TOK.
Cunycou1anbHbI IEPEMEHHBIN TOK.
MoumHOoCTh NEPEMEHHOTIO TOKA.
AMIUTUTYTHOE U I CTBYIOIEE
3HAUEHUE CUJIBl TOKA U HATIPSHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmatop. [IponssoxacTso,
nepegaya v noTpedIeHne
AJIEKTPUUYECKON SHEPTUU

19

YCeTpoiicTBO M MPAKTUYECKOE
MIPUMEHEHHUE DJIEKTPUUECKOTO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324




3BOHKa, TeéHepaTopa NepeMeHHOro
TOKa, JINHUM dJIEKTponepeaady

DKOJIOTUYECKUE PUCKH IPU
IIPOU3BOJCTBE dJIEKTPOIHEPIUN.

20 KynbeTypa ncnonbs3zoBanus
BJIEKTPOIHEPIUU B TOBCEAHEBHOM
KU3HU
MexaHn4ecKkue BOJIHBI, YCIIOBUS

acnpocrtpanenus. [lepuon.
21 EKOPIZ)CTLppaCHpOCTpaEIGHI/Iﬂ U Bromoreia [IOK
https://m.edsoo.ru/ff0ccas4

JuiHa BoJiHbL. [lonepeunsie u
MPOAOIBHBIE BOJTHBI

2 3Byk. CKOpOCTh 3BYyKa. I pOMKOCTH bubnmnoreka [IOK
3ByKa. Bbicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNIeKTpOMarHuTHbIE BOJIHBI, UX

23 cBoiicTBa U ckopocTs. [1lkana bubmmorera LIOK

https://m.edsoo.ru/ff0ccfe)

3JIEKTPOMAarHUTHHIX BOJIH
[IpyuHUMIIBI paAKOCBA3U U

24 TeneBuieHus. PazButne cpeacTs
cBs3u. Paguonokamus

25 KonTponbhas pabora «Konebanus u bubanoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsiMonuHEHOE paclIpOCTpaHEHUE

26 CBETa B OJIHOPOJHOM CpeJie. bubmuoreka [IOK
TodeuHslil HCTOUHUK CBeTa. JIyd https://m.edsoo.ru/ff0cd350

CBCTa




OTpaxxeHue cBeTa. 3aKOHbI

Bu6munoreka [JOK
27 oTtpaxeHus ceta. [loctpoenne
. https://m.edsoo.ru/ff0cd4e0
1300pa’keHUH B MJIOCKOM 3€pKaje
IIpenomnenue ceera. [lonHoe
73 BHYTPEHHEE OTpaKEHHUE. bubnmnoreka [IOK
[IpenenpHBIN yroa MOIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPa)KEHUS
79 JlaGopartopHas pabota «3mepenue bubmuotexa [IOK
MMOKa3aTeNsl MPeTOMIICHUS CTEKITa https://m.edsoo.ru/ff0cd67a
JIun3zel. [TocTpoeHue n3o0pakeHnit
30 B JnH3e. DOopMyna TOHKON JIMH3BI. bubmmorexa [IOK
https://m.edsoo.ru/ff0cddle
YBenuyeHue JuH3bI
JlaboparopHas pabota
31 «cciemoBaHne CBOVICTB
M300paXeHUH B JIMH3AX»
HMucnepcns cera. Ci10KHBIN COCTaB
0 6enoro cera. L{ger. JlaboparopHas
paborta «HabmoneHne aucrepcun
CBETa»
13 Nnrepdepennus crera. Judpakius bubmuotexa LIOK
ceta. J{udpakunonnas pemerka https://m.edsoo.ru/ff0ced22
34 [lonnepedyHOCTH CBETOBBIX BOJIH. bubanoreka LIOK
[Honspuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTtuyeckue npuOOpsl U yCTpocTBa
35 Y YCTIOBUS MX 0€30TIaCHOTO
MIPUMEHEHHUS
36 I'panuibl IPUMEHUMOCTH bubanoreka LIOK

KIIACCUYECKON MEXaHMKH.

https://m.edsoo.ru/ff0ct862




[TocTynaTel crnenuaibHON TEOPUU

OTHOCHUTEIBHOCTH
OTHOCHUTENIBHOCTh
37 OJIHOBPEMEHHOCTH. 3aMeJIEHUE bubmmorera LIOK
AHOBD ) . https://m.edsoo.ru/ff0cfa42
BPEMEHU U COKpAICHUE JUTUHBI
DHeprus 1 UMIYIbC
13 peNATUBUCTCKON YacThIlbl. CBs3b bubanoreka LIOK
MAacChl C DQHEPTUEN U UMITYIBCOM. https://m.edsoo.ru/ff0cfc68
DHeprus moKos
KonTponsHas padota «OnTHKa.
39 OCHOBBI CHIEIMATIBHON TEOPUH bubmmorexa [IOK
H P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIBHOCTH
40 ®otonbl. opmyna [Inanka. bubanoreka LIOK
DHeprus U UMIyJIbC GoTOHA https//m.edsoo.ru/ff0cfe 16
OTKpBITHE U UCCIIEJOBAHHUE
41 (bof(l))a@q)elcra OHI;ZI[TBIA r bubmmorera LIOK
’ T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTod(pekra. YpaBHEHHE
42 3171Hmreg1)12a Ji?z)oma(b(;ema BubmHoreia [OK
g i https://m.edsoo.ru/ff0d015e
«KpacHas rpanuma» gotodrddexra
Hasnenue ceera. OmnbiTel I1. H.
43 JlebeneBa. Xumnuueckoe eicTBHE buommorera LIOK
sena. A https//m.edsoo.ru/ff0d04a6
CBETa
TexHuyeckue ycTpoucTBa u
44 MPaKTUUYECKOE TPUMEHEHUE:

doTorIeMEHT, POTONATIHK,
COJIHEUHas OaTtapesi, CBETOIUO




Pemenue 3a4a4 I10 TEMC «JIEMEHTHI

bu6mmnoreka [JOK

45 KBAHTOBOM OIITUKHU) https://m.edsoo.ru/ff0d0302
Mogens aroma TomcoHa. ONbITHI

46 Peslelpq)op):[a M0 PACCESIHUIO O bubmmorera LIOK

https://m.edsoo.ru/ff0d091a
yactuil. [[nanetapnas moziens aroma

47 [loctrynatel bopa bubmorexa [IOK

https://m.edsoo.ru/ff0d0afa
Nznyuenue u mornomenue GOTOHOB

43 IIpH [IEPEXOJE aTOMa C OJHOIO bubmuotexa LIOK
YPOBHS YHEPIUU Ha Jpyror. Bubl https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BonHoBeie cBOlicTBa yacTull. BoiHbl

49 ne bpoitns. KopnyckynsipHo- bubmuotexa LIOK
BOJIHOBOM Ayanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3Ty4eHHUE
OTKpBITHE PAIUOAKTUBHOCTH.

50 OmnbiTel Pesepdopaa mo bubmmnoreka [IOK
OIPENICIICHU IO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIOaKTHBHOTO U3TY4YECHHUS
CaoiicTBa anbda-, Oera-, raMMa-

5] u3nydeHus. Bnusaue
PaIMOaKTHBHOCTH Ha KUBBIC
OpTaHU3MBbI
OTKpbITHE TPOTOHA M HEUTPOHA.

5 W3oronsl. Anbga-pacma. bubmuotexa LIOK
DJIEKTPOHHBIN ¥ TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. I'amma-u3inydeHue

53 DHeprus CBsI3U HYKJIOHOB B sijIpe. bubnuoreka [IOK

S nepHble peakuuu. SnepHbii

https://m.edsoo.ru/ff0d1356




peaxrop. [IpoGnemsbl, mepcrneKTUBHI,
9KOJIOTUYECKUE aCIEKThI sIIepHOM
SHEPreTUKU

54

DnemeHTapHble YacTUIIbl. OTKpBITHE
Mo3uTpoHa. MeToapl HaOIIOICHUS U
perucTpanuu dIeMeHTapHbIX
yactull. Kpyrsiii cron
«DyHAaMEHTAIIbHbIE
B3auMoecTBus. EquHCTBO
(M3HYEeCcKO KapTHHBI MUPa

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMHUHU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHE aCTPOHOMUM. Brj
3B&3aHoro Heba. Co3Be3nus, sipKue
3BE3IBI, IIAHETHI, UX BUIUIMOC
nBuxxeHne. CoHeuyHas CucTeMa

56

Connne. ConHeuHas akTHBHOCTb.
Hcrounuk sneprun ConHna u 3837

57

3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI INIABHOMU
nocjea0BaTeNIbHOCTU. BHyTpeHHee
ctpoeHue 38€371. CoBpeMEHHbIE
MPEACTaBIICHUS O TIPOUCXOKICHUU U
sBosiroriuu CosHIa ¥ 3BE3NT

58

Mneunsrii [Iyte — Hamma

T'anmakruka. Ilonoxkenne U IBUKEHHUE
Comngna B ['amakruke. ['amaxkTuku.
UEpHbIe ABIPHI B ApaxX TaIaKTUK




59

Bcenennas. PazOeranue rajgakTuk.
Teopust bonbmoro B3peiBa.
Pennkrosoe nznydyenue.
MerTaragakTuka

60

Hepemennbie mpoOieMbl
ACTPOHOMUH

61

KonTponrsHas pabota «3meMeHTHI
aCTPOHOMMH M acTPOPUZUKI

62

O6o6uatonmii ypok. Ponb ¢guzuku
1 aCTPOHOMHH B SKOHOMHUYECKOM,
TEXHOJOTHYECKON, COIIMATbHON U
ITUYECKOH cdepax AesaTeIbHOCTH
YeJIoBeKa

63

O06obmaronmit ypok. Pons 1 mecto
(U3HKN U aCTPOHOMUHU B
COBPEMEHHOU Hay4YHOU KapTUHE
Mupa

64

O6o0maronmit ypok. Pois
(u3nueckoil Teopuu B
(hopMUpOBaHUH TIPEJICTABICHUH O
($U3MYeCcKO KapTHHE MHpa

65

OO6oO6maronmit ypok. Mecto
(M3IIecKo KapTHHBI MUpa B
00ITIeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEICTABICHUI O IPUPOAE

66

PesepBHBIl ypok. MarHuTHOE noJIe.
DJIEKTpOMarHuTHAs! UHTyKI S




PezepBHbIit ypok. Ontrka. OCHOBBI

67 CHeUaJIbHON TEOPUU 1
OTHOCHUTENBHOCTH
Pezepubiit ypok. KBantoBas ¢usmka.
bu6mmoreka [IOK
68 DJIeMEHTHI ACTPOHOMHH U 1

acTpopU3UKU

https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

68







YYEBHO-METOJUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHAJIBI IJI51 YYEHUKA

METOIUYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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