ne6eﬂeBa Mopnucato Lnposoit MYHWLINATbHOE TMoANVICaHo UMGPOBOi MoANVCHIO:
noANnUCbo: ﬂeﬁegesa KA3EHHOE MYHULIMNANBHOE KA3EHHOE
OBLEOBPA3OBATE/IbHOE  OBIUEOBPASOBATENbHOE
AJ'I b6|/| Ha Anb6uHa MypoHosHa YHIE;lEX(}JEHI/IE YUPEXZEHVE "MAKYILIMHCKAA
. .30+ CPERHSA
M Hata: 2024.10.12 08:30:05 "MAKYLUNHCKAA CPEAHAA  0BLIEOBPA3OBATENBHAA LKONA"
MPOHOBHa +05'00' OBILIEOBPA3OBATENbHAR N2
Jlata: 2024.10.11 15:46:32 +05'00'

MyHununajabHoe Ka3éHHOe 0011e00pa3oBaTe/ibHOE YUpPeKIeH e
«MaKkymIMHCKas cpeHsisi 001eodpa3oBaTebHast IKOJI2» Ne2

[TPUHATA YTBEPXIAIO

IleqarornyeckuMm COBETOM W.o.mupextopa Jlebenera A. M.

IIporokon Ne 1 ot 30.08.2024 . ITpukaz Ne 1570 ot 30.08.2024 r.
PABOYAS ITPOT'PAMMA

y4eOHoro npeamera «®@usnka. bazoBbiii ypoBeHb)
st ooygarommxest 10-11 kmaccoB



r. MakymumHo
HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usnke 6a30BOr0 ypOBHS Ha YPOBHE CPEIHETO OO0IIEero 0Opa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOXKEHUW W TpeOOBAaHWUU K PE3ysbTaTaM OCBOCHHUS OCHOBHOMU
obOpazoBaTenbHON TMporpaMmmbl, mpeacraBieHHblx B GI'OC COO, a Takke ¢ ydéTom
dbenepasibHOM paboyell mporpamMmbl BOCIHUTAHMUS M KOHIENIUMU MPENoJlaBaHusl y4yeOHOro
npeaMera «®Puszuka» B oOpa3oBaTelbHBIX opraHuzamnusax Poccuiickoit ®Deneparnuu,
peanu3yronMX OCHOBHbBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uKe HarpaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mpu oOydyeHurn ux Qusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATENBHOCTHOTrO mojaxoja. [Iporpamma no ¢usnke
cootBeTcTBYeT TpeboBanusaM PI'OC COO k mIaHUPYEMBIM JTUYHOCTHBIM, MPEAMETHBIM U
MeTanpeIMETHBIM pe3yJibTaTaM O0yUeHUs, a TAaKXKe YIUTHIBAET HEOOXOJUMOCTh pealln3aluu
MEXIIPEIMETHBIX CBsI3el (PU3HKHU C €CTECTBEHHO-HAYYHBIMH yUYeOHBIMU NpeamMeTamu. B el
OTPEAEISAIOTCA OCHOBHBIE LIE€TM HU3Y4YeHHS (U3MKH Ha YpPOBHE CpPEIHEro o0OIero
oOpa3oBaHusi, IUIAHUPYEMbIE pE3yJIbTaThl OCBOCHHMS Kypca (U3UKH: JHUIHOCTHBIE,
MeTarpeMETHbIC, TpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3uKe BKIIOYAET:

e IUIAHUPYEMbIE€ PE3yJbTaThl OCBOEHHUSA Kypca (PU3MKM HA 0a30BOM YpPOBHE, B TOM

YuCIie MPEAMETHBIE PE3YNbTaThI M0 ToAaM 00ydeHuUs;

e cojepkaHue yueOHoro npeameta « Ou3nkay 1mo rojgaM o0ydeHusl.

du3rka Kak Hayka o HamOoJjiee OOIIMX 3aKOHaX MHPHUPOAbI, BHICTyNass B KadyecTBE
y4eOHOIro mpeaMera B IIKOJE, BHOCUT CYIIECTBEHHbIM BKJIAJ B CHUCTEMY 3HaHUH 00
okpyxatomeM Mupe. HIKonpHBIN Kypc PU3NKKH — CUCTEMOOOPa3yIOIIUK JJIsI €CTECTBEHHO-
HAyYHBIX YY€OHBIX MPEIMETOB, MOCKOJIBKY (DU3MUECKHE 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB
U SBIICHUW, M3y4YaeMbIX XUMHEH, Ouosoruei, duzmdeckoil reorpadueid U acTPOHOMHUCH.
Hcnonp3oBaHWe W aKTUBHOE MpUMEHEHUE (DU3MUYCCKUX 3HAHUM OIpEACNsIeT XapakTep U
pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPAHCIOPTA, OCBOCHHUS
KOCMOCa, MOJYyYEeHHUS HOBBIX MATEPHAJIOB C 3aJlaHHBIMU CBOMCTBamMu U Apyrux. M3yudenue
(U3MKH BHOCHUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE E€CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOyuaromuxcsi, B (pOpMUPOBaAaHUE YMEHHH MPUMEHATh HAYYHBIH METOJl MO3HAHUS TIPHU
BBITIOJTHEHUHU UMU YU4E€OHBIX UCCIIEIOBAHUMN.

B ocHOBy kypca pu3uku st ypoBHSA CpeAHEro oOlero oOpa3oBaHMs MOJOXKEH Psi
uzeil, KOTOpble MOKHO PACCMaTPUBATh KaK MPUHIIUIIBI €T0 MOCTPOEHUS.

Hoes yerocmnocmu. B COOTBETCTBUM ¢ HEW KypC SIBISCTCS JIOTHYECKU 3aBEPIIEHHBIM,
OH COJEPKUT MaTepHuall U3 BCeX pa3/eioB (PU3MKH, BKIOYAET KAK BOMPOCHI KJIACCUYECKOH,
TaK ¥ COBPEMEHHOU (PUBHKHU.

Hoesn cenepanuzayuu. B COOTBETCTBHHM ¢ HEW MaTepuan Kypca (QU3NKU OO0bEIUHEH
BOKpYT (u3nueckux teopuil. Benymum B Kypce sBiseTcs GOpMUpPOBAaHUE MPEICTABICHHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U MOJIE.

Hoesa  eymanumapuszayuu. E€  peanusauus  NOpEANoOJaraeT  HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3NUECKONW HAyKH, OCMBICICHHE CBSI3U PAa3BUTHUS (UHUKH C
pa3BUTHEM OOIIECTBAa, a TaKkKe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
HKOJOTUYECKUMHU MPOOIEMaMHU.



Hoes npuxnaonot uanpaenennocmu. Kypc GU3MKHA Tpeamnosjaraer 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHHUYECKUX W TEXHOJOTHYECKUX MPUIOKEHHN H3YUYEHHBIX TEOpUU U
3aKOHOB.

Hoesn osxonocuzayuu peanusyeTcsi MOCPEACTBOM BBEACHUS DJIEMEHTOB COJEpKaHUS,
MOCBSIIIEHHBIX SKOJOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM
TEXHUKM W  TEXHOJIOTMM, a Takke OOCYyXIeHHs MOpoOJeM  paluoOHAIbHOIO
MPUPOONOIB30BAHMS U IKOJIOTUYECKON O€30MaCHOCTH.

Crepx’HEBBIMU 3JIEMEHTaMU Kypca (PU3UMKH Ha YpOBHE Cpe/lHero odiiero o0pa3oBaHus
ABJISIIOTCSL (pU3MUeckue Teopuu ((popMHUpPOBAHUE NPEACTABICHUN O CTPYKTYpE MOCTPOEHUS
¢buszndeckol Teopuu, poiau (PyHIAMEHTAJbHBIX 3aKOHOB W MPUHIIMIIOB B COBPEMEHHBIX
MPEeICTaBICHUSIX O MPUPOJE, PAHUIIAX TPUMEHUMOCTH TEOPHL, ISl OMUCAHUSI €CTECTBEHHO-
HAYYHBIX SIBJICHUI U IPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0 B Kypce (PU3MKHU peain3yeTcsl MPEexae BCEro 3a
Cu€T OpraHu3aluyd HSKCIEPUMEHTAIbHON JeATeNbHOCTH oOyvaromuxcs. Jlng 6a3oBoro
YpOBHSI Kypca (DU3UKH — 3TO HCIOJb30BAaHUE CHUCTEMbI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIaDOpaTOPHBIX pabOT, KOTOpbIE B Iporpamme no (u3nke 0ObeTUHEHBI B
OOIIMI CHUCOK YYEHHYECKHX MPAaKTUYECKUX paldoT. BeineneHue B yKa3aHHOM IepedHe
7a00paTOpHBIX paboOT, MPOBOJMMBIX I KOHTPOJS W OIEHKHU, OCYIIECTBISETCA
ydacTHUKaMHu 00pa30BaTENILHOTO TIpoIlecca MCXOIsS M3 OCOOCHHOCTEH TMJIaHWpPOBAHUS U
ocHameHus: kabunera Qu3uku. [lpu 3TOM oOOecmeunBaeTcs OBIAJeHHE OOYYAIOIIUMUCS
YMEHHSIMHU TPOBOJUTH KOCBEHHBIE M3MEPEHHUS, WCCICIOBAHUS 3aBHCHUMOCTEH (PU3NYECKUX
BEJIMYMH U TIOCTAHOBKY OTBITOB MO MTPOBEPKE MPEIOKEHHBIX THIIOTE3.

bonbioe BHUMaHME yAeNAeTCs PEHICHUI0 PAacu€THBIX M KadyeCTBEHHBbIX 3anad. [Ipu
ATOM IS Pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a7aud C SIBHO 3a/IaHHOM (PHU3UUecKon
MOJIETIbIO, MTO3BOJISIIOIINE MPUMEHSTh U3YUCHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
paszzena Kypca, Tak ¥ MHTETPUPYs 3HAHUS U3 Pa3HbIX pa3fenoB. JlJis KaueCTBEHHBIX 3aj]au
IPUOPUTETOM SIBIIAIOTCS 3aJaHUsl Ha OOBSCHEHHE MPOTEKaHUS (PUBMYECKUX SBICHUH U
MIPOIIECCOB B OKPYXKAIOIIEH KU3HH, TPEOYIOIIHe BbIOOpa hU3HMUECKOM MOJEH IJIsi CUTyalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUuM ¢ TpeboBaHusiMu DPI'OC COO k MarepuasbHO-TEXHUYECKOMY
oOecreueHno y4eOHoro rmnpoiiecca 0a30Bblii ypOBEHb Kypca (M3UKH HA YPOBHE CPEIHETO
o01iero 006pa3zoBaHusl JOJDKEH U3yd4aThCs B YCIOBHUAX MPEIMETHOTO KabuMHeTa (PU3NKU WA B
YCIOBUSIX HWHTEIPUPOBAHHOTO KaOMHETa TMPEIMETOB €CTECTBEHHO-HAy4YHOro IuKia. B
kaOuHeTe QU3MKK JOJKHO OBITh HE0OX0oAMMOE JlabopaTopHOE O000pYyIOBaHUE IS
BBITIOJTHEHMSI YKa3aHHBIX B MpOrpaMMe MO (PHU3MKE YYCHHUECKHX MPAKTUYECKUX padoT U
JEMOHCTPALIMOHHOE 000pYyI0BAHHKE.

JleMOHCTpallMOHHOE 00O0pynoBaHUE (POPMHUPYETCS B COOTBETCTBHUH C MPUHIIUIIOM
MUHUMAJIbHON JOCTATOYHOCTU U 00ECIEYMBAET MOCTAHOBKY MEPEUYHCICHHBIX B MPOrPaMMe
1o (U3MKE KIIIOUEBBIX JEMOHCTPALMA ISl UCCIEA0BAaHUS N3YYaeMbIX SIBJICHUN U MPOIECCOB,
SMIOUPUYECKUX U PyHIAMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIaGopatopHoe 000pynOBaHUE VISl yUEHUYECKUX MPAKTUYECKUX padoT hopMupyercs B
BUJIC TEMATUYECKUX KOMIUJIEKTOB M 00ECIIEYMBACTCS B pacu€Te OJTHOTO KOMILIEKTa Ha JIBYX
oOyuaronuxcs. TemaTuueckue KOMIUIEKTHI J1a0OpaTOpHOro 00O0pYIOBaHUS JOHKHBI OBITh
MOCTPOEHBI HAa KOMIUIEKCHOM MCIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TaAKKE
KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(POBBIX J1a00paTOPHil.

OCHOBHBIMHU 1IEJISIMU U3y4Y€HHS (GUBUKHU B 00111EM 00pa30BaHUM SIBISIIOTCS:



dbopMHupoOBaHNE HWHTEpECa W CTPEMJICHUS OOYydYaIOIMMXCS K HAYYHOMY H3YUYCHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TPEJACTABICHUA O HAYYHOM METOJe TMO3HaHWS # (PopMUpPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

dbopMHUpOBaHHE HAY4YHOIO MHPOBO33PEHUSI KaK pe3ysibTara W3Y4YEHUs OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DM3HUKU;

dbopMHUpoBaHUE YMEHUN OOBICHATH SBJICHUS C HCIOJb30BAaHUEM (U3HUECKUX
3HAHUU U HAYYHBIX I0KA3aTEIIbCTB;

dbopMHUpOBaHUE TMPENCTABICHUA O ponu (GU3UKKA 7 Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHA.

JlocTokeHre 3TuX Iielieil o0ecrieynBaeTcs pelieHneM CIIeIYIONMX 3a/1a4d B MPOIecce
M3y4deHUs Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIeTro 00pa3oBaHUs:

NpUOOpETEeHUE CHUCTEMBl 3HAHUKW 00 o00mux (U3NUecKkux 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSX, BKIIOYasi MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, JIEKTPOIMHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI acTPO(HU3UKH;

dbopMUpOBaHHE YMEHHUW NPUMEHATh TEOPETHUYECKUE 3HAHUS ISl OOBSICHEHHUS
bu3nuecKkux SIBICHUNW B TPUPOJE M ISl MPUHATUS NPAKTUYECKUX PEHICHUN B
[IOBCEIHEBHOM JKU3HU;

OCBOEHHME CIOCOOOB pElIEHMs Ppa3IMYHbIX 337ad C SBHO 3aJaHHOW (u3nuecKon
MOJIENbI0, 3aJad, IOJPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHUE (PU3NYECKOU
MOJIENH, aJIEKBATHOM YCIIOBUSAM 3a/1a4H;

INOHUMaHue (PU3NYECKUX OCHOB U IMPUHLIMIIOB JEHUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJOTMYECKHUX IPOLECCOB, UX BIUSHUS HA OKPYKAIOLLYIO CPENY;

OBJIAJICHUE METOJAaMU  CaMOCTOSITENIbHOTO  IJIAHUPOBAaHUSL U MPOBEACHUS
bu3nueckux  OSKCIEPUMEHTOB, aHaduW3a M  HUHTEpIpeTauud  HHPOpMaIuH,
OTIpe/IeNICHUs IOCTOBEPHOCTHU MOJyUYEHHOTO Pe3yJIbTaTa;

CO3JaHHE YCIOBMM JUIsI pPa3BUTUA YMEHMH IPOEKTHO-HUCCIIEIOBATEIBCKOM,
TBOPYECKOU IESATENBHOCTH.

Ha m3yuenue ¢usuku (6a30BbI YPOBEHB) HA YPOBHE CPEIHEr0 OOIIET0 00pa3oBaHMS
otBoauTcs 136 yacos: B 10 kiacce — 68 "acoB (2 yaca B Heneno), B 11 kiacce — 68 gacos (2
gyaca B HEJICIIIO).

[Ipennaraemplii B mporpamme no ¢u3MKe NEpedyeHb JIA0OPATOPHBIX M MPAKTUYECKUX
paboT sBISETCS PEKOMEHJOBAHHBIM, YUYUTENb JE€laeT BbIOOp MpOBENEHHUS J1a00paTOpPHBIX
paboT M OMBITOB ¢ YYETOM UHAUBUIYATbHBIX OCOOCHHOCTEH 00yJaroIuXxCsl.

COILEPKXAHUE OBYUYEHUASA

10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o npupone. Hayunele MeToasl no3Hanus Ookpy:katomero mupa. Ponp
HKCIIEPUMEHTA U TEOPHUH B MPOLIECCE O3HAHUSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (u3Mueckux SBICHMA U mpoueccoB. HayuHble TUMOTE3HI.
duznyeckue 3aKOHbI U Teopuu. ['paHuIpl npuMeHUMOCTH (HU3NUECKUX 3aKOHOB. [IpunHimmn
COOTBETCTBHS.

Ponp u mecto Qu3uku B (HOpMHpPOBAaHHHM COBPEMEHHOW HAYYHOW KapTUHBI MHUpa, B
IIPAKTUYECKON JEATEIBbHOCTH JIIOJIEH.



Jlemoncmpayuu
AHarnorosbie U ITUGPOBBIC U3MEPUTEITBHBIE TPUOOPHI, KOMIBIOTEPHBIE TATUYNKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBMKEHUE. OTHOCUTEIBHOCTh MEXAaHWYECKOro naBmxkeHus. Cucrema
oTcué€ra. TpaekTopusi.

[lepemernienue, cKOpoCcTh (CpelHsAs CKOPOCTh, MTHOBEHHAsl CKOPOCTh) M YCKOpPEHUE
MaTepUaIbHOM TOYKH, UX IPOEKIHUHA HA OCH CUCTEMBI KOOpauHAT. CII0KEHHE MepEMEIICHUI
U CJIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPsIMOJIMHEHHOE NBUKeHue. ['paduku 3aBucuMocTu
KOOPAUHAT, CKOPOCTH, YCKOPEHHUS, IyTH U EPEMELIEHNS MAaTEPUATBHON TOUKH OT BPEMEHMU.

CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO TTaIeHUS.

KpuBonunenHnoe nsukeHue. [[BrokeHHME MaTEpUaIbHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOM I10 MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JUHEHHAs CKOpocCTh. Ilepnon m
yacTtoTa oOpauienus. LlenTpocTpemMureabHOe yCKOPEHHE.

TexHuyeckue yCTPOWCTBA M IPAKTHYECKOE NPUMEHEHHE: CIHUIOMETP, JBHUXKECHUE
CHapsJ10B, LICIIHBIC U PEMEHHBIC ITEPEIaYn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTFOCTPALUS KHUHEMATUUECKUX XAPAKTEPUCTUK JIBUKEHHUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€E U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Hab6nronenue aBmxeHus Tena, OpoIeHHOTO MOl YTIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHHUS.

HanpasneHnue cKopocTu Ipu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

N3ydenne HepaBHOMEPHOIO IBUKEHUS C LIEJIBIO ONPENEIIEHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOIEHWS ~ MEXKAYy  MYTSAMH, [OPOWIECHHBIMH  TEJIOM 34
IIOCJIEAOBATEIbHBIE PABHBIE IIPOMEXYTKM BPEMEHH IPU PABHOYCKOPEHHOM JBMKEHHM C
Ha4yaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune nBMKEHUS IAPUKA B BA3KOM KUAKOCTH.

N3yuenue ABMxKEHUS Tea, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipunuun otHocutenbHOCTH [amuies. IlepBeii 3akoH Herorona. MHepuumanbHbIE
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunumn cynepno3unuu cuid. Brtopoil 3akoH HbproTona st
MaTepUAILHOW TOUKH. Tpernit 3akoH HeroTOHA 1151 MaTeprUaibHbIX TOUEK.

3akoH BceMUpHOTO TsAroteHusa. Cuna tsoxectu. [lepBas kocMHuuecKkas CKOpPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoyibxeHus, kaueHus). Cuna tpeHus. Cyxoe TpeHue.
Cuna TpeHHS CKOJNbXEHHS H cuiaa TpeHus mnokosa. Koapounuent tpenus. Cuia
COITPOTHUBJICHUS NPU JABUKECHUHU TEJIA B AKUJIKOCTHU WJIA rase.

[loctynaTenbHoe 1 BpalaTeabHOE JBUKEHHE a0COTIOTHO TBEPAOTO TENA.

MOMEHT Cuibl OTHOCUTENBRHO OCH BpaumieHus. [lnedo cuibl. YcnoBus paBHOBECHS
TBEPJIOTO TEJIA.



TexHudeckne yYCTpPOWCTBA WU MPAKTUYECKOE IMPUMEHCHUE: MOIAIIUITHUKH, JIBUKCHHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenne nHepuUH.

CpaBHeHHE MacC B3aUMOAECHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CroxeHue CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmaliuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAICHUM.

CpaBHeHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi

Nzyuenne nBmxeHust Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccenenoBanne 3aBUCUMMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIINUX B IIPYKUHE U PE3UHOBOM
oOpasiie, oT ux AehopMaIvm.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3akonst coxpanenus 6 MexanHuke

Nmnynbec MaTepraibHOM TOUKH (TeNa), CHCTEMbl MaTEpUAIbHBIX TOYEK. IMITyIbC CHIIBI
Y U3MEHEHHE UMITYJIbCa TeJIa. 3aKOH COXPaHEHUs UMITyJibca. PEAKTUBHOE BH)KEHUE.

PabGora cribl. MOIIHOCTE CHJIBL.

Kunerunueckast sHeprusi MaTepralibHOM TOUKH. TeopeMa 00 M3MEHEHUH KUHETUYECKON
DHEPIUMu.

[lorenuuanbHass »Heprus. lloTeHIManbHas SHEPrus yOpyro AePOpMUPOBAHHON
npykunbl. [loTeHnmansHas sHeprust Tena BOIN31 MOBEPXHOCTH 3EMIIH.

[ToTennuanpbHbIE W HEMOTCHIHAIBbHBIE CUITBI. CBS3b Pa0OTHI HEMOTCHITUATBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOM 3HEPrMM CHCTEMBI TE€J. 3aKOH COXPAHEHHS MEXaHWYECKOH
DHEPI'UHu.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuYeCKHe yCTPOUCTBA U MIPAKTUUECKOE IIPUMEHEHHE: BOJOMET, KONIEP, MPYKUHHBIN
NUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

[lepexoa NOTeHIMATILHON YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3yuyeHue aOCOMIOTHO HEyNPYroro yzapa ¢ IMOMOUIbIO JBYX OJWHAKOBBIX HUTSHBIX
MAasITHHKOB.

HccnenoBanue cBsA3M pabOThl CHUJIBI C U3MEHEHHEM MEXaHWYECKOW SHEPIrUH Teja Ha
IIPUMEPE PACTKEHUS PE3UHOBOTO KTy Ta.

Paszpnen 3. MoaekyasipHas pu3nka 1 TepMOJIMHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE MOJIOKEHHUSI MOJEKYISIPHO-KMHETHUECKOW TEOPHUM M HX  OIBITHOE
oOocHoBaHue. bpoyHoBckoe — aBwxkeHue. Juddysus. Xapakrep  ABUKEHUS U
B3aMMOJICHCTBHS YaCTULl BeleCTBAa. Mo CTpOCHUS ra30B, KUIAKOCTEN U TBEPABIX TN U



OOBSCHEHHE CBOWCTB BEILECTBA HAa OCHOBE 3TUX Mojeineil. Macca u pasMepbl MOJIEKYJL.
KonuuectBo Beniectsa. [Tocrosnnas ABoraapo.

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

Mopneinb uaeanbHoOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKON TEOPUU
UCAIBHOr0 ra3a. AOCOIIOTHas TeMIeparypa Kak Mepa CpeJHEN KHHETUYECKOW >HEepruu
TEIJIOBOrO JBKKeHHsA dactul rasa. Illkanma temmnepatyp KenbBuHa. I'a30BbIE 3aKOHBI.
VYpasuenne Menaeneepa—Kitanelipona. 3akon JlanbToHa. M30mponieccsl B ACaIbHOM Ta3e ¢
NOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduueckoe ImpencTaBiIeHHE H3OMNPOIECCOB:
U30TEPMa, U30X0Pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHUE BeEIIeCTBa, (oTorpaduu MoJeKyl
OPTaHUYECKUX COCAUHECHUU.

OmnbiTel 10 AU PY3UH KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO TBUKECHHUSL.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAKOIINE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOEHCTBUS.

Mopens, nuIroCTpUpyoias IpUpoAy AABICHUS I'a3a HAa CTCHKU COCY/a.

OnBbITHI, WIUTIOCTPUPYIOIIME YPABHEHNUE COCTOSIHUS UIEAIBHOIO T'a3a, U30IIPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

Omnpenenenne macchbl BO3JyXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEPEHUN 00bEMa
KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccenenoBanue 3aBUCHMOCTH MEXIY ITapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonnnamMuueckasl cucteMa. BHYTpeHHsIs SJHEprUs TEPMOAMHAMAYECKON CUCTEMBI U
cnocobbl €€ wu3MeHeHus. KommdecTBo TemnoTel U pabota. BHyTpeHHss sHeprus
OJIHOATOMHOTO HWJEAIBHOro Tra3a. Buapl Temonepenayu: TEILUIONPOBOAHOCTb, KOHBEKLUS,
U3JIydeHHe. Y IeabHas TEIUIOEMKOCTh BellecTBa. KomyecTBo TEmIOThI P TEIUIONEpEaaye.

[loustue 00 ammuabatHOoM mporecce. IlepBoiit 3akoH TepmoguHamuku. [Ipumenenue
IEPBOr0 3aKOHAa TEPMOJAMHAMUKM K H3ompoueccaM. ['paduueckas mHTepnpeTanusi padoThl
rasa.

Bropoii 3akoH TepMmorHaMuku. HeoOpaTUMOCTh NpOIIECCOB B IPUPOJIE.

TennoBele Mammubl. IIpuHUMIBL JedcTBUS TemaoBbIX MamuH. IIpeoOpasoBanus
SHEPruM B TEIUIOBBIX MaminHax. KoagduuueHT none3Horo neicTBUS TEIUIOBOM MAILUHBI.
Huxkn KapHo u ero ko3d@UIMEHT TNOJIE3HOTO JEUCTBUA. IKOJOTHMYECKHUE IPOOJIEMbI
TEIJIO3HEPIETUKH.

TexHHuecKre YCTpOMCTBA M MPAKTUYECKOE NPHUMEHEHHUE: IBUTrATENb BHYTPEHHETO
CropaHus, ObITOBOW XOJIOJMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

H3meHeHre BHYTpEHHEH SHEpruu Teja MpPU COBEPIICHHH PadOTHI: BBUIET MPOOKH U3
OyTBUIKU IO/ JEHCTBUEM CXKATOTO BO3AyXa, HarpeBaHue 3(pupa B JIATYHHOU TPyOKe MyTEM
TpeHust (BUACOAEMOHCTPALIMS).

M3MeHeHre BHYTpEHHEN 3HEpruu (TeMIepaTypsl) Teja Ipy TeIonepeaaye.

OmnsIT 0 aguabaTHOMY PAaCIIMPEHUIO BO3/lyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenn mnapoBoil TypOMHBI, ABUIaTeilsl BHYTPEHHErO CrOpaHUsl, PEAKTUBHOIO
JBUTATEIIA.



Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi

N3mepenne yaenpbHOoN TEIIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusa eewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHmeHcamwms. Vcmapenne wu kumeHue. AOCONIOTHAsST U
OTHOCUTEJIbHAS  BJIQXKHOCTh  BO3ayxa. HacellleHHbIi  map.  YaenpHas — TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT AaBJICHHUS.

Teépnoe Tteno. Kpucrainuyeckue u amopdHble Tena. AHH30TPONUS CBOWCTB
kpuctamioB. JKuakue  kpuctamibl. CoBpemMeHHble  Marepuanbl. [lnaBieHue u
KpUcTayuM3anus. Y esbHas TemioTa miasienus. Cyoaumanus.

VYpaBHeHue TerIoBoro OanaHca.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KQJIOPUMETP, TEXHOJOTUU TIOJIyYEHUS COBPEMEHHBIX MAaTE€pUalioB, B TOM YHUCIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CrocoObl U3MepeHUs BIAXKHOCTH.

HaGnronenue HarpeBanust v MJIaBJIE€HUsI KPUCTAJUIMUECKOTO BEIlEeCTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3mepeHrie OTHOCUTENbHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DiaeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OnekTpu3anus Ten. DJEeKTpUuecKuil 3apsia. JBa BuIa 3IIEKTpUUECKUX 3apsijioB.
[IpoBOIHUKM, IUANEKTPUKUA M MOJYINPOBOJHHUKH. 3AKOH COXPAHEHHUS SJIEKTPUUYECKOIO
3apsa.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. TodeuHbIl 3IEKTpUYECKHNA 3apsnl.
Onextpuyeckoe mnone. Hanpspk€HHOCTh 3nexkTpuyeckoro mnois. [IpuHuun cynepno3unuu
ANEKTPUYECKUX MoJeH. JIMHNN HapsHKEHHOCTH 3JIEKTPUUECKOTO TOJIA.

Pabora cun anekrpocratuyeckoro mnons. Ilorennman. Pa3HOCTh MOTEHIMANOB.
[IpoBOMHUKM W  JUANIEKTPUKKA B  DJIEKTpOCTaTHUYeCKOM mosie.  JIudnekTpuueckas
IPOHUIIAEMOCTb.

OnextpoémkocTh. KoHnieHcaTop. DAEKTPOEMKOCTh MIOCKOTO KOHJIEHCATOpa. DHEPTHUs
3apsSXKEHHOTO KOHJIEHCATOPA.

TexHuueckue ycTpoHCTBAa M MPAKTUYECKOE MPUMEHEHHUE: JIEKTPOCKOI, AIEKTPOMETP,

ANEKTPOCTATHYECKAs 3alluTa, 3a3€MJICHHE AIEKTPONPUOOPOB, KOHJIEHCATOp,
KOIIUPOBAJIBHBIN armapar, CTPYHHBIN IIPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MPUHLIMI IEUCTBUS JIEKTPOMETPA.
B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEII.
DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJI.
IIpoBOJHUKH B AIEKTPOCTATUYECKOM IOJIE.
DnekTpocTaThyecKas 3aluTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.



3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAAM ILJIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomoi

N3mepeHne 35meKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIJIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa. VICTOUHMKH
toka. Cuna Toka. [IoCTOsSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 1711 y4acTka LEnu.

DIIEKTPUUECKOE CONPOTHUBJIEHUE. VY nenbHOE CONPOTHUBIICHUE BEILIECTBA.
ITocnenoBarenbHOE, TAPALIEIBHOE, CMEIIAHHOE COCTMHEHNE ITPOBOHUKOB.

Paborta snextpuyeckoro Toka. 3akoH Jlxoymns—JIenna. MOIIHOCTh 3IEKTPUUYECKOTO
TOKa.

DNEeKTPOJIBUXKYIIAsi CUjla U BHYTPEHHEE COMPOTHUBJICHUE MCTOYHUKA TOKa. 3akoH Oma
JU1s1 IOJIHOW (3aMKHYTOM ) 3eKTpruueckor nenu. KopoTkoe 3amMbIKkaHue.

OJNEKTPOHHAs MNPOBOJUMOCTh TBEPABIX METAUIOB. 3aBHUCUMOCTH COMNPOTHUBIICHUS
METAJLJIOB OT TemIiepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHas: W MPUMECHAs MPOBOJUMOCTH TMOJYNPOBOIHUKOB.
CaoiictBa p—n-niepexoja. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpPax M PACIUIABAX DJIEKTPOJUTOB. DIEKTPOJUTHYECKAS
OUCCOLUALNS. DIEKTPOIIU3.

OnekTpudeckuii TOK B razax. CaMOCTOSTENbHBIA M HECAMOCTOATENbHBIM pa3psii.
Monnus. I1na3sma.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETP, BOJBTMETP,
peocTar, WCTOYHUKH TOKA, JJICKTPOHArPEBATEIbHBIC MPUOOPHI, 3IIEKTPOOCBETUTEIHHBIC
MpUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIH MO, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOTYTPOBOHUKOBBII U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTh CONPOTUBIICHUS UUWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
NONEPEYHOr0 CEYEHUS U MaTEpHUaa.

CmenanHOE COeAMHEHNE TPOBOJHUKOB.

[IpssMoe n3MepeHune ANEKTPOABMKYIIEN cruiibl. KOpOTKOE 3aMbIKaHUE TraIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTUBIICHUS METAJJIOB OT TEMIIEPATYPBL.

IIpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoi pa3psaa 1 IpOBOAMMOCTB BO31yXa.

OnHOCTOPOHHSISI NPOBOAUMOCTD THOAA.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

N3yuyeHne cMEemaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHue SAEKTPOABMKYIIEH CUJIbI HMCTOYHMKA TOKAa W €ro BHYTPEHHErO
CONIPOTHUBJICHUSI.

Hab6nronenue snektponusa.

MexnpeaMeTHbIe CBA3H



Nzyuenne kypca ¢usuku 0a3oBoro ypoBHs B 10 Kilacce OCYIIECTBISIETCS C y4€TOM
COJIEPKATENbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMH MaTeMaTHKH, OMOJOTHUH, XHUMHH,
reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAy4YHOrO MO3HAHUS:
ABJICHHE, Hay4YHbIA (DakT, rumoresa, Gunyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOJIIOJIEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MO/JIEIh, U3MEPEHUE.

Mamemamuka: pelIieHUE CHUCTEMbl YypaBHEHUH, JMHEWHas ¢yHKUsA, napabdora,
runepOoia, ux rpauku U CBOMCTBA, TPUTOHOMETpUYECKHE (YHKUIUU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M MX MPOEKIUU
Ha OCH KOOPAMHAT, CI0)KEHHE BEKTOPOB.

buonocus: mexanuueckoe [BWKEHHE B IKUBOM mpupozae, Auddys3us, ocMmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BHIbI TEIUIONEpENauyH, TEIUIOBOE pPaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOW NIPUPOJE.

Xumus: JUCKPETHOE CTPOECHHME BEILECTBA, CTPOEHHE AaTOMOB U MOJIEKYJ, MOJb
BEILIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUIAKOCTEH M TIa3oB,
ANEKTPUYECKUE CBOMCTBA METAJIOB, JJIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeusi: mpeoOpa3oBaHUE JBUKEHUW C HCIOJIb30BAHUEM MEXAaHU3MOB, YU€T
TPEHUsSI B TEXHUKE, MOAIIUITHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE
(paketa, BOAOMET M JApyrue), JBHUrareilb BHYTPEHHEro CropaHus, mapoBas TypOuHa,
OBITOBOI XOJIOAWJIBHUK, KOHJIULIMOHEP, TEXHOJOTUU TIOJyUYEeHHsI COBPEMEHHBIX MaTEpHUAJIOB,
B TOM WYKCJI€ HAHOMATEPUAJIOB, M HAHOTEXHOJOTHHU, DOJIEKTPOCTaTHUECKas 3allluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTEP, 3JIEKTPOHArpeBaTENIbHbIC
MPUOOPHI, ITEKTPOOCBETUTEILHBIE PUOOPHI, TaTbBAHHKA.

11 KITACC

Paznen 4. diekTpoanuHammnka

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHbIe MarHuThl. B3anMoaencTBrEe MOCTOSAHHBIX MArHUTOB. MarHuTHOE MOJIE.
Bekrop marmuTHOM wMHAyKIuW. [IpyHOuMn cynepno3suuuu MarHATHBIX MOJIeH. JInHUM
MAarHUTHOW MHAYKIHWHU. KapTuHa TMHUNA MAarHUTHOW MHAYKIHUU OIS IIOCTOSHHBIX MarHUTOB.

MaruutHoe 1noJje OpoBOJIHUKA ¢ TOKOM. KapTuHa JTMHUI MHAYKIIMA MarHUTHOTO MOJIS
JUTMHHOTO MPSMOTO MTPOBOJAHUKA U 3aMKHYTOI'O KOJBLEBOTO TPOBOJIHUKA, KATYIIIKHA C TOKOM.
OmneiT Opcrena. BzanmoneiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MoAyJib W HampaBiieHUE. JIBM)KEHME 3apsyKEHHOMW YacTULIBI B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiel JlopeHiia.

SIBneHHE DIEKTPOMAarHUTHOW MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOW WHIYKIIHH.
DIEKTPOJIBUKYIIAs CHJIa MHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU UHAYKIIuU Dapajesi.

BuxpeBoe aniekTpuyeckoe moje. DIEKTPOJBHXKYILAs cuila UHIAYKIHUH B MPOBOJHUKE,
JBIKYIIEMCSI IOCTYIATENIbHO B OJTHOPOTHOM MarHMTHOM TIOJIE.

IIpaBuino Jlenna.

NHayKTUBHOCTD. SIBIEHNE CAMOUHAYKIIUU. DIEKTPOABUKYIIAS CUIa CAMOMHTYKIINH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.



TexHudeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHECHUE: NOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTHL], WHIYKIUOHHAS
I1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHune 3JIeKTPOMAarHUTHOM UHIYKIIHH.

IIpaBuio Jlenna.

3aBUCUMOCTh  DJICKTPOJBIXKYIEH CHJIbl HUHAYKIHM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.

SBneHne caMOMHIYKIWH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

Hccnenoanue neiCTBUASI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKLIHH.

Pa3nea 5. Kojie0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONEDAHUA

Konebarenbnast cucrema. CBOOOJHBIE MexXaHWYEeCKHE KosieOaHus. ['apMoHMYecKue
konebanus. Ilepumon, dacrora, ammutyna u (asa konebanuit. [IpyXMHHBIH MasTHUK.
MaremaTudyecknii MasTHHK. YpaBHEHHE TapMOHMYECKUX KoJjiebaHnuii. [IpeBparieHue
SHEPTUU MPU TAPMOHUIECKUX KOJICOAHUSIX.

KonebGarenbupiii koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJEOAHUS B HJICATTLHOM
KOJIeOaTeIbHOM KOHType. AHJIOTHS MEXIYy MEXaHWYEeCKUMH | D3JICKTPOMATrHUTHBIMU
koneOanusiMmu. @Dopmyna TomcoHa. 3akoH COXpaHEHHs SHEPrUM B HJICATHHOM
KoJIebaTeIbHOM KOHTYpE.

[IpencraBienre o0 3aryxarolmuxX KoyieOaHUSAX. BbIHYXJIEHHbIE MEXaHUYECKHUE
kosneOanus. Pezonanc. BeIHYXIeHHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHuUsl.

[Tepemennsiit TOk. CUHYCOUIAIbHBINA MEPEMEHHBI TOK. MOIIHOCTH MEPEMEHHOTO
TOKa. AMIUIUTYIHOE U IEVCTBYIOIIEE 3HAYEHNE CUIIbI TOKA Y HAIIPSKEHUS.

Tpancpopmarop. [TpousBoacTBo, nepenaya u noTpedIeHUE dIEKTPUUECKON DHEPTUU.
DKOJIOTUYECKUE PUCKU TPU IPOU3BOJACTBE IIEKTpOsHepruu. KyibTypa HCnoib30BaHUS
AIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HMU.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUUYECKHM 3BOHOK,
rE€HepaTop NMEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanne  mapamMeTpoB  KOJeOATENTbHONW  CHUCTEMbl  (MPYXUHHBIA  WJTH
MaTeMaTUYECKUI MAsSTHHK).

Ha6nronenue 3atyxarommx KoaeOaHmii.

HccnenoBanne cBOWCTB BBIHYXACHHBIX KOJIeOaHUH.

Ha6nronenue pesonanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.



OcuwiorpaMmbl  (3aBUCMMOCTA  CHJIBI TOKa M HANPSOKEHHST OT BpPEMEHHU) ISt
AIIEKTPOMATrHUTHBIX KOJIEOaHHIA.

Pe3oHaHC npu nocien0BaTeIbHOM COETMHEHUH PE3UCTOPA, KaTyIIKH UHIYKTUBHOCTH U
KOHJIEHCATOPA.

Mopens IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HccnepoBanue 3aBUCUMOCTH MEPHOJIa MallbIX KojeOaHW Tpy3a Ha HUTH OT JJIUHBI
HUTHU U MACCBI IPy3a.

HccnenoBanne mNEepeMEHHOr0 TOKAa B LENM M3 TOCIEIOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMACHUNHbBIE 60JIHbL

MexaHnuueckue  BOJIHBI,  ycioBHs  pacnpoctpaHeHus.  Ilepuoa.  CkopocTh
pacnpocTpaHeHHs U JuIMHA BoJIHBL. [lomepeunsie u mpoaoiasHble BOHBL. HTEpdepenius u
IUPPAKIIST MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. Bricota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3anmMHas
opueHTtauus BektopoB E, B, V B anektpomarauTHoi BosiHE. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpakeHHWe, MpeJoMiieHue, nossipuzanusi, Audpaxkuus, uarepdepeHus. CKopocTh
ANEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [[puMEeHEHNE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IprHIMIBI paguOCBsI3U U TeNeBUACHUA. Panqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIbI.

TexHHuecKue yCTpOICTBA U MPAKTUYECKOE MNPUMEHEHHUE: MY3bIKAJIbHBIE HHCTPYMEHTHI,
YJIbTPa3BYyKOBasl JUArHOCTUKA B TEXHUKE U MEIULMHE, palap, paguoNpUEMHHUK, TEJIEBU30D,
aHnTeHHa, tenedon, CBU-neyn.

Jlemoncmpayuu

ObpasoBanue 1 pacpOCTPAHEHUE TONEPEUHBIX U MPOAOIBHBIX BOJIH.

Koneouromieecs Teo Kak HCTOYHUK 3BYKa.

HaGnronenue orpaxeHus: U IpeOMICHUS] MEXAaHUYECKUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW W YacTOTON
KOJeOaHU.

HccnenoBanne CBOMCTB AIEKTPOMArHUTHBIX BOJIH: OTpPaXXEHUE, MPEIOMIICHHUE,
noJispu3anus, 1uppakuus, THTEpPEpeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeHOE pacnpOCTpaHEHHE CBETA B OJHOPOJHOMU
cpene. JIyu cBera. ToueuHblii MICTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbBI OTpakeHHsl cBeTa. [locTpoeHne n300pakeHUil B MIIOCKOM
3epKaje.

[Ipenomnenne cBeTa. 3aKOHBI TPEIOMJICHUS CBeTa. AOCOJIOTHBIA TIOKA3aTelhb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHplil yroia NoJHOr0 BHYTPEHHETO
OTPAKEHHUS.

HNucniepcust cBera. ClioXKHBIN cocTaB 0eoro ceeta. LIger.



CobOuparone u pacceuBarolye aUH3bl. ToHkass juH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass cuia TOHKOM JuH3bl. [locTpoeHne wu300paxkeHWii B COOMpPAOIIUX U
pacceuBaromux JIMH3ax. GopMmysia TOHKOM JUH3BIL. Y BEIUYEHUE, TABAEMOE JIMH30M.

[Ipenensl MPUMEHNMOCTHA T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHble HMCTOYHUKU. Y CIOBUS
HAOJIOICHUST MaKCMMYMOB U MHMHHUMYMOB B HMHTEp(EpPEHLUMOHHON KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakus cBeta. JudpaxkiumonHas pemeéTka. YciaoBue HAOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IpHU NaJ€HU MOHOXPOMAaTUYECKOTO CBETA Ha JUPPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBeTa.

Texauueckue ycTpoiiCTBa M MPAKTHUECKOE MPUMEHEHHE: OYKH, JIymna, (oToarmapar,
MPOCKITMOHHBINA armapar, MUKPOCKOI, TEJIECKON, BOJIOKOHHAS OITHKA, JAU(PPAKITMOHHASL
PELIETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpssmMonuHetHOEe pacHpoCTpaHEHUE, OTPAKEHUE U MpeliomieHue cBeta. OnTudeckue
puOOpHI.

[TomHOE BHyTpEeHHEE OTpakeHue. Mozaenb CBETOBOA.

UccnenoBanne CBONCTB M300paKeHUH B JTMH3aX.

Mopenn MUKpOocKomna, TEJIECKOIA.

Habmronenue natepdepeHinu cBera.

HaOmronenue nudpakiuu ceera.

Hab6nronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMOIMIBI0 JUGPAKIIMOHHON PEIETKH.

Ha6nronenue nonspuzamnuu cBeTa.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi

N3Mepenune nokasaresns npesoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCTB U300paKeHH B TMH3AX.

Ha6nronenue nucnepcuu cBera.

Pa3zpnen 6. OcHOBBI crieIUAJILHON TEOPHH OTHOCUTEIBHOCTH
I'paHnIIBl IPUMEHUMMOCTH KJIACCHYECKON MeXaHUKH. [1oCTynaTel crienHanbHON TEOPUU
OTHOCUTEJIbHOCTH: HMHBApPUAHTHOCTb MOJYJS CKOPOCTHM CBETa B BaKyyMme, IPUHLIUI
OTHOCHUTENBHOCTH DWHILTENHA.
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILEHUE JJINHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MacChl € DJHEPTUEH U UMITYJIBCOM PEIIATUBUCTCKON YaCTHUIIBI. DHEPIUs MOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®ortonsl. Popmyna Ilnanka cBa3M sHepruum (QOTOHA C €ro0 YaCTOTOW. DHEPrus u
UMITYJIbC (OTOHA.

OtkpeiTie u wuccnenoBanne (orodddexra. Ompitel A. I'. CronetoBa. 3aKoHBI
dotorddekra. VYpaBuenue OitHmrerHa s orosaddexra. «Kpacnas rpanuia»
dbotorpdexra.

JlaBnenne cBera. OnbiThl I1. H. JIeOGenena.



XHUMHUYECKOE IEUCTBUE CBETA.

Texandeckue yCTpoOHCTBAa M MPAKTUYECKOE MPUMEHEHHE: (DOTOIEeMEHT, (POTOJATIHK,
CoJTHEuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Uccnenosanne 3akoHOB BHEMIHETO (oTodddeEKTa.

CBeToauo.

Conueunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnenb atoma Tomcona. OnbiTel Pezepdopa o paccesinuto o -yactuu. [Inanerapuas
mozenb atoma. [loctynatsl bopa. U3nyyenue u norsiomuieHue GOTOHOB PH MEpeXoje aToMa
C OJHOTO YPOBHS PHEpruu Ha Apyroi. Bupael criektpoB. CHEKTp ypOBHEW 3HEpPIHHM aroma
BOJIOPOJA.

BonnoBele cBoiicTBa yactul. Bonnel ae bponia. KopnyckyisspHO-BOITHOBOU Tyaau3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyUYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: CIIEKTPAJIbHBIM aHAIU3
(cnekTpockon), Ja3ep, KBAHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopna.

Onpenenenue NIMHBI BOJHBI Ja3epa.

HaGnronenue nuHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Ha6nronenue nmuHeiyaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHThI,  JI0Ka3bIBAIOLIME  CIIOXKHOCTh  CTpoeHus  siapa.  OTKpbITHE
panuoaktuBHOCTH. OmbiTel Pe3epdopna mo ompeneneHuio cocTaBa PaJlOaKTUBHOTO
m3nydenns. CBoiicTBa anmb(a-, Oera-, raMMa-u3nydeHus. BrusHue paguioakTUBHOCTH Ha
KUBbIC OPTaHU3MBI.

OTtkpbeiTHE MpoTOHA W HeWTpoHa. HyknonHas mojaens snapa ['eiizenoepra—lBaneHko.
3apsan sapa. MaccoBoe uncino sjapa. M30Torsl.

Anbda-pacnaa. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-usnydenue. 3akoH
PaAMOAaKTUBHOTO pacmaja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlepekt Macchl siapa.

SnepHbie peakuuu. [leneHrue u CUHTE3 AA€Ep.

Anepnwiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl W MEPCHEKTUBBI SAESPHOU
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI SIAEPHOU SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeToap1 HaOIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUII.

dyHaaMeHTalbHbIE B3aUMOAeHCTBHUS. EqMHCTBO (hr3nueckoil KapTUHBI MHpa.

TexHnyeckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHUE: TO3UMETD, Kamepa BuiibcoHa,
AJIEPHBIN peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CU€TurK MOHU3HPYIOIIKNX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).



Paspnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otanbl pa3BuTusl acTpoHoMUH. [IpuKiiagHOE H  MHUPOBO33PEHUYECKOE 3HAUYCHHE
ACTPOHOMMH.

Bun 3Bé3nnoro He6a. Co3Be3ausi, spkue 3BE3/1bl, IIIAHETHI, UX BUAMMOE ABH)KECHHUE.

Connedynas cucrema.

Connne. Conneunass akTuBHOCTh. Mctounuk sHeprum CosiHma u 3BE31. 3BE3MBI, UX
OCHOBHBIC XapAaKTEPUCTUKHU. JlMarpaMMa «CIEKTPAaJIbHBIM KJIAaCC — CBETUMOCTBY. 3BE3JbI
IJIABHOW IIOCJIEIOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3] TIIaBHOM
IIOCJIEIOBATEIbHOCTH. BHyTpeHHee crpoeHue 3BE3N. COBpPEMEHHBIE IPEACTABICHUS O
MPOUCXOXKICHUU 1 3BOJIIOIUK COJHIIA U 3BE3/1. DTalbl )KU3HU 3BE3I.

Muieunsiii [Iyts — Hama ['anaktuka. [lonoxxenue u aBwxkenue CosiHia B ['aakTuke.
Tunel ranakTuk. Paguoramaktuku u kBa3zapbl. YEpHbIE BIPHI B iApaxX rajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa60ma. PazOeranue ramaktuk. Teopus
bospmroro B3peiBa. PenmkToBoe usimydeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGmtoneHuss HEBOOPYXKEHHBIM  TIJIa30M € HCIOJIb30BAHUEM  KOMIIBIOTEPHBIX
IPUJIOKEHUIN /U1 ONPEAENICHUS] IOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO IaTy:
OCHOBHBIE c03Be3a1s1 CEeBEpHOro MOMyLIapys U SIpKUE 3BE3BI.

Habmnronenus B teneckon Jlynsl, mianet, Mieunoro Ilytu.

O06o01maonee NOBTOpeHue

Ponp ¢u3uku M acTpoOHOMUM B 3KOHOMHYECKOW, TEXHOJIOIMYECKOH, COLMAIBbHON U
ATUYECKOM cdepax AESITEIbHOCTH 4YEJIOBEKa, pOoJib U MECTO (PU3MKU U aCTPOHOMHUU B
COBPEMEHHOM HAay4YHOM KapTHHE MHpa, pPoiab (U3NYECKON Teopun B (HOPMUPOBAHUU
npecTaBiIeHU 0 PU3NUECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpPa B OOIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢usuku 0a3oBoro ypoBHs B 11 Kiacce OCyIIECTBISETCS C y4ETOM
COJIEPKATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMH MaTeMaTHKH, OWOJOTHUH, XHUMHH,
reorpauu ¥ TEXHOJIOTUU.

Mesicnpeomemmnvle nonsimus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, HAY4YHbIH (aKT, TUIIOTE3a, (pU3MYECKasi BEIMUYMHA, 3aKOH, T€OpHUs, HAOJIIOJEHUE,
DKCIIEPUMEHT, MOJEIIMPOBAaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBbl YpPaBHEHHWI, TPUTOHOMETpUYECKHE (YHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOXKIECTBO, BEKTOPHI
U UX TIPOEKIUM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, NPOU3BOIHBIE JJIEMEHTAPHBIX
(GYHKIMM, MpU3HAKA MOJ00USI TPEYTOJbHUKOB, ONpEAeNieHUE IUIOMAIN IIOCKUX (puryp u
o0BéMa Tel.

buonocus: snextpuyeckue sIBICHUS B KUBOM MpUpoje, KoieOaTeNbHbIE IBIKEHUS B
KUBOU IIPUPOJIE, ONTHYECKHUE SBJICHUS B KUBOW NPUPOJE, NEUCTBUE Paavalliid HA >KUBBIE
OpraHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX TE,
MEXaHHU3Mbl 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIM3.



l'eocpaghus: MarHUTHBIE TOIOCA 3€MJIH, 3aJI€KH MarHUTHBIX Py, GOTOCHEMKA 3eMHOM
ITOBEPXHOCTH, NPEJICKa3aHNE 3eMIIETPSCEHU.

Texnonocusi:  JMHUAWA  3JEKTpoIllepenad,  IEHEpaTop  MEPEMEHHOro0  TOKa,
AJIEKTPOJBUraTENb, MHAYKIIMOHHAsA I€4Yb, pajaap, paJiuoONpUEMHHK, TEJIEBU30p, AHTEHHA,
tenedoH, CBYU-neub, MpoEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COJIHEYHast OaTapes.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeaMera «Pu3nka» Ha YpOBHE CPEIHEro o0Iiero oopa3oBaHMUs
(Oa30BBI  ypOBEHb) JIOJDKHO OOECIEYUTh JOCTHXKEHUE CIEAYIOIIMX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHbIX PE3yJIbTaTOB.

JINMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera «Du3nka» TOIKHBI OTPaXaTh
TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarommxcsi PyKOBOJCTBOBATHCS  CHOPMHPOBAHHOMN
BHYTPEHHEW MO3UIMEH JMYHOCTHA, CUCTEMOM UEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX
BHYTPCHHUX YOEXKICHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
00111ecTBa, PaCIIMPEHNE KUZHEHHOTO OMBITA U OMBITA IEATEILHOCTH B TIPOIIECCE Pean3aIluu
OCHOBHBIX HalpaBJIEHUN BOCIUTATEIbHOMN AEATEIbHOCTH, B TOM YUCIIE B YACTU:

1) rpa:knaHCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh TPAKTAHCKON TMO3UIMH OOYYaromerocs KaKk aKTUBHOTO W
OTBETCTBEHHOTO 4JIEHAa POCCUIMCKOTO OOIIECTBA;

OPUHATHE TPATULIMUOHHBIX OOIEYETOBEUECKUX T'YMAHUCTHUYECKUX U JTEMOKPATUYECKUX
LICHHOCTCH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEPECAX IPaKIaHCKOTO OOIIECTBA,
y4acTBOBaTh B CAMOYIIPaBJIEHUHU B 00pa30BaTEIbHON OpraHu3allly;

YMEHHUE B3aMMOJIEVCTBOBATh C COLMAIBbHBIMH HMHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIHUSIMY ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH POCCUMCKOMN TPAXKIAHCKON UIEHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CUMBOJIAM, JOCTHMKEHUSIM POCCUHUCKUX
y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEACHUS;

CIOCOOHOCTh ~ OLIEHHMBAaTh CHUTYallMI0 M [PUHUMATh OCO3HAHHBIE pEHICHUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHUCJIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAas OCTETUKY HAYYHOI'O TBOPYECTBA,
npucyIIero pu3nveckon HayKe;

5) Tpy10BOr0 BOCIMTAHMS:



MHTEpEC K pa3nuyHbIM chepam mnpodhecCHOHANBbHOM NeATEIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (DU3UKOW W TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymyrei
npodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHBbI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Opa30BaHMIO M CaMOOOPa30BaHUIO B 001acTU (PU3UKHU Ha
NPOTSHKCHUH BCEH KU3HU;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh IKOJIOTUYECKON KYyJIbTYphl, OCO3HAHWE TJIOOATHLHOTO XapaKTepa
AKOJIOTHYECKUX MPOOIIeM;

TUTAHWPOBAHHUE W OCYIIECTBIICHUE JICUCTBUN B OKPYXAIOIICH cpelie Ha OCHOBE 3HAHUS
1eJIel yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiipeHre OmbITa MACSITENbHOCTH SKOJOTMYECKON HampaBIeHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 1o (pru3uKe;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3HUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAay4YHOH MAesITeNbHOCTH, TOTOBHOCTh B IIPOLIECCE H3YYEHUS
(GU3MKH OCYIIECTBIATh POCKTHYIO M MCCIIEIOBATEIBCKYIO JACATEIbHOCTh HHIUBUAYAIBHO U
B TpyIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJbHBbIE YUeOHbIE NeiiCTBUS
Ba3oBble Jijornueckue 1eiicTBUA:

CaMOCTOSITeNIbHO (hOPMYJIMPOBATh U AKTyaJIM3UPOBAThH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENETATH LETU AEATEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHMS B PACCMATPUBAEMBIX (DUIUIECKUX
SIBJICHUSIX

paspabaThiBaTh IUIaH pEMICHUS MPoOJeMbl ¢ y4€TOM aHamM3a HMMEIOIUXCS
MATEPUAIIbHBIX U HEMATEPHAIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTHUBBI B JAEATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB LIEIIM,
OLICHUBATh PUCKU MOCIEACTBUMN AEATEIBHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH PA0OTy B YCJIOBHUSX PEATBHOTO, BUPTYAIHHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHHUE MIPHU PEIICHUH )KU3HEHHBIX MTPOOJIeM.

Ba3oBhle ucciieqoBarTe/bLCKHe JeiCTBUSA:

BJIJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOYEBBIMU MOHITHUSIMUA U METOJIaMHU (hHU3UYECKON
HayKH;

BJIJIETh HaBBIKAMH Y4e€OHO-UCCIEA0BATEILCKOM M IPOCKTHOM JEATEILHOCTUA B 00J1aCTH
(GU3UKH, CTOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEILHOMY IMOUCKY METOJIOB PEIICHUS
3a/1a4 GU3UIECKOTO COJIEPIKAHMS, MPUMEHECHHIO PAa3IMYHBIX METOIOB TIO3HAHUS;

BJIAJICTh BUJIAMU JEATEIBHOCTH IO IMOJYYEHUIO HOBOI'O 3HAHWS, €r0 MHTEPIPETALINH,
peoOpa30BaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyaIlMsX, B TOM YHUCIE TPHU
CO37IaHUU YYEOHBIX TPOCKTOB B 00JIaCTH (PU3UKH;



BBISIBJISITH NPUYUHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJIM3UpPOBaTh 3a/ladyy, BBIJIBUTATbH
TUNOTE3y €€ pelleHus], HaXOAUTh apryMEHTHI IS JI0Ka3aTeJbCTBAa CBOUX YTBEPKICHUIA,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEUICHHsS 3aJaud pe3yJbTaTbl, KPUTHUECKU
OLIEHMBATh UX IOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHOM E€ATEIbHOCTH, B
TOM YUCJIE ITPU U3YUEHUU (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OTIBIT;

YMETb [IEPEHOCUTh 3HAHUS 1O (PU3HUKE B MPAKTUUYECKYIO 001aCTh KUZHEAESITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE UJIEH, MPeIaraTh OPUTHHANBHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

Pabora ¢ unpopmanmeii:

BJIQ/JIETh HAaBBIKAMU TONyuyeHUs uHGopMauuu (PU3MUECKOTO COAEpXKAHUS U3
MCTOYHUKOB  Pa3HbIX THUIIOB, CaMOCTOSITEIbBHO  OCYIIECTBISATH  IOUCK, aHAJM3,
CHUCTEeMATHU3allMI0 W HMHTEpHpeTanrio HWHGOpMalMK pa3IuYHbIX BHUIOB U (GopM
Ipe/ICTaBICHHUS;

OLIEHUBAThH JOCTOBEPHOCTh MH(POPMAIIHH;

UCIOJIb30BaTh CPEACTBA MH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTUH B
pELIEHNN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 337ad C COOJIOJECHUEM
TpeOOBaHUM HPrOHOMHUKH, TEXHHUKH OE€30MacHOCTH, THUTHEHBI, PEeCypcocOepeKeHusl,
IIPABOBBIX U ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOIO COAEPKAHMSI B Pa3IMUHBIX (opmarax ¢ y4ETOM
Ha3Ha4YeHUs HMHPOpPMAIMM M LEJIEBOM ayAUTOpPHM, BBIOMpass ONTUMAJIBHYIO (Qopmy
MPEJICTaBICHUS U BU3YyaIU3al1H.

KoMMyHuKaTHBHBIE YHHBEpPCAIbHBbIE y4eOHbIe 1eHCTBUS:

OCYIIIECTBJIATH OOIIEHNEe HA YPOKax (PM3UKU U BO BHEYPOUHOU JEATEITHLHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYaIM U CMSITYaTh KOHMIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK) TOYKY 3PEHHUS C HCHOJIb30BAHHUEM SI3bIKOBBIX
CPENCTB;

MOHUMATh W MCIO0JIb30BaTh MPEUMYIIECTBA KOMaHAHOW ¥ MHAUBUIyaIbHON pabOTHI;

BBIOMpATh TEMATHKY U METOJIbl COBMECTHBIX JAEHCTBHUI C y4€TOM OOLIUX MHTEPECOB U
BO3MOKHOCTEH Ka)KJ0Iro 4JICHa KOJIJICKTUBA;

MPUHUMATh LM COBMECTHOW JESITEIbHOCTH, OPraHU30BBIBATh U KOOPJAMHUPOBATH
JNEUCTBUS MO €€ NOCTUKEHUIO: COCTABIIATH IUIAH JACHUCTBUHM, PACHPENEIIATh POJIU C YYETOM
MHEHHUH yYaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIIEHHWBAaTh KauyeCTBO CBOET0 BKJAaJa W KaXJIOr0 yYacTHHKA KOMAaHIbI B OOIIUN
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpeIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UAEU C MO3ULIHUU HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh IMTO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIWYHBIX CUTyaLHSX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIE Y4eOHbIe 1eiCTBUS
Camoopranmusanus:



CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATENbHYIO ACSITENIbHOCTh B 00JIaCTH (PU3UKU U
aACTPOHOMUHU, BBISBJIATH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIbHO COCTaBJIATH IUIAH PELICHUs paCUETHBIX M KaYECTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHUSI TPAKTHUECKOH paboThl € YYETOM MMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXXHOCTEH U IIPEANIOYTECHUM;

JABATh OLICHKY HOBBIM CUTYallHsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JIe1aTh OCO3HAHHBINA BHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
peLIeHuE;

OIICHUBATh IPUOOPETEHHBIN OIBIT;

crocoOcTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHUIO JPYAMLIMUA B o00sacTé (U3HKH,
MTOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBI MHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIQJIETh HAaBBIKAMU [I03HABATEIbHOM pEQIEKCHH KaK OCO3HAHHUsS COBEpIIAEMbIX
JEVUCTBUM U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM;

UCI0JIb30BaTh MPUEMBI pedIeKCUHU ISl OLIEHKH CUTYallud, BIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;

IPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAJIM3€ PE3yJIbTaTOB ACATEIbHOCTH;

NPUHUMATh ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTATOB JACATEIbHOCTH;

pU3HABATh CBOE MPABO U MPABO JPYTMX HA OMIMOKHU.

B mporecce mocTukeHus: TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTrpamMMbl MO (U3HKE
JUISL YPOBHSI CpeAHero oO0mero o0pa3oBaHus y OOYYalolUXCSl COBEPIICHCTBYETCS
HMOLIMOHANBHBIN UHTEIEKT, IPENoJIaralomui cOpMUPOBAHHOCTH:

CaMOCO3HAHUs, BKIIOYAIOMIETO CIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BHJETh HAINpPABIICHUS Pa3BUTUS COOCTBEHHON SMOIMOHANBHONU c]ephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpPEryJMPOBaHMs,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHUE  NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE€ IOBEJIEHUE, CIMOCOOHOCTh AAalTHPOBATHCS K SMOI[MOHAIBHBIM
MU3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBALMHU, BKJIIOYAIOIIEH CTPEMIICHHE K AOCTHXKEHHUIO LIEJI U YCHEXY,
ONTUMU3M, UHULIHATUBHOCTb, YMEHHE JIECTBOBATHh UCXO/S1 U3 CBOMX BO3MOYKHOCTEW;

AMIIATUH, BKJIIOYAIOIIENH CIOCOOHOCTh MOHUMATh dMOIMOHAIBHOE COCTOSIHUE JAPYTHUX,
YUUTBIBaTh €ro TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOLICHHS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K koHiy o0yuyenus B 10 kiaacce npeaMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:



JE€MOHCTPUPOBATh HAa MPUMEPAX POJIb U MECTO (GU3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTHUHBI MHUPA, B Pa3BUTHHA COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON
JIEeITEAbHOCTH JIIOJICH;

YUUTBHIBaTh TPAHUIIBl TPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJENEH: MaTepuaibHas
TOYKA, MHEpLUAIbHAsS CUCTEMA OTCUYETA, A0COIIOTHO TBEPAOE TENO, UICAIBHBIN a3, MOJEIH
CTPOEHUs Ia30B, JKUJIKOCTEN U TBEPIBIX TEJl, TOUCYHBIM DJIEKTPUYECKUAN 3apsij [IPU PELICHUN
(dhu3nyecKux 3a1ay;

pacrno3HaBaTh (PU3NYECKUE SBJIECHUS (IPOLECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKON TEOPUM CTPOEHUS BEIECTBA U AJIEKTPOJUHAMUKHU:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE IPSIMOJMHENHOE JBHKEHUE, CBOOOJHOE MaJeHUE Ted,
JABUKEHHE TI0 OKPY)KHOCTH, HWHEpLHUsA, B3auMojeucTBue ten, Aud¢ys3us, OpOyHOBCKOE
JIBUKEHHE, CTPOCHHUE JKUIKOCTEH U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell MPU HarpeBaHUU
(oxnaxxeHnn), TEIUIOBOE  pPAaBHOBECHE,  HWCIAPEHWE,  KOHJEHCALMs,  IUJIABJICHUE,
KpUCTAJUIA3ALMsA, KHUIIEHUE, BJIIAXKHOCTh BO3/YyXa, IOBBIIMICHUE JABJICHHWS Tras3a IIpU €ro
HarpeBaHMM B 3aKpPbITOM COCYyZI€, CBfA3b MEXKIy IlapaMeTpaMH COCTOSHMSA Tra3a B
M30IpoLeccax, JIEKTPU3aLUs TeJl, B3aUMOJAEHCTBUE 3apsI0B;

OTHCHIBATh MEXAHUYECKOE JBMKEHHE, UCTIONB3YS (PU3NUYECKUE BEIMUMHBL: KOOPIWHATA,
IIyTh, IEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMITYJIbC Tella, KHHETUYeCKas
SHEPrus, MOTEHIMAIbHAS DHEPIUs, MEXaHU4YecKas paboTa, MEXaHWYECKass MOLIHOCTb; IPU
ONHMCAaHUU TPABWIBHO TPAKTOBaThb (PU3UYECKUI CMBICI HCIOJIb3YEMBIX BEJIMYMH, HX
0003HaUYEeHNU W EOUHMIBI, HAXOAWUTh (HOPMYIbI, CBS3BIBAIOIIUE JAHHYI (U3HUYECKYIO
BEIIMYUHY C JPYTMMU BEIUYMHAMU;

ONMCBHIBATh W3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI U TEIUIOBBIE SIBJICHHS, HCIOJIB3Ys
¢bu3nueckue BENWYUHBL JABICHUE Trasza, TeMIepaTypa, CpelHss KUHETHYecKas SHeprus
XA0TUYECKOI'0 JIBMKEHHUS MOJIEKYJI, CPEIHEKBAJAPATUYHASL CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSA dHEprus, paboTa raza, Ko3h(GUIHEHT MOJIe3HOTr0 JEHCTBHS TEIIOBOTO
JABUTATENS; TPU OMMCAHUU MPABHIBHO TPAKTOBaTh (PU3WYECKUN CMBICH HCIIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUEHUS M EAUHMIIBI, HAXOJUTh (POPMYJbI, CBS3bIBAIOLINE JaHHYIO
(bu3NYeCKyIO BEIMUUHY C APYTUMHU BETUUUHAM;

ONMCBIBATH N3YUYEHHBIEC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DICKTPUUECKUE SBJICHMUS
(mpouecchbl), MCHOAB3YST (U3NYECKUE BEIMUYMHBL AJIEKTPUUYECKUN 3apsijl, JIEKTPUUYECKOE
I10JIE, HANIPSDKEHHOCTH T10JIA, TOTEHIUA, Pa3HOCTh ITOTEHIMAJIOB; IIPU ONMCAHUH IPABUIIBHO
TPaKTOBaTh (PU3MUECKHUI CMBICII HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U €IMHULIBI,
yKa3blBaTh (OPMYJIbI, CBSI3bIBAIOIIME JIaHHYIO (U3UYECKYI0 BEJIMYUMHY C JIPYyTUMHU
BEJINYNHAMMU;

aHaJIN3UPOBaTh (PU3UUYECKUE MPOLIECCHl U SIBICHUS, UCIOJIBb3Ysl (PU3NUECKUE 3aKOHBI U
IIPUHLMIBL: 3aKOH BCeMHUpPHOro tsarotrenus, I, II u III 3akonsl HeroTOHA, 3aK0H coXxpaHeHus
MEXaHWYECKOM JHEPIUM, 3aKOH COXPAHEHUS HMIIYJIbCA, NPUHIUI CYNEPHO3ULAHA CHIL,
IIPUHLIMI PABHOIIPABUS HMHEPLUAIBHBIX CHCTEM OTCUYETA, MOJIEKYJSIPHO-KUHETUYECKYIO
TEOPUIO CTPOECHUs BEILECTBA, T'a30BbIC 3aKOHBI, CBSI3b CpPEIHEH KUHETUYECKOW DJHEpPruu
TEIJIOBOTO  JBMKCHUST MOJIGKYJT C  aOCOJIIOTHOM TeMIlepaTypoi, TIEpBBIM  3aKOH
TEPMOJMHAMMUKH, 3aKOH COXPaHEHHUs JJIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu stom
pasnuyaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTEMATUYECKOE BBIPAXKEHUE U YCIOBUS
(rpaHu1bl, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC NPUHLUIBI JEHCTBUS MAIlUH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyarh yCIOBUS UX O€30MIaCHOTO UCIOIb30BaHUS B [IOBCEHEBHOM KU3HU;



BBITIOJHATh 3KCHEPUMEHTHI M0 HCCIIEOBAHUIO (PU3NYECKUX SIBICHUN U MPOIECCOB C
UCIIOJIb30BaHUEM TMPSIMBIX U KOCBEHHBIX HW3MEpeHuil, npu 3ToM (GOpMyIUpOBATH
npoOjemy/3agady W THUIOTE3y YYEOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEeJIOKEHHOTO 000PYA0BaHUSI, TPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIISATh TPSMBbIE U KOCBEHHBIE U3MEPEHUs] (U3UYECKUX BEIUYMH, MPU ITOM
BBIOMPATh ONTHMAJIBHBIN CIIOCOO M3MEPEHUs] U UCIOJIb30BAaTh U3BECTHBIE METOABI OLCHKH
MOTPEIIHOCTEN U3MEPEHNUM;

HCCIIEIOBaTh 3aBHCUMOCTU MEXIY (U3NYECKMMH BEIMYMHAMU C HCIIOJIb30BAaHHEM
OpPSMBIX HM3MEPEHMI, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATH pE3yJbTaThl
MOJYYeHHOH 3aBHCUMOCTH (U3UYECKUX BEIMYMH B BUAe Tabaul U rpadukoB, aenaTh
BBIBO/JIBI 110 pe3yJIbTaTaM HUCCIIEIOBAaHUS;

co0moaTh mpaBuia 0€30MacHOrO TPyAa MPHU MPOBEIECHUU HUCCIEIOBAHHA B paMKax
y4eOHOro 3KCIEpUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOW W MPOEKTHOM JIEATEIbHOCTH C
MCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPONUCTB U JJAOOpaTOPHOro 000pyA0BAHNUS;

pemath pacu€THble 3a7auyd C SIBHO 3aJaHHONW (PU3UYECKOW MOJENbI0, HCIONb3Ys
¢usznueckue 3aKOHbl M NPUHLUIBL, HAa OCHOBE aHajdu3a YCJIOBUSA 3a7auyd BBIOUPATH
(bu3MYECKyI0 MOJIEINb, BRIICIATh (PU3MUECKHE BEIUUMUHBI U (POPMYJIIbI, HEOOXOAUMBIE TS €€
pelieHus, NPOBOAWTH pacuyéTbl M OLEHUBATh pPEAJTbHOCTh TOJYYEHHOTO 3HAYEHUS
(hbU3NYECKOM BEITMYNHBI,

pelaTh KayeCTBEHHbBIE 3a/1a4M: BBICTPAUBATh JIOTUYECKHA HEIIPOTUBOPEUUBYIO LIETIOYKY
paccyKJIeHHIA ¢ ONOPO Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKUE SIBIICHUS;

UCIONb30BaTh MPHU pEHICHWH Y4eOHBIX 3a/ad COBPEMEHHblE HH(POPMALMOHHBIE
TEXHOJIOTUH IS TIOMCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETALIMH U MIPEICTaBICHU yueOHON U
HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJIYYSHHON M3 Pa3IWYHbIX HCTOUYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOIydaeMyto HH(OPMALIHIO;

MPUBOJUTH IPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE POLECCOB OKPYKAIOUIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUS MO (U3MKE B MOBCEAHEBHOM KU3HU JUIA
oOecnieueHns 0€30MacHOCTH MpU 0OpaIIeHny ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMH,
IJIE  COXpAaHEHHUs 3J0POBbS W COOJIOJCHHS HOPM OSKOJOTWYECKOTO TIOBEICHUS B
OKPYIKaroIIEU CPeLE;

paboTaTh B IpyMIe C BHINOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBAThH
paboTy rpymimbl, pallMOHAIBLHO PACHPEEIIATh 00sI3aHHOCTH U IJIAHUPOBATH JIEATEIBHOCTD B
HECTaHIAPTHBIX CUTYAIUsX, aIeKBaTHO OIICHUBATH BKJIAJ KaX/IOTO U3 YUaCTHUKOB IPYIIIHI B
peleHne paccMaTprUBaeMon IPOOIEMBI.

K koniy o6yuyenus B 11 ki1acce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JJOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

JE€MOHCTPUPOBATh HAa MPUMEPAX POJIb U MECTO (GU3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTHUHBI MHUPA, B Pa3BUTHHA COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON
AESITeIbHOCTH JIFOEH, IEIOCTHOCTh U €IMHCTBO (PU3NUYECKON KApTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS] H3YyYEHHBIX (U3MUECKUX MOJEJeH: TOYECUHBIH
AIIEKTPUYECKUI 3apsii, Jyd CBETa, TOYCUHBIM HMCTOYHHUK CBETa, sSJEpHas MOJENb aTroMma,
HYKJIOHHAsi MOZIeJIb aTOMHOTO si/Ipa MpH peleHNH (PU3nYecKux 3aad;

pacrio3HaBaTh (U3UUECKUE SBICHHS (IIPOLECCH) U OOBIACHATH UX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKA W KBAaHTOBOW (U3UKHU: 3JIEKTPUYECKas IPOBOAUMOCTb, TEIUIOBOE,
CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JIeHCTBHS TOKa, B3aUMOJCHCTBHE MAarHUTOB,



AIIEKTPOMArHUTHAS HMHIYKIUSA, JEWCTBUE MArHUTHOTO TMOJs Ha TPOBOJAHMK C TOKOM U
ABWOKYIIMICS — 3apsl, OSJICKTPOMAarHUTHBIE KOJICOaHWsI M BOJIHBI, TPSMOJIMHEHHOE
pacnpoCcTpaHEHUE CBeTa, OTpa)xKeHHe, MpejoMieHHe, HHTephepeHuus, audpakuus u
noJiIpu3alusi CBeTa, Jucrepcus cBeTa, ¢otosrnnekTpudeckuii s¢pdext (Pporoaddexr),
CBETOBOE J1aBJICHUE, BOBHUKHOBEHHUE JIMHENYATOro CIEKTpa aToMa BOJIOpOJa, €CTECTBEHHAs
Y UCKYCCTBEHHAs paJIUOAKTUBHOCTB;

OMKCHIBATh U3YUEHHBIE CBOMCTBA BeIlIeCTBA (JIEKTPUUECKHUE, MAaTHUTHBIE, ONITUYECKUE,
ANEKTPUUECKYIO TMPOBOAMMOCTb PA3IMYHBIX CpEll) M  DBJIEKTPOMArHUTHBIE SIBJICHUS
(mporiecchl), HMCHONB3Ys (U3UYECKUE BEIUYMUHBI: DJICKTPUUYSCKUM 3apsj, cujla ToKa,
AIEKTPUUECKOE HANpPsDKEHHE, JJIEKTPUYECKOE COIMPOTHUBIICHHE, PAa3HOCTh MOTEHIMAJIOB,
AIIEKTPOJBIDKYILAsA CUia, paboTa TOKa, MHAYKLHS MarHUTHOTO MOJs, cuiia Ammepa, cuia
JlopeH1a, MHAYKTUBHOCTh KaTYIIIKU, YHEPTHsI 3JIEKTPUUECKOTO M MATHUTHOTO TMOJIEH, IEpUo.
M 4YacToTa KojeOaHuMN B KoJeOaTeJIbHOM KOHTYpe, 3apsii U CHiIa TOKa B Mpollecce
FapMOHHYECKUX 3JIEKTPOMArHUTHBIX KoJIeOaHU, (POKYCHOE PAcCTOSTHUE U ONTHYECKAasl CUIIa
JIMH3BI, IPU OMMCAHUU TPABUILHO TPAKTOBATh (PU3NYECKUIN CMBICI HCIIOIb3yEMbIX BEJIMYHH,
X 00O3HAUEHUs W €IMHMUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOLINE AAHHYIO (DU3HMUECKYIO
BEJIMYUHY C JPYTMMH BETUYMHAMU;

OMKCHIBATh W3YYEHHBIE KBAHTOBBIE SBJICHUS M MPOIECCHI, UCIOJB3Ys (PU3NUYECKHE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPIUs U
UMITyJIbC (POTOHA, MEPHUOJ MOJIypacmnaaa, dHEPrus CBSI3M aTOMHBIX sJiep, MpPU ONMUCAHUU
MPaBUJILHO TPAKTOBATh (DPU3MYECKUN CMBICT HCIONb3YEMBIX BEJIMYMH, UX OOO3HAUYCHUS U
€/IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIOIINE TAaHHYIO (DU3UUECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAMH, BBIUYUCIIATH 3HaAUCHUE (PU3NYECKON BETNINHBI;

aHaJIM3UPOBaATh (PU3MUYECKUE MPOLIECCHl U SIBICHUSA, UCIIONB3Ys (PU3UUECKHe 3aKOHBI U
OpUHLIMIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOIO M MapaJJICIBHOTO COCAUHEHUS
MPOBOJIHUKOB, 3akoH Jlkoyms—JIeHna, 3aKkOH BJIEKTPOMAarHUTHOM WHAYKIUHU, 3aKOH
NPSIMOJIMHEMHOTO PacTipoOCTpaHEHHsI CBETA, 3aKOHBI OTPAXKEHHUSI CBETA, 3aKOHBI MTPEIIOMIICHHUS
cBeTa, ypaBHeHHe OifHIITeHHa A (oTodddekTa, 3aKOH COXpaHEHUS IHEPIHH, 3aKOH
COXPAaHEHHUS HMMIIYJIbCa, 3aKOH COXPAaHEHHUS B3JEKTPUUYECKOTO 3apsla, 3aKOH COXpaHEHUs
MacCOBOTO YHCIIa, TOCTyNaThl bopa, 3aKOH pajiiOaKTUBHOTO pacraja, MpH 3TOM pa3IuvaTh
CJIOBECHYIO (hOPMYITMPOBKY 3aKOHA, €T0 MAaTEeMAaTUYECKOE BhIPAKEHHUE U YCIOBUS (TPAaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

ONpeeNsaTh HANpPaBJIEHNE BEKTOPA MHIYKIIMM MAarHUTHOTO MOJIsi MPOBOJHUKA C TOKOM,
cwiibl AMmriepa u cuiibl JIopeHiia;

CTPOUTh M OIKCHIBATh H300pa)KE€HUE, CO3/IaBAEMOE IUIOCKUM 3€pKaJiOM, TOHKOM
JIMH30M;

BBITIOJHATh 3KCHEPUMEHTHI M0 HCCIIEOBAHUIO (PU3NYECKUX SIBICHUN U MPOIECCOB C
UCIIOJIb30BaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEpEHHil: mnpu 3ToM (GOpMyIUpOBATH
npoOjemy/3agady W THUIOTE3y YYEOHOro DSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEeJI0KEHHOTO 000PYA0BaHUSI, TPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISATh NPSIMbIe M KOCBEHHbIE H3MEPEHHs] (PU3NYECKUX BEITUYHMH, MPHU STOM
BBIOMpATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHUS U MCIOJIb30BaTh W3BECTHBIE METO/BI OLEHKU
ITOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKMX BEIMYMH C HCIOJIb30BAHUEM MPAMbBIX
U3MEpPEHUI: MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATh pe3yJbTaThl MOTYyYEHHON



3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHUAE TAaOMUI[ ¥ TpaduKoB, AENaTh BBIBOIBI II0
pe3ynbTaTam MCCIIECIOBAHNUS,

coOmoiaTh mpaBmia 0€30MacCHOTO TPyAa MPU TPOBEICHUU HCCIEIOBAHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, YYCOHO-MUCCICNOBATEILCKOW M TMPOEKTHOM ACATEIBHOCTH C
UCII0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a0OpaTOpHOro 000pyA0BaHMUS;

pemiath pacu€THbIE 3a7aud C SBHO 3aJaHHON (PU3MYECKON MOJENbIO, HCMOIb3YS
¢u3nueckrue 3aKOHbl W MPUHLMIBI, HAa OCHOBE aHajiu3a YCJIOBHUS 3aJayd BbIOUPATH
(U3UYECKYIO MOJIENb, BBIJACHATh (DU3NYECKUE BEIUYUHBI U (POPMYIIbI, HEOOXOIUMBIE IS €€
pelieHusi, MPOBOAUTH pacy€Tbl M OLEHUBATh PEAJbHOCTh IOJIYYEHHOTO 3HAYEHUS
(bu3UYECKON BEJIMUUHBL;

peraTh KaueCTBEHHBIC 33/a4: BHICTPAUBATH JJOTUYECKHA HEMPOTUBOPEUHUBYIO IIETIOUKY
pPacCyXJIEHU ¢ OTIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

UCIIOJIh30BaTh TIPU PENICHHH YYeOHBIX 3aJad COBPEMEHHbIE WH(GOPMAIMOHHBIS
TEXHOJIOTHH JIsl TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAIMH U TPEICTABIICHUS yIeOHOU 1
HAyYHO-TIOMYJISIPHOM WH(OPMAIIUY, TIOJYICHHOW W3 Pa3IMYHBIX WCTOYHHKOB, KPUTHUYECCKU
aHAIM3UPOBATh MOJTydyaeMyIo HH(pOpMaIIio;

OOBSCHATh TPHUHIMIMBI JIEUCTBHSI MAalluH, TPHOOPOB M TEXHUYECKUX YCTPOUCTB,
pasnuyaTh YCIOBHUS UX 0€30MaCHOTO HUCIIOIb30BAHUS B IOBCETHEBHON KU3HU;

NPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJOTUM;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3UKE B TOBCEIHEBHOW >KU3HU IS
oOecrieueHus 0€30MaCHOCTH P OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMH YCTPOMCTBaMU,
JUISL  COXPAaHEHHWsS 3JI0pOBbsi M COOJIOJEHUS HOPM 3KOJIOTMYECKOTO TIOBEJCHHUS B
OKPYXaroUIEH Cpee;

paboTaTth B TPYIIIE C BBIMOJHEHWEM DPA3IMYHBIX CONUAILHBIX POJIEH, TUIAHUPOBATH
paboTy TPYMIbI, PAIMOHATILHO PACIPEACIATh 0053aHHOCTH U TUIAHUPOBATh JICSTEIILHOCTH B
HECTaHJAPTHBIX CUTYaIIUSIX, aJeKBATHO OIICHUBATH BKJIA/ KaXKI0TO U3 YYACTHUKOB T'PYIIIIHI B
pEeIIeHre paccMaTpruBaeMon MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne o/t pOrpaMMEL Beero KOﬁHTpOJILHLIe HpﬁaRanecKne 06pa30BaTEIbHbIE
padoThI padoThI pecypesr
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOI'O MO3HAHUS 2 Bubmnorexa HOK
) https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3nesn 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
2.2 Jlunamuia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 htps-//m.cdsoo.rw/7f41bf72
Hroro no pazneny 18
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJAUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubanorexa [HOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OcHOBEL TepMOAUHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
) ®Da3oBbIe NEPEXOIbI https://m.edsoo.ru/7{41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
4.1 DIICKTPOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72
49 ITocTOsIHHBIN 3JIEKTpUYECKH TOK. TOKH B 12 1 1 bubnuoreka [JOK
' pa3IMYHBIX cpellax https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 22
PesepBHOE Bpems 2 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne n/m OpOrpaMMbL Beero KOﬁHTpOJILHLIe HpﬁaRanecxne 0Bpa30BATEIBHBIE
padoTshI padoThI pecypes
Paznea 1. JIEKTPOJAUNHAMUKA
11 MaruuTtHoe nose. DIeKTpOMarHuTHas 1 1 3 bubmmoreka [IOK
) WHIYKIUSA https://m.edsoo.ru/7f41c¢97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHU4eCKHUE U DIEKTPOMArHUTHbBIE 9 1 bubanorexa HOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢
29 MexaHnyeckue U 3J1€KTPOMArHUTHBIE 5 1 bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢c
Bbu6nmuoreka [JOK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI crieNIMATILHON TEOPUHU 4 1 Bbu6nmuoreka [JOK
’ OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
. Bbu6nmuoreka [JOK
4.1 OeMeHThH KBAHTOBOU ONTHKU 6 hitps:/m.edsoo.xuw/7f41c97c
bu6mmoreka [IOK
4.2 Crpoerue aroma 4 https://m.edsoo.ru/7f41c97¢
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4.3

AToMHOE S1p0

5

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

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNeMEeHTHI aCTPOHOMUU U aCTPODHU3UKHI 7 bubmorexa LIOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7
Pa3nesa 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0m1aromiee MOBTOPEHUE 4 ngg;;fg;gg% 41c97c
Hroro no pasneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
KouunyecTBO 4acoB JJIeKTPOHHBIE
Ne Hara uugpossie
w/n Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaRaneCKne W3yYeHHS  0GDPA30BATEbHbIE
padoThI padoTbl pecypesr
®usuka — Hayka o npupoje. Hayunsie bu6nuoreka [IOK

METO/IbI TO3HAHUS OKPY>KAIOILIEr0 MUpPa

https://m.edsoo.ru/ff0c32e2

Ponw u mecTo ¢usuku B hopMUpOBaHUHI

2 COBPEMEHHOM Hay4YHOUW KapTHUHBI MUPA, B 1 bubmorexa LIOK
p . v P \,p ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITETLHOCTH JIOICH
Mexanuyeckoe nBuxeHre. OTHOCUTEILHOCTD
3 MeXaHU4ecKoro aBuxeHus. [lepemenienue 1 bubmmorexa LOK
’ > https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMEpHOE NMPSIMOIMHENHOE JBUKEHUE 1 buGnnorexa [JOK
P p A https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPSMOJIUHENHOE 1 Bubmuotexa [JOK
JIBMKECHHE https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majieHue. Y CKopeHue 1 bu6nuoreka [IOK
CcBOOOIHOTO ITaIEHUS https://m.edsoo.ru/ff0c39cc
7 Kpuonunerinoe npmxenue. [[Brmxenue 1 bubmuoreka [{OK
MaTEepUAIBHON TOUKH I10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IT r .
8 Hcpumamsie cucrewst orevera. Hopasii | buGamorexa LIOK
ph - 1eP https://m.edsoo.ru/ff0c3be8
3akoH HrroToHa
M . Cuna. IT
’ P . a https://m.edsoo.ru/ff0c3be8
MaTepHalbHOU TOUKU
10 Tperunii 3akoH Hpr0TOHA [U1s1 MaTEpUAIIBHBIX | bu6nuorexa [IOK
TOYEK https://m.edsoo.ru/ff0c3bed
1 3aKkOH BCEMUPHOTO TsroreHus. Cuna 1 bu6nuoreka [IOK
TsbKecTU. [lepBas kocMuuecKkasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubnuoteka [JOK
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https://m.edsoo.ru/ff0c3el 8

Cwuia tpenust. Koaddumment tpenns. Cuna

13 COINPOTUBIICHUS MPU ABUKCHUU TEJa B bubmmorexa LOK
P p https://m.edsoo.ru/ff0c3f76
JKUJKOCTHU WM ras3e
[TocTynarenpHOE U BpalaTeIbHOE JBUKEHUE
14 a0CoOMIOTHO TBEPAOTO Tella. MOMEHT CHITBI. bu6nuoreka [IOK
[1neyo cunbl. YciioBHs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynsc MmaTepualbHOM TOYKH, CUCTEMBI
15 MaTepUaIbHBIX TOYEK. IMITybC cuibl. 3aKoH bu6nuoreka [IOK
COXpAaHEHUs UMITyJIbCca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKECHHE
Pabota u momrHOCT cuibl. Kunetndeckast
16 sHeprusi MmatepuanbHOi Touku. Teopema 00 bubmmorexa [JOK
- https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETHYECKOU SHEPT U
ITorenunansHas sHeprus. [loreHnnanbHas
17 SHEpPrus yrnpyro n1epopMUPOBAHHOMN bubmmoreka [JOK
npyxuHsbl. [loTeHunanbHas SHEpPrus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHuManbHBIE U HETTIOTEHIIUATIBHBIE CHUJIBI.
CBs13b pabOTHI HEMOTEHITUAIBHBIX CHIT C
18 I/ISMGH;)HI/IGM MEXaHUYECKOU SHEPTUU buGnnorexa [JOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUU
JlabGopaTtopHnas paborta «/cciaenoBanue CBsI3u
19 pabOThI CHITBI C KI3MEHEHUEM MEXaHUYEeCKOU
SHEPI'UH Tella Ha IPUMEPE PACTKEHUS
PE3UHOBOTO JKT'YTa
KonTponpHas padora o teme «KnnemaTtuka.
20 ﬂI/IHaI:/II/IKa 3aII:OHI)I COXpaHEHUS B buGnnorexa [JOK
’ https://m.edsoo.ru/ff0c4b74
MEXaHUKE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
21 KMHETUYECKOU Teopuu. bpo }(])Bcioe bubmaorexa LIOK
‘ yH https://m.edsoo.ru/ff0c4dc2
newkenue. ubdysus
2 XapakTep ABUKEHUS U B3aUMOJACHCTBUS

YacTull BellecTra. Moaenu CTPOCHUSA I'a30B,
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KUJKOCTEH U TBEPABIX TEIl

Macca monekyn. KonnyecTBo BemiecTsa.

23
[TocTostnnas ABoraapo
24 TemnoBoe paBHOBecue. TemnepaTypa u e€
usmepenue. lllkana remneparyp Llenbcus
25 Wneanbnsiii raz3 B MKT. OcHoBHOE bubnuoteka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa cpeiHein
N patyp pa cpell but6mmoreka [IOK
26 KMHETUYECKOU DHEPIUU JIBUKCHUS MOJIEKYII.
N https://m.edsoo.ru/ff0c511e
Ypasuenue Menaeneesa-Knanelipona
27 3akon [lanpToHa. 'a30BbIe 3aKOHBI
JlaGopaTtopHas padora «HcciaenoBanue
28 3aBUCHUMOCTH MEXy ITapamMeTpamMu
COCTOSTHUS Pa3pexKEHHOI0 Ta3ay
N3omnporiecchl B uaeaabHOM ra3e u ux but6mmoreka [IOK
29
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus TepMOAMHAMUYECKON
30 CHUCTEMBI M CIIOCOOBI €€ N3MCHEHUS. bubnuotexa [JOK
KonudecTBo TemtoTs! u padbora. BHyTpeHHSs s https://m.edsoo.ru/ff0c5952
SHEPIusi 0OJJHOATOMHOTO UJI€aJbHOTO Tra3a
31 Bunrnl Temionepenauu Bubmnorexa HOK
p https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 K(I)lnnquTBo TEIUIOTHI IIPU Tg;mone egade Bubmnorexa HOK
. p p ' https://m.edsoo.ru/ff0c5¢c36
AnrabaTHBIN Tporecc
33 [1epBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubmmoreka [JOK
IIPUMEHEHUE K U30IIpOoLeccam https://m.edsoo.ru/ff0c5efc
HeobOpaTumocTh IpOIIeCCOB B IPUPOJIE. bu6nuoreka [JOK
34 o
BTopoii 3ak0H TepMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunmun gevicreus u KIT TenmoBoi bubmunoreka LIOK
MallAHbI https://m.edsoo.ru/ff0c600a
36 Huks Kapno u ero KIIJ{
37 DKOJIOTHYECKHE TTPOOIIEMBI TEIIIIOIHEPTETUKH
38 O6o6mmaromuii ypok «MolekymsipHast bubmmorexa IJOK

https://m.edsoo.ru/ff0c6938
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¢uznka. OCHOBBI TEPMOAMHAMUKI

KoHnTtponbHast pabota mo Teme

but6mmoreka [IOK

39 «MonexynsipHas ¢puznka. OCHOBBI https-//m.cdsoo.rw/fc6as0
TEPMOJNHAMUKI
40 [TapooGpazoBaHue U KOHICHCAIHUS. bu6nuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCoIOTHAS 1 OTHOCUTEIbHAS BIIAYKHOCTh bubmuoreka [IOK
BO3ayxa. HacellieHHbIi nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimueckue u
49 amop¢Hble Tera. AHU30TPONUS CBOMCTB bubmmoreka [JOK
KpucTayioB. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMEHHbIE MaTEPHAIIbI
43 [InaBneHue u Kkpucraumzanus. Y qenbHas bubmmoreka [JOK
terutoTa miaBneHus. Cyonumanust https://m.edsoo.ru/ff0c6708
bubmunoreka LIOK
44 YpaBHeHHE TEIIOBOTO OamaHca https://m.edsoo.ru/f0c6820
OnekTpu3zanus Ten. JIEKTPUIECKUH 3apsi. bubnmoreka [JOK
45
JIBa BuJa DIEKTPUUECKHUX 3apsiiOB https://m.edsoo.ru/ff0c6bee
IIpoBoAHUKH, TUAIEKTPUKU U
46 né)n HOBO HI/?KI/I 3aK£H COXpaHEHUs bubmaorexa LIOK
YHpOBOA ' p https://m.edsoo.ru/ff0c6bee
3JIEKTPUYECKOTO 3apsijia
47 B3aumopeiictBue 3apsnoB. 3akoH KynoHa. bubmmoreka [JOK
TodeuHblil JIEKTPUIECKUI 3apsia https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHOCTD 3JIEKTPUYECKOTO TIOJIS.
48 IT 1/1112 UII CYEPIIO3U I/II)I/I ANEKTPUUYECKUX bubmmorexa IJOK
p VH yrep 1 .. P https://m.edsoo.ru/ff0c6df2
nosiei. JIuHuu HanpsKEHHOCTH
49 Pabora cuit 37eKTpOCTaTHUECKOTO OIS, bu6nuoreka [JOK
IMTorennuain. PasHocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6100
[TpoBOAHMKY M TUAJIEKTPUKH B
50 C-)JII;KT I(l)CTaTI/I‘-IeI([:KOM HOI:IG bubmmorexa IJOK
P ) https://m.edsoo.ru/ff0c7018
JmsnekTpudeckasi MpOHUIIAEMOCTb
" bubnuotexa [JOK
51 OnektpoéMkocTb. Konnencarop https-//m.cdsoo.ru/fc7126
57 DNEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. bu6nuoreka [IOK

DHeprus 3apsHKCHHOTO KOHICHCATopa

https://m.edsoo.ru/ff0c72c0
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https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnas pabora "M3mepenne
3NEKTPOEMKOCTH KOHJeHcaTopa"

54

[IpuHIMI NEeCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAJIBLHOIO ammapara,
CTPYHMHOrO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHUE AIEKTPOIPHOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymiectBoBanus. [loctossHHBIN TOK. Cuia
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
Oma 1i1d yyacTka 1enu

56

[TocnenoBarenbHOE, TAPAILIEIEHOE,
CMEIIIaHHOE COeIMHEHHE TIPOBOTHUKOB.
JlaGopaTtopHnas pabota «3yuenue
CMEIIAHHOTO COSAMHECHHUSI PE3UCTOPOBY

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTH ANEKTPUUIECKOTO TOKA.
3akoH /[xoyins-Jlenma

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM)

BHGKTpHHGCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopaTtopnas pabora «M3mepenne I/C
HNCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COITPOTHUBIICHUS

0.5

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTPOHHAS IPOBOJMMOCTD TBEPIBIX
METAIIJIOB. 3aBUCUMOCTh COTPOTUBIICHUS
METaJUIOB OT TeMIEePaTypHI.
CBepXInpoBOAUMOCTb

60

DJIeKTpUUYECKUH TOK B Bakyyme. CBOMCTBa
DJIEKTPOHHBIX IIyYKOB

61

[TonynpoBOAHUKY, UX COOCTBEHHAS U
MpUMeCcHask MPOBOAUMOCTh. CBOMCTBA p—n-
nepexoja. [lomynpoBoAHIUKOBBIE TPHOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DIEKTPUUECKUI TOK B pacTBOpax 1
pacruiaBax 3JeKTPOJIUTOB.
DIEKTPONUTHYECKAs JUCCOLIHAIIHSI.
DIIEKTPOIIN3

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUYECKUM TOK B ra3ax.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae
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CaMOCTOSTEILHBIN U HECAMOCTOSITEIILHBIN
paspsa. Monnus. [1na3sma

DrexTpudecKkre mpudOpbl U yCTPOHCTBA U UX

64 npakTuyeckoe npumeHenue. [Ipasuna 1 buGmnorexa [JOK
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacCHOCTH
. but6mmoreka [IOK
65 O06o6mamul ypok «IeKTPOIUHAMUKAY 1 hitps:/m.cdsoo.ru/f0c88be
KoHnTtponbHast paborta mo Teme
«Qnekrpocraruka. [locTosHHBIN
66 3JIEKTPUYECKHI TOK. TOKH B pa3IuyHbIX 1 bu6nuoreka [IOK
cpenax» /Beepoccuiickas mpoBepodHas https://m.edsoo.ru/ff0c8a8a
paboTa npu MpoBeACHUHN Ha OyMaKHOM
HOCHTEJIE
67 Pesepsuslit ypok. KonTponbHas pabora no 1 bubmmoreka [JOK
TeMe "DnekTpoauHamMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O0o0aronuii ypox mo 1 bu6nuorexa [IOK

temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68
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11 KITACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne aTa ndponbie
n/n Tema ypoxa Bcero Kontponnubie  Ipakrmueckue il:;yqeﬂml (I)lﬁ[()bal;OBaTeJIbele
padoThI padoThI pecypes

ITocTostHHBIE MArHUTHI U UX

1 B3auMoieiicTBue. MarautHoe nosie. Bektop 1 bu6mmoreka [IOK
MarHUTHOW MHAYKUHUH. JINHUM MarHUTHOMU https://m.edsoo.ru/ff0c9778
WHIYKITUW
MaruuTtHoe noJje IpOBOJHUKA C TOKOM.

2 OnbIT OpcTena. B3211)HM0§6171CTBH6 1 bubnorexa LIOK

https://m.edsoo.ru/ff0c98fe

MPOBOJIHUKOB C TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bu6nuorexa [IOK
MAarHUTHOTO TOJIA KATYIIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TOJISl HA TPOBOJHUK C

4 tokoMm. Cunia Amnepa. JlabopaTopHas pabora 1 1 bu6nuoreka [IOK
«Hccnenosanue neicTBUS NOCTOSIHHOIO https://m.edsoo.ru/ff0c9ac)
MarHuTa Ha paMKy ¢ TOKOM»

efCcTBHE MarHUTHOIO ITOJIS Ha
5 L[I[Bnmymy}oc;{ 3apsuKeHHYI0 yactuiy. Cuiia 1 buGnnorexa [IOK
https://m.edsoo.ru/ff0c9df4

Jlopenma. Pabora cunsl Jlopeniia
OnekTpoMarHuTHas uHaykus. [lotok

6 BEKTOpa MarHuTHOW uHAyKIuu. IJ1C 1
WHIYKIWW. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu dapanes

7 JlaGopaTtopHnas pabora «/cciaenoBanue 1 1 bu6nuoreka [IOK
SIBJICHUS DJICKTPOMArHUTHOM UHIYKITUW)) https://m.edsoo.ru/ff0cal50
NHIyKTUBHOCTD. SIBIICHUE CAMOMHIYKIIUH.

] OJ1C caMOMHAYKIIMHU. DHEPTUsi MATHUTHOTO 1 bu6nuoreka [IOK
MOJISl KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
oJie
TexHu4eckue ycTpouCcTBa U UX IPUMEHEHHUE:

9 MOCTOSIHHBIE MarHUTHI, JIEKTPOMArHUTHI, 1

SJICKTPOABUIATCIIb, YCKOPUTCIIN
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OJIEMCHTAPHBIX YaCTUL, HHAYKIWOHHAA I1€Yb

O6o06maromuii ypok «MarHuTHOE ToJie.

bu6mmoreka [IOK

10 DneKTpOMarHuTHasi UHIYKIIHS https://m.edsoo.ru/ff0cab82

1 KonTponbhas pabota no teme «MaruutHoe bubnmoreka [JOK
noJie. DJIEKTPOMAarHUTHAsI MHIYKIUS https://m.edsoo.ru/ff0cad58
CBoOOIHBIE MEXaHUYECKHE KOJIeOaHusI.

12 ["apmonnueckue koneOaHusi. Y paBHEHUE bubmmoreka [JOK
rapMoHH4YecKnx kKonebanuii. [IpeBpamienue https://m.edsoo.ru/ff0caf06
SHEPTUu
JlabGopaTtopHnas paborta «McciaenoBanue

13 3aBUCHUMOCTH TIEPUO/Ia MAIIBIX KOJeOaHui
rpy3a Ha HUTH OT JIJIMHBI HUTH U MaccChl
rpy3a»

Koneb6arenbuplit koHTyp. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHus B UAeabHOM

14 KOJIGGI;.TGJIBHOM KOHTYpE. AHAJIOTUs MEXTY bubmorexa HOK

https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U 3JIEKTPOMAarHUTHBIMU
KoJIe0aHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHMUS
15 3HeI;)r1/}1]1/1 B UJI€aJIbHOM KOJ‘Ie6aTIe)J'IBHOM bubmaorexa LIOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[TpencraBienue o 3aTyxaronux KoiaeOaHUsIX.

16 BrIHyXIeHHBIE MEXaHUYECKHE KOJIeOaHuU . bu6nuorexa [IOK
Pe3onanc. BeinyxaeHHbIE https://m.edsoo.ru/ff0cbb86
DIIEKTPOMArHUTHBIC KOJIeOaHus
[lepemennslii Tok. CHHYCOUIANbHBIN

17 MIEPEMEHHBIN TOK. MOIHOCTh NEPEMEHHOTO bubmmoreka [JOK
TOKa. AMIUTUTYIHOE U JAEHCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HaYEHHUE CUJIbI TOKA M HAIPSDKEHUS

18 Tpancdopmarop. [IponsBoacTBo, nepenaya u
noTpebiieHue NEKTPUIECKON YHEPTHH
YeTpoicTBO U MPAaKTHYECKOE MPUMEHEHUE

19 3JIeIprI/I‘IeCKOF0p3BOHKa, reHepgTopa buGnnorexa [IOK

N https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKA, JIMHUM 3JIeKTponepenay
20 DKOJIOTUYECKUE PUCKU ITPH ITPOU3BOJICTBE
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31eKTpo3Hepruu. Kynprypa ucnoab30BaHus
3JIEKTPOIHEPTUU B TOBCEIHEBHOMN KU3HU

Mexanunueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Cxkopocthb

bu6mmoreka [IOK

21
pacnpoCTpaHEHUs U JJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie ¥ MPOOIBLHBIE BOJHBI
3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa. bu6nuoreka [IOK
22
BricoTta Tona. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
3 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnmoreka [JOK
ckopocTtb. [kaa 351eKTpOMarHuTHHIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIUIBI PaTUOCBSI3U U TETICBUACHHUS.
PazButue cpencts cBszu. Pangnonokarus
but6mmoreka [IOK
25 KonTpoabHas padora «KonebaHust 1 BOIHBI»
p p https://m.edsoo.ru/ff0cc618
IIpssmMonuHeliHOe pacopoCcTpaHeHHE CBETa B
26 O,II[)HO OJTHOM C ez[pe Té)qeqf{)mﬁ UCTOYHUK Bubmzorexa [IOK
p peae. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpaxenue cBeTa. 3aKOHBI OTPAKEHUS
27 CBepTa [Toctpoenue n300 ameﬁnﬁ B IIJIOCKOM bubmaorexa LIOK
’ p P https://m.edsoo.ru/ff0cd4e0
3epKaie
IIpenomnenue cBera. IlosHOE BHYTpEHHEE
28 0Tp axxenue. [IpenenbHBINA yroi n}gﬁ{oro Bubmzorexa [IOK
P P yr https://m.edsoo.ru/ff0cd716
BHYTPEHHETO OTPAKEHUS
29 JlaboparopHas pabota «3mepenne Bbubmunoreka LIOK
TOKAa3aTeIs MPETOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunsel. [TocTpoeHne N300pakeHUN B JIMH3E.
30 dopmyna TOHI;OI‘/JI JIMH3BI g’BeaneHHe BrbmaoTexa LIOK
PMY ’ https://m.edsoo.ru/ff0cddle
JINH3BI
31 JlaGopartophas pabota «/ccnenoBanue
CBOMCTB M300paXECHUH B JIMH3AX)
Hucnepcust cBera. CloskHBIN COCTaB OEJIOTO
32 cgeta. l[Ber. JlaboparopHas paboTa
«Habmonenre mucrepcun CBeTay
33 UnTepdepennus creta. Audpaxius ceera. bubnmoreka [JOK

JudpakumonHas pemeérka

https://m.edsoo.ru/ff0ced22
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HOHepe‘IHOCTB CBETOBBIX BOJIH.

bubmunoreka LIOK

34
[Honspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckrie MpuOOPHI U YCTPOICTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM
36 MI;XS.HI];IIKI/I %OCT JIATEI CIIEIUAJILHON TEOPUN bubnorexa LIOK
) Y p https://m.edsoo.ru/ff0ct862
OTHOCHUTEJIbHOCTHU
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bu6nuoreka [IOK
3aMe/JIeHre BpEMEHU U COKpAIEHUE JITTUHbI https://m.edsoo.ru/ff0cfa42
DHEPrus U UMITYJIbC PEIATUBUCTCKON
38 ‘-IaCTI:/I bl CBHBByMaC(I:)BI C HEeprueu u bubmmorexa IJOK
HBL P https://m.edsoo.ru/ff0cfc68
UMITYJIBCOM. DHEPTHUs MOKOS
39 KonTponbhas pabota «Ontuka. OCHOBBI bubnmoreka [JOK
CIIELIMATIbHOM TEOPUU OTHOCUTEIBbHOCTI https://m.edsoo.ru/ff0cf610
®oronsl. opmyna [Inanka. DHeprus u bu6nuorexa [IOK
40
UMITYJIBC (JOTOHA https://m.edsoo.ru/ff0cfe16
41 OTtkpeiTHE U HccienoBanue Gorodddexra. bu6nuoreka [IOK
OmpiThl A. I'. CtoneToBa https://m.edsoo.ru/ff0cffc4
3akoHbl poTtorpdexra. YpaBHEeHUE
42 SﬁHmTegl)Ha ;[n(l;)l(b(bOToa(b(geKTa «Kpachnas bubmaorexa LIOK
- (BP https://m.edsoo.ru/ff0d015e
rpaauia Gorodddexra
43 Hasnenue ceera. OnbitTe [1. H. JIeGenena. bubmoreka [IOK
XHUMHYECKOe IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiucTBa U MPaKTUIECKOe
44 npuMeHeHue: GporolrieMenT, poToaaTIuK,
CoJTHeYHas OaTapesi, CBETOIUOT
45 Pemenue 3aga4 mo reme «3J€MEHTHI bubmuoteka [JOK
KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbIThI
46 Pe3§ dopra 1mo paccesHUIO 0-9acTh bubmmorexa IJOK
POOpA P t https://m.edsoo.ru/ff0d091a
[InanerapHast MOJEIb aTOMa
bubmunoreka LIOK
47 Hocrynatsr bopa https://m.edsoo.ru/ff0dOafa
48 Wznyyenue u norsouieHne GOTOHOB MPU Bu6muotexa [JOK

nepexoie aToMa ¢ OJTHOTO YPOBHS SHEPTHU

https://m.edsoo.ru/ff0dOafa
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Ha Jpyroi. Buasl ciekTpoB

49

BomHoBEIE cBOMicTBa yacTuIl. BOJIHEI 1€
Bpoitnsa. KopnyckynisspHO-BOIHOBOM
nyanu3M. CIIOHTaHHOE ¥ BBIHYXICHHOE
U3JIy4eHHE

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAAMOAKTUBHOCTHU. OMBITHI
Pesepdopaa no onpeneneHuio coctasa
PaAMOAKTUBHOIO U3TyUYECHHS

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.
Bnusnune PaaAOaKTUBHOCTH HA JKUBBIC
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA. MI30TOIBI.
Anbda-pacnaa. DNeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacman. ["amma-
U3JTy4YeHue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HYKJIOHOB B siape. S nepHble
peakuu. Snepusiii peaktop. [Ipodremsr,
MEPCIEKTUBBI, FKOJIOTUYECKUE ACTIEKTHI
SIEPHOU SHEPTETUKHU

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTUllbl. OTKPBITHE
no3uTpoHa. MeTo1bl HAONIOICHUS U
PErUCTPALIMM 3JIEMEHTAPHBIX YaCTHUL.
Kpyrasiii cton «@yH1aMeHTalbHbIE
B3auMOICHCTBUA. EAMHCTBO usznueckoit
KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otanbl pa3BuTusa actpoHoMud. [Ipukiannoe
Y MHUPOBO33PEHYECKOE 3HAUCHUE
actponomuu. Bu 3BE31HOTO HEOA.
Co3zBe3nusi, sipkue 3BE31bl, IIAHEThI, UX
BuauMoe aBuxkeHne. CoaHeyHas cucreMa

56

Comnnie. CongeuHas akTUBHOCTE. VICTOYHUK
sHeprun CosHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3bI IVIaBHOU OCIEN0BATEILHOCTH.
Buyrpennee ctpoenue 38€311. CoBpeMEHHbIE
MIPEICTABIICHUS O POUCXOXKICHUU 1
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sBorornu CoJIHIA U 3BE3T

58

Mueunsiii [Iyte — Hama [Manaktuka.
Ilonoxenue u ABHNKCHUC COJIHI_[a B
lNanaktuke. ['anaktrku. YEpHBIE IBIPHI B
siIpax rajJjakTUK

59

Bcenennas. Paz0eranue ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.
MeraranakTuka

60

Hepemennsie mpo6sieMbl aCTPOHOMUH

61

KoHnTtposbHas paboTa «2JIeMEHTHI
ACTPOHOMMH U acTPOUZUKI»

62

Ob6o6maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COLIMAJIbHOM M STHYSCKOMN
cdepax AesITeNbHOCTH YellIOBEKa

63

O6o06matromuii ypok. Ponbs u Mmecto ¢pusznku
Y aCTPOHOMUU B COBPEMEHHOHN HAy4YHOUN
KapTUHE MHpa

64

O6o06matromuii ypok. Ponbs pusnyeckoi
TeopHH B (HOPMUPOBAHHUHU TIPEICTABICHUN O
¢du3uueckoil kapTUHE MHUpa

65

Ob6o06maromuit ypok. Mecto ¢puzndeckoit
KapTHHBI MUpPa B OOIIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEJICTaBICHUN O
pUpoze

66

Pe3epBHbIil ypok. MarauTHOE TIOJIE.
DJNIeKTpOMarHuTHast MHIYKIUs

67

PesepBublil ypok. Ontuka. OCHOBBI
CHEINAIbHON T€OPUHU OTHOCUTEIIBHOCTH

68

Pesepnsrii ypok. KBantoBas dusuka.
DJeMeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

o ®dusuka, 10 kmacc/ Mskumes I'.4., byxosues b.b., Corckuit H.H. mon penaknueit
[TapdenTtreBoit H.A., Akunoneproe o6miectBo «M3narensctBo «IIpocBemieHue

o ®dusuka. 11 kmacc: yueb. mnsa oOmieoOpa3oBar. opraHu3aiuii: 6a30BbIA U yriayOJl.
ypoBuu/ I'. 5. Mskumes, b. b. byxoBues, B. M. UYapyrun; mox pen. H. A.
[TapdenTtbeBoii . — 7-e usn., nepepad. — M.: [Ipocsemenue, 2019. — 432 c.: [4] .
un. — (Knaccuueckuii Kypc).

METOJUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

l.

2.

3.

4,

Coopuuk 3amad no ¢usuke: 10-11 xmaccer / O.M. I'pommeBa. — M.: M3natenscTBO
«9K3ameny, 2019.

TeMaTtuueckrue KOHTPOJIbHBIE M caMOCTOsITeIbHBIE padoThl o ¢usuke 10 kimace / O. N.
I'pomueBa. — M.: U3natenbcTBO «IDK3aMen», 2018.

TeMaTnueckrue KOHTPOJIbHBIE M caMOCTOsITeIbHBIE padoThl o ¢usuke 11 kimace / O. N.
I'pomuena. — M.: U3narenbcTBO «OK3amMen», 2018.

KauecTBennsie 3amaun no ¢usuke B cpeaHeit mkose. [locobue mis yuureneit / M. E.
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