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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢gusuke 6a30BOro ypoBHSI HAa YPOBHE CpeAHEro oOIero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHHMH U TpeOOBaHMN K pe3yibTaTaM OCBOEHHUS OCHOBHOMU
oOpaszoBaTenbHOM mporpammbl, mnpeacraBieHHbix B OI'OC COO, a Takxke ¢ ydy€Tom
dbenepasibHOM paboyeill mporpamMmbl BOCIUTAHUS M KOHIIEHIIMU MPENoJaBaHusl y4yeOHOTro
npeamera «®Puszmka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanuu,
peanu3yroIMX OCHOBHBIE 00pa30oBaTEIbHbIE TPOTPAMMBI.

Copeprxanue mporpaMMbl Mo (hU3HKE HampaBlieHO Ha (OPMUPOBAHHUE ECTECTBEHHO-
HAyyHOW KapTuHbI Mupa oOydaromuxcsi 10—11 kmaccoB mpu oOyueHun ux (Qusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATEIBHOCTHOTO mojaxoja. [Iporpamma mo ¢usnke
cootBeTcTBYeT TpeboBanusaM PI'OC COO Kk miaaHUPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U
MeTaIpeAMETHBIM pe3yIbTaTaM 00yUYEHUS, a TAKKE YIUTHIBACT HEOOXOUMOCTh Peash3aIiuu
MEKIPEIMETHBIX CBSI3eM (PU3UKU C €CTECTBEHHOHAYYHBIMU y4eOHBIMH MpenmeTamu. B Heit
ONpENENSIOTCA OCHOBHBIE II€JIM M3Yy4YEeHHs (PU3MKHM Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHMsl, IUIAHUPYEMbIe pE3yJbTaTbl OCBOCHMSI Kypca (U3UKU: JIMIYHOCTHBIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3MKe BKIIOYAET:

e IUTAHUPYEMBIC PE3yJIbTaThl OCBOCHHUSI Kypca (PU3MKU Ha 0a30BOM YPOBHE, B TOM
YHCIIe MPEAMETHBIC PE3YNITATHI IO T01aM 00yUYeHNS;

e cOJIepkaHue yueOHoro npeamera «Pu3nkay 1mo rojgaM o0ydeHusl.

®du3rka Kak Hayka O HamOoJiee OOIIMX 3aKOHaX MPUPOJbI, BBICTYIAs B KadyecTBE
y4eOHOTO MpeaAMETa B IIIKOJIE, BHOCHT CYIICCTBEHHBIM BKJIAJ B CHUCTEMY 3HaHHH 00
okpyxatomeM wmupe. IlkonapHbIl Kypc QUMK — CHUCTEeMOOOpasyromuil i
€CTECTBEHHOHAYYHBIX YYE€OHBIX MPEAMETOB, IMOCKOIBKY (PU3NUYECKHE 3aKOHBI JIeKaT B
OCHOBE TIPOIIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH, Oronoruei, pusndeckoit reorpadueii u
actpoHomuel. Mcnonp30BaHNe W aKTUBHOE NPUMEHEHUE (PU3NYECKUX 3HAHWUW ONpeneisieT
XapakTep M pa3BUTUE PaA3HOOOPA3HBIX TEXHOJOTMH B c(epe 3HEpreTHUKU, TPaHCIOopTa,
OCBOEHHUS KOCMOCA, MOJIyYEHHs HOBBIX MATEPUANIOB C 33JaHHBIMU CBOMCTBAMH W JPYTHX.
N3yuenne ¢Gu3NKKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHOHAYYHOMN
KapTUHBI MHUpa O0Oydwarommuxcsi, B (OpMHUpPOBAHUE YMEHUN NPUMEHITh HAYYHBIM METOJ]
MTO3HAHUS MIPU BHITIOJTHEHUU UMH YYEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca GU3HMKHK 711 YPOBHSI CPEAHEr0 OOIIEro 0Opa30BaHUs IMOJOXKEH Pl
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 OCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBHH C HEWM KypC SIBISIETCS JIOTUYECKU 3aBEPILIEHHBIM,
OH COAEPKUT MaTepHall U3 BCeX Pa3lesioB (PU3MKH, BKIIOYAET KAaK BOIMPOCHI KIACCUYECKOMH,
TaK 1 COBPEMEHHOHN (U3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW maTepuan Kypca (HU3UMKU OOBEAUHEH
BOKpYT ¢usnueckux Teopuii. Bemxymmm B kypce sBisetrcst GOpMUPOBAHHUE TIPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BEILIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE  peanuzanus  npearnosiaraeT — MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHaIa (PU3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUS (DU3UKU C



pa3BUTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMH H
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaouou uanpasnennocmu. Kypc (U3UMKM TpeimnoiaraeT 3HaKOMCTBO C
IMIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTHYECKUX MPUIOKEHUN HM3YyUYEHHBIX TEOpUU U
3aKOHOB.

Hoes sxonocuzayuu peamusyeTcs MOCPEACTBOM BBEICHHS 3JEMEHTOB COJICpKaHUS,
MOCBSIIIEHHBIX SKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKM W  TEXHOJOTWHA, a Takke OOCyXIeHus npobieM  parMoHaIbHOTO
IPUPOAOIIONIB30BAHUS U SKOJIOTHYECKON O€30MacHOCTH.

CrepkHEBBIMH dJIEMEHTaMH Kypca (PU3UKH Ha YPOBHE CpPEIHEro 00IIero oopa3oBaHus
ABIAIOTCA (pr3nueckue Teopuu ((HhopMHUpOBaHHE MPEICTABICHUM O CTPYKType MOCTPOCHUS
¢buszndeckol Teopuu, poiau (PyHIAMEHTAIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
NpPEICTaBICHUSIX O TPHUPOAE, TpaHUIAX NPUMEHUMOCTH TEOpUH, Uil ONMUCAHUS
€CTECTBEHHOHAYYHBIX SIBJICHUI U TIPOIIECCOB).

CHUCTEeMHO-ACSTEILHOCTHBIN MOJAX0 B Kypce (DM3UKU pean3yeTcsl MPexe BCEro 3a
CU4€T OpraHu3aldd SKCIEPUMEHTAIBHON JesTeNbHOCTH oOyuatommuxcs. Jlms 6a3oBoro
YpOBHS Kypca (DU3UKH — ITO HMCIOJIb30BAHUE CHUCTEMbI (PPOHTATBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJAOOPaTOPHBIX pabOT, KOTOpPbIE B MpOorpaMMme Mo Gpu3nke oObeAUHEHBI B
OOIIMI CMHUCOK YYEHHMYECKHX IMPAKTUYECKUX padboT. BrigeneHune B yka3aHHOM TepeyHe
7abopaTopHbIX PabOT, TPOBOAMMBIX JUIS KOHTPOJSI M OIGHKH, OCYIIECTBIIACTCS
yJyacTHUKaMu 0Opa30BaTeNIbHOTO Ipoliecca UCXOAs U3 OCOOEHHOCTEW IUIAHWPOBAHMS U
ocHauleHusi kaOuHera ¢(usuku. IIpu s3TOM oObOecmeunBaeTcsi OBIaJeHHE OOYYAIOLUIUMUCS
YMEHUSIMH TPOBOJIUTh KOCBEHHBIE M3MEPEHUs, UCCIEIOBAHMS 3aBUCUMOCTEH (PU3NUECKHUX
BEJIMYMH U TIOCTAHOBKY OTBITOB M0 IPOBEPKE MPEITI0KEHHBIX TUIOTE3.

bonpiioe BHUMaHHME yAENSETCS PEIICHUIO PAcU€THBIX M KAa4eCTBEHHBIX 3anad. [Ipum
ATOM JIJisi PacU€THBIX 3a/7a4 MPUOPUTETOM SIBJISIOTCS 3a7a4M C SIBHO 3aJaHHON (pr3mdeckoi
MOJIETIbIO, TO3BOJIAIOIINE TPUMEHSATh U3YUECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI0
paszzena Kypca, Tak ¥ MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zienoB. s KaueCTBEHHBIX 3a1ad
MPUOPUTETOM SIBJIAIOTCS 3aJaHUsl Ha OOBSCHEHHE MPOTEKaHWUA (U3MUYECKUX SBICHUU U
MPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolue BhIOoOpa (PU3NYeCKOM MOJICNU JIJIsi CUTYalluu
MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k maTepHaTbHO-TEXHUYECKOMY
oOecreueHnto y4eOHoro mpoiiecca 0a30BbIi ypOBEHb Kypca (PU3HKM Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHUs TOJDKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KabnHeTa (PU3UKU WITH B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa IMpPEeIMETOB €CTECTBEHHO-HAy4yHOro Iukia. B
kabuHeTe (QU3MKK JOKHO OBITh HE0oOXoammoe JlabopaTopHOe O00OpyIOBaHWE IS
BBITIOJIHCHUSI YKA3aHHBIX B IMporpamMMme Mo (U3NKE YUYCHUYECKUX MPAKTUYECKHX paboT u
JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpallMOHHOE 000pyJ0BaHue (OPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU U 00ECIEYMBAECT MOCTAHOBKY MEPEUUCIECHHBIX B MPOrpaMMe
1o U3UKe KIIOYEBbIX JEMOHCTPALUN I UCCIEI0BAaHUS N3yUYaeMbIX SBJIEHUH U MPOLIECCOB,
OMITUPUYECKUX M (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHCHHUH.



JlaGopaTopHoe 00opyIOBaHUE AJIsi YUEHUYECKUX MPAKTUYECKUX padboT dhopmupyercs
B BH/JIC TEMAaTHUECKUX KOMIUIEKTOB U 00ECIEYUBAETCA B PACU€Te OJTHOTO KOMILIEKTa Ha ABYX
oOyuaromuxcs. TeMarnyeckue KOMIUIEKTBI JJaOOPaTOPHOrO 0OOPYIOBAaHMS JOJKHBI OBITh
IIOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX U LU(POBBIX TPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIE IU(POBBIX TaOOPATOPUIA.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

e popMuUpOBaHME HMHTEpPECa M CTPEMJICHUS OOYYalOUIMXCAd K HAYYHOMY H3YUYEHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUI O HAy4HOM METOJAE IO3HAaHUS U (opMHpOBaHUE
MCCJIEI0BATENBCKOTO OTHOIIEHHS K OKPYXKAIOIUM SIBJIICHUSIM;

e popMUpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3ylbTaTa HW3Y4YeHHS OCHOB
CTPOEHMS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

 popmMupoBaHuEe YMEHUN OOBSCHATH SIBJICHUS C UCIOJB30BaHUEM (PU3HUECKUX 3HAHUIM
Y HAy4YHBIX JI0Ka3aTeJIbCTB;

» popMHUpOBAHUE MTPEACTABICHUIA O POJIU (QUZUKHU ISl pa3BUTUS JPYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTrxeHne 3TUX Leie 00ecreunBaeTcsl peleHueM CIeAYIOLUUX 3a/1ad B Mpoliecce
M3Yy4EHHUs Kypca (U3UKU Ha YPOBHE CpeIHEro o0IIero oOpa3oBaHus:

e IPUOOPETEHHUE CUCTEMBI 3HAHUI 00 00IIKX (PU3HUYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpHSIX, BKJIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (U3HKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPO(U3UKH;

e popMUpOBaHNME YMEHUU MPUMEHITh TEOPETUUYECKUE 3HAHUA i1 OOBSCHEHUS
(bu3nuecKux SBJICHUNA B IPUPOJIE U ISl IPUHATHUS MPAKTUUECKUX PEIICHUN B TIOBCEIHEBHOM
KHU3HU;

¢ OCBOCHHE CIOCOOOB pEUIEHUS! PA3IMYHBIX 33Jlad C SIBHO 3a/laHHOM (PU3MUYECKOU
MOJIETIbIO, 3a/ay, MOJPa3yMEBAIOIIMX CAMOCTOSTEIBHOE CO3/laHue (PU3NUYECKOW MOJENH,
a/IeKBaTHOW yCIIOBUSIM 3aJ1a4uH;

e MOHUMaHKHE (U3MYECKUX OCHOB M MPUHLIUIOB JCUCTBHUS TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOLLYIO CPEy;

e OBJIaJICHUE METOAAaMHU CaMOCTOSITEJIbHOTO INIAHUPOBAHUS U MPOBEAEHUS (PU3NUECKUX
HKCIIEPUMEHTOB, aHallM3a W WHTEepIpeTanud HHGOpMalUH, OINpeneseHHUs] TOCTOBEPHOCTH
IIOJIyYEHHOT'O pe3yJIbTaTa;

eCO3/IaHME YCIIOBUM I Pa3BUTHS YMEHUH MPOEKTHO-HUCCIEA0BATENIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha uzyuenne usuku (6a30BbIii YpPOBEHB) HA YPOBHE CPEIHETO OOIIETO 00pa3oBaHUs
otBoauTcs 136 yacos: B 10 knacce — 68 vacoB (2 yaca B Henento), B 11 kitacce — 68 yacos (2
yaca B HEJIEIIIO).

[Ipennaraemspiii B mporpamMmme o (pu3uke nepevyeHb Jad0paTOPHBIX M MPAKTHUYECKUX
paboT SBISETCS PEKOMEHJOBAHHBIM, YUYUTENb JENAeT BBHIOOP MPOBEAEHUS J1aOOPATOPHBIX
paboT 1 OMBITOB C YUETOM MHIMBUIYATBHBIX OCOOCHHOCTEN 00y4aroImuxcsl.

COAEPXKXAHUME OBYUYEHUA



10 KITIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupone. Hayuneie MeTOIBI MO3HAHUS OKpYXKaroIero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MopnenvpoBanue (Qu3MUEeCKUX SABICHUM U mpoueccoB. HayuHble rumoressl.
®dusnyeckue 3aKOHbl U TeOpUu. [ paHuIBl MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIMN
COOTBETCTBHUS.

Ponp u mMecto (usuku B GOpMUPOBAHWU COBPEMEHHOW HAay4HOH KapTUHBI MHpa, B
IIPAKTUYECKON JEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorosble ¥ IH(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBHxeHUE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO ABMXKeHHs. Cucrema
orcu€ra. Tpaekropus.

[lepemenienune, CKOpOCTh (CpeaHss] CKOPOCTb, MTHOBEHHAsE CKOPOCTh) U YCKOPEHHE
MaTEepUAIbHOW TOYKH, UX POEKIHUHA HA OCH CUCTEMbI KoopauHAT. ClI0kKEHHUE TEpEMEILICHHI
U CJIO)KEHHE CKOPOCTEM.

PaBHoMepHOE ¥  PaBHOYCKOPEHHOE  MpsIMOJIMHEHHOe  JBmwkeHue. [ 'paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U MEpEeMENICHUS MaTepHalbHOMI
TOYKH OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHenHoe nBWXEHHE. [[BUKEHHE MATEPUAIBHOM TOYKH 110 OKPYKHOCTH C
ITIOCTOSTHHOM 0 MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JUHEWHAsl CKOpOCTh. Ilepnon m
yacToTa oOparnieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuyeckue yCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: CIUAOMETp, ABUKECHHE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEpe/Iavuu.

Jlemoncmpayuu

Mopens cuctembl OTCU€Ta, WIUTIOCTpAlMS KHUHEMATUUECKUX  XapaKTEPUCTUK
JBUKCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenne Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne JBWKeHWs Teja, OpOIIEHHOTO II0J] YIJIOM K TOPU3OHTY W
TOPU30HTABHO.

N3mepenne yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpaBienue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii akcnepumenm, nabopamopmuvie pabomul

N3yueHne HepaBHOMEPHOTO JIBHXKEHUS C 1IEIIBIO ONpe/IeIEHUsI MTHOBEHHON CKOPOCTH.



HccnenoBaHne  COOTHOLICHHWS  MEXAY  MOYTSIMH, HOPOMIACHHBIMM  TEJIOM 32
MOCJIEIOBATEIbHBIE PABHBIE IMMPOMEKYTKM BPEMEHU NPU PABHOYCKOPEHHOM JIBUKECHHUHU C
HAYaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yueHue nBUAKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Tpunuun otHocutTenbHOCTH [anmunes. IlepBbii 3akoH HproToHa. MHepumanbHbIE
CUCTEMBI OTCYETA.

Macca tena. Cwia. I[lpuHnmn cynepno3unuu cuil. Bropoit 3akoH HberoroHa s
MaTepuasbHON TOUKU. Tpernil 3aKkoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BceMupHOTO TsAroTeHus. Cuna Tsoxectu. [lepas kocMudeckasi CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokos, CKoIbKeHus, kauenust). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHsT CKOJIbXKEHMST U cwia TpeHuss mnokos. Koadbduuuent Ttpenus. Cuna
COIPOTHUBIICHUA NPU IBUKCHUU TEJIA B XKUJKOCTH WJIA Tase.

[TocTynarenbHOE M BpalllaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPIOrO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaiieHus. [liedo cuibl. YCIOBUS paBHOBECHS
TBEPJIOIO TEJIA.

TexHn4eckre ycCTpOMCTBa M MPAKTUYECKOE IMPUMEHEHHE: IMOJUINWITHUKY, JIBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBenue nHepuUU.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3axkon HeroToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MAJCHUH.

CpaBHeHUME CHUIT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie padbomul

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BOZHUKAIOIIKNX B MPYKUHE U PE3UHOBOM
oOpasiie, ot ux aedopmalum.

HccnenoBanne ycioBUrA paBHOBECUS TBEPAOTO TeEJIA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

NmMnynbec maTepuaibHOM TOYKU (TeNa), CUCTEMbl MaTE€pUaNIbHBIX TOYeK. Mmmylbce
CUJIbI U U3MEHEHNE UMITYJIbCA TEJIA. 3AKOH COXPAHECHUS UMITYJIbca. PEaKTUBHOE ABUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckasi sHEprus MatepuaabHON Toukd. Teopema 00 M3MEHEHUN KUHETUYECKOU
SHEPIHUH.



[lorenuuansHass »Heprus. lloTeHnumanbHas sHeprus ynpyro aeGopMHUpOBaHHON
npyxuHbl. [loTeHnanbHas sHeprus Tena BOJIM3H MOBEPXHOCTU 3eMITH.

[ToreHunanbHbIE U HENOTEHUMANbHbBIE CUIIbl. CBA3b paOdOThl HEMOTEHIUAIBHBIX CUII C
U3MECHEHUEM MEXAHMYECKOW SHEPIMHM CHCTEMBI Tell. 3aKOH COXPaHEHUS MEXaHU4ECKOU
DHEPIUHu.

Yrpyrue u Heynpyrue CTOJIKHOBEHMS.

TexHU4ecKue yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHUE: BOIOMET, KONED,
IPYXUHHBIN IUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktrnBHOE BMXEHUE.

[Tepexon noTeHLMANbHON SHEPTUH B KUHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yyenue aOCOIOTHO HEYHpPYroro yaapa ¢ IMOMOUIIbIO JBYX OJWHAKOBBIX HHUTSIHBIX
MasITHUKOB.

HccnenoBanrie cBsI3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOM SHEpPruM Teja Ha
IIPUMEpPE PACTKEHUS PE3UHOBOIO KIYTa.

Paznen 3. MoJiekyasipHast u3nKa 4 TEPMOJIUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUM M UX OMNBITHOE
obocHoBanue. bpoyHoBckoe  nBwkenue. ubdysus.  Xapaktep  ABWKEHUS U
B3aMMOJCHUCTBUS YaCTHUIl BelleCcTBAa. Moenu CTpOEHU ra3oB, KUJIKOCTEW U TBEPABIX TEN U
0OBbsSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THX Mojeied. Macca W pa3Mepbl MOJIEKYII.
KommuectBo BemectBa. [ToctostHHast ABorajipo.

TermnoBoe paBHoBecue. Temnieparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopens wuneanpHOro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON
TEOpPUHM HACATBHOTIO ra3za. AOCONIOTHas TeMmIlepaTypa Kak Mepa CpelIHEH KUHETHYECKON
DHEPruM TEIUIOBOrO JBWKEHUs dactul rasa. lllkama temneparyp KenbBuna. I'a3oBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akon JlanpToHa. HM3omponecchl B
UJCATbHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BellecTBa. ['paduyeckoe mpeacTaBiIcHUE
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnwITHI, MOKa3bIBAIONIME JAUCKPETHOE CTPOCHUE BemecTBa, (GoTorpaduu MOJIEKYII
OPraHUYECKUX COCIUHECHUN.

OnpeIThl 10 U PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OMBITHI, TOKA3bIBAIONIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMO/ICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCY/a.

OMnBIThl, WTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UIECATBHOTO ra3a, U30IPOLIECCHI.



Yuenuueckuii saxcnepumenm, nabopamopusvie pabomul

Omnpenenenre Macchl BO3AyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEpeHui o0bEma
KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXY ITapaMeTpaMH COCTOSTHUS Pa3peKEHHOTO rasa.

Tema 2. OcHoebl mepmoOUHAMUKU

TepmoauHaMuueckass cucteMa. BHYTpeHHsIs dHEprus TEPMOAMHAMUYECKON CHCTEMBI
u crnocoObl €€ wuszMeHeHus. KomudectBo Ttemnorel U paboTa. BHyTpeHHss »Heprus
OJIHOATOMHOT'O0 HWJEAJIBHOrO Tra3a. Buasl Temonepenaudu: TEIUIONPOBOJHOCTb, KOHBEKIUS,
U3IIydeHHE. Y JeNbHas TEINIOEMKOCTD BelecTsa. Koan4yecTBo TEIIoTsl Py TEILIONEpeIaye.

[Tonsitue 00 agmabatHOM mpouecce. IlepBbiil 3akoH TepMoauHaMuKU. [IpumeHeHue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K m3ompoueccam. ['paduueckast untepnperamusi padboThl
rasa.

Bropoii 3akoH TepmonHamuku. HeoOpaTuMocTs npoieccoB B IpUPO/IE.

TennoBble MamuHbl. [lpuHUOMNBL ACHCTBUS TEIJIOBBIX MamuH. IIpeoOpazoBanus
SHEPIrUU B TEIUIOBBIX MamnHax. Koa(UIHMEHT Mone3Horo ASMCTBUS TEIJIOBOW MAIIWHBI.
Huxn Kaprno u ero ko>p@PuIMEHT NOJIE3HOTO JEUCTBUA. DKOJOTHUYECKHUE MPOOIEMBbI
TEIJIO3HEPTETUKH.

TexHu4ecKkue yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEN SHEpruu Teja MpU COBEPIIEHUH PAaOOTHI: BBUIET MPOOKHU U3
OyTBUIKU O] JEHCTBHEM CKAaTOrO BO3/yXa, HarpeBaHue 3(pupa B JaTYHHOH TpyOke MyTéM
TpeHus (BUICOIEMOHCTpPAIIHS).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH Terionepeaye.

OneIT 0 a1abaTHOMY PACUIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mogenun mnapoBoil TypOWHBI, JBHUraTesis BHYTPEHHEIO CropaHusi, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnbie cocmosanus eewyecmea. Dazoevie nepexoovl

[TapooOpazoBanne u KoHaeHcauus. Mcnapenne wu kuneHue. AOCONOTHAas WU
OTHOCUTENIbHASA  BIAXHOCTb  BO3AyxXa. HacelmeHHbld  nmap.  YaenbHas — TEIwioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHSI OT AaBICHUS.

Teépnoe Tteno. Kpucramnmueckue u amopdubie Tena. AHM30TPONUS CBOMCTB
kpuctauioB. JKuakme  kpucramiel.  CoBpemeHHble  Marepuansl. [lnmaBieHne u
KpucTaym3anus. Y ienbHas Tersiora miasneHus. CyOaumanus.

VYpaBHEHHUE TEIIIOBOTO OajaHca.

TexHruecKue yCTpOMCTBA M MPAKTHUECKOE NMPUMEHEHHUE: TUTPOMETP U TICUXPOMETP,
KAJIOPUMETpP, TEXHOJOTUU TMOJYYEHUsST COBPEMEHHBIX MAaTepuajgoB, B TOM YHUCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIEHHBIX NAPOB.



Kurienne npu NOHMKEHHOM JIaBJICHHH.

CriocoObI M3MepeHus BIAKHOCTH.

HaOnroeHne HarpeBaHus | TUIaBJICHHS KPUCTAJUIMYECKOTO BEIIECTRA.
JleMOHCTpaIys KpUCTALIOB.

Vuenuueckuii sxcnepumenm, 1abopamophvie padomoi

M3MepeHne OTHOCUTENFHON BIaKHOCTH BO3TyXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inekmpocmamuka

OnexTpuzaums Tell. DIEKTpUYEeCKUid 3apsan. JlBa Buaa 3IIEKTPUYECKHX 3apsJOB.
[IpoBOOHWKM, MUAJIEKTPUKA W TOJYIPOBOJHUKHU. 3aKOH COXPAHEHHUs BJIEKTPUUYECKOTO
3apsja.

BzaumopeiictBue 3apsgoB. 3akoH Kyiona. TouyeyHbld 3JEKTpUUYECKUN  3apsil.
Onextpuyeckoe mnone. Hanpssk€HHOCTh 3nekTpuueckoro mnoss. IlpuHmun cyneprno3unuu
ANEKTPUYECKUX Mosiel. JIuHun HanpsHKEHHOCTH ANEKTPUYECKOTO MOJIS.

PabGora cun nsnekrpocrarndyeckoro mois. IloreHuman. Pa3HOCTH NOTEHIMANOB.
[IpoBOOHUMKM U  JAUDIIEKTPUKH B  DIIEKTPOCTATHYECKOM  mosie. JluanekTpuyeckas
MIPOHMIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIEKTPOEMKOCTh INIOCKOTO KOHAEHCATOPA. DHEPTUs
3apsYKEHHOTO KOHJIEHCATOPA.

TexHUYEeCKUe yCTPOKWCTBA U MPAKTUYECKOE TPUMEHEHUE: IIEKTPOCKOII, dJIEKTPOMETP,

AIEKTPOCTAaTUYECKAs 3aIuumTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KOH/JIEHCATOop,
KONIMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS AJIEKTPOMETPA.

B3auMoaencTBre HaIEKTPU30BAHHBIX TEIL.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TEI.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKU B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOMIAAW IUIACTHH,
PACCTOSTHUSI MEXKly HUMU U IUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHEH CaTopa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBHUS CYLIECTBOBAHUS DJICKTPUUECKOrO TOKA. MCTOYHMKH
Toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DIEeKTpUUECcKOe COIIPOTHUBIICHUE. Y nenbHOE COITPOTHUBIICHUE BELIECTBA.
[TocnenoBaTenbHOE, MapaieIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOJHUKOB.



Pabora snextpuueckoro toka. 3axoH J[xoymns—JIenna. MoIIHOCTD 3JIEKTPHUUECKOTO
TOKaA.

DIIEKTPOIBUKYILAsI CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHMKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM ) AnekTpudeckoit nernu. Koporkoe 3aMbikaHue.

OneKTpoHHass MPOBOJAMMOCTh TBEPABIX METAUIOB. 3aBUCHMOCTH COINPOTHBIECHUS
METaJUIOB OT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIEKTpUYECKUN TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHass W MNpPUMECHas MPOBOJAUMOCTH MOJYIPOBOIHUKOB.
CsoiictBa p—n-nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DNeKTpUYeCcKuid TOK B pacTBOpax M paciulaBax 3JIEKTPOJHUTOB. DJIEKTPOIUTHYECKAs
TUCCOoIUAIMs. DIEKTPOIIU3.

OnekTpudeckuid TOK B razax. CaMOCTOATENIbHBIA M HECAMOCTOSTEIBbHBIA pa3psi.
Monuus. [1na3ma.

TexHUYecKue YCTpPOWCTBA U NPAKTUYECKOE MPUMEHEHHUE: aMIIEpPMETP, BOJBTMETD,
peocTar, MCTOYHUKHA TOKa, 3JIEKTPOHArpeBATENIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIHbHbBIE
pUOOPBI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIA JAHOJ, TEPMUCTOPHI U (POTOPEZUCTOPHI,
IIOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHrie cUibl TOKAa U HANIPSIKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LUIUHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI, IUIOIIAIN
IIONIEPEYHOr0 CEYECHMSI U MaTepuraa.

CMelnanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe  u3MepeHue  UIEKTpoABMXKywed  cuibl.  KopoTkoe — 3aMbIkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHne >3IeKTpOABMXKYLIEH CHJIBI HCTOYHMKA TOKA W €ro BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmronenue amexTpoiusza.

MexknpeaMeTHble CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHS B 10 Kiacce OCYHIECTBISETCA C Y4ETOM
COJIEPKATENbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH, OMOJOTHH, XHMHUH,
reorpaduu ¥ TEXHOJOTHH.

Meorcnpeomemuvie nousimusi, CBA3aHHBIE C U3YYEHUEM METO/0B Hay4YHOIr'O MO3HAHMSL:
ABJICHHE, Hay4YHbId (DakT, Tunoresa, pusmyeckas BEIWYMHA, 3aKOH, TEOpHUsl, HAOJIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHHe CHUCTEMbl YpaBHEHM, JMHeHHas (yHKuusg, napadona,
runepOonia, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIUHU: CUHYC, KOCHUHYC,



TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX MPOECKLIUU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonoeua: wmexanuyeckoe JBIKEHHWE B SKMBOM mpupozae, auddysus, ocMmoc,
TEIJIOOOMEH JKMBBIX OpPraHM3MOB (BHIBI TEIUIONEpENayd, TEIJIOBOE pPaBHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B XKUBOU IPUPOJIE.

Xumus: JTMCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJEKYJ, MOJb
BEIIECTBA, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TEJ, MKUIAKOCTEH M Ta30B,
AIEKTPUUECKUE CBOMCTBA METAINIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, TaIbBaHUKA.

l'eocpagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocusn: mpeoOpa3oBaHHE IBUKCHHM C HUCHOIH30BAaHUEM MEXAaHU3MOB, YUET
TPEHUS B TEXHUKE, MOJIIUITHUKH, UCIIOJb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHHUKE
(paketa, BOJAOMET M JApyrue), JBHUraTelb BHYTPEHHErO CropaHus, MapoBas TypOuHa,
OBITOBOI XOJIOAWIIBHUK, KOHJIUIIMOHED, TEXHOJIOTUU TIOJyYEHHsI COBPEMEHHBIX MaTEpUaJIOB,
B TOM YHCJIE€ HAHOMATE€PUAIOB, M HAHOTEXHOJOIUH, OJJEKTPOCTAaTUYECKAs 3alluTa,
3a3eMJICHUE DIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTEP, 3IJIEKTPOHArpeBaTesIbHbIE
MPUOOPBI, ITEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3auMoaelCTBHE MOCTOSIHHBIX MarHUTOB. MarHWTHOE MOJIE.
Bekrop marauTHOM WHAyKUuU. [IpuHIMII Cynepno3suuyMyu MarHUTHBIX mojned. JIlnaum
MarHuTHOM UHAYKIMH. KapTuHa TUHUN MarHUTHOW MHIYKIIUM TT0JI1 MOCTOSHHBIX MAarHUTOB.

MarauTtHoe noJie MpoOBOJHUKA ¢ TOKOM. KapTuHa JTUHUI UHAYKIIMM MarHUTHOTO TOJIs
JUIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIIKH C TOKOM.
OmneiT Opcrena. BanmonecTBre NMpoOBOAHUKOB C TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna JlopeHiia, €€ MOIylb W HampaBieHUE. [[BUKEHUE 3apsyKEHHOM YacTUIbI B
OJTHOPOJHOM MarHuTHOM mose. PaGora cuibl JlopeHiia.

SIBreHME SIEKTPOMArHUTHOM HMHAYKIMHU. IIOTOK BEKTOpa MAarHUTHOM WHAYKLUU.
DIIEKTPOABIKYIIAS CAJIA UHAYKIWHU. 3aKOH 3JICKTPOMarHuTHOW nHAyKuuu Dapases.

BuxpeBoe aekTprdeckoe 1moje. IIEKTPOABMKYIIAs CUJIa UHIYKIIMU B TIPOBOJHUKE,
JBUKYIIEMCS TOCTYNATEJIbHO B OHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHAYKTUBHOCTD. SIBIIEHNE CAMOUMHIYKIIMU. DIEKTPOABUKYIIAsA CHUJIa CAMOUHAYKIIHH.

DHeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckue yCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHHUE: ITOCTOSHHBIE MArHHTHI,
3JIEKTPOMArHUTHI, JICKTPOJABUTATEIIb, YCKOPUTEIHN AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS
Meyb.

Jlemoncmpayuu



OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMyYKa MArHUTHBIM MOJIEM.

JInHUY MHAYKIIMY MarHATHOT'O IOJIA.

B3aumopeiicTBue AByX IPOBOJHUKOB C TOKOM.

Cunia Amrepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBneHuE IEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTh  JJIEKTPOJABIKYLIEH CHJIIBI MHAYKIUU OT CKOPOCTH H3MEHEHUs
MAarHUTHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie padbomul

M3yyeHne MarHuTHOTO IOJIS KaTyIIKH C TOKOM.

HccenenoBanne NeMCTBUSI IOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

HccenenoBanne sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUNMHbLE KONEOAHUA

KonebarenbHas cucrema. CBOOOJHbIE MeXaHWYeCKHe KojeOanus. ['apMoHuMYeckue
konebanus. Ilepuon, vactora, amrmnutyna u ¢asza kosebaHuid. [Ipy>KWHHBIH MasTHUHK.
MareMaTtuyeckuii MasTHUK. YpaBHEHHE TrapMOHHMUYecKuX Kojebanuil. [IpeBparenue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii KoHTYp. CBOOOJHBIE SJEKTPOMArHUTHBIC KOJIEOAHUS B HICATHBHOM
KOoJIeOATeTbHOM KOHTYpe. AHAJOTHS MEXIy MEXaHUYECKUMH U DJIEKTPOMAarHUTHBIMU
konebanusimu.  @Dopmyna Tomcona. 3akOH COXpaHEHHS OHEPTUM B  HJICATHLHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBienrie o0 3aryxalwlMX KojeOaHUsX. BbIHyXJIEeHHbIE MEXaHUYECKUE
koJie0aHusi. PezoHanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemennsbiii Tok. CHHYCOMANbHBIA TEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEUCTBYIOIIEE 3HAUEHUE CUJTbI TOKA U HAIIPSKECHHUSL.

Tpanchopmarop. [IpousBoacTBo, nepeaada U NoTpedIeHUE dISKTPUICSCKON YHEPTHH.
DKOJIOTUYECKUE PHUCKH MPHU MPOU3BOACTBE SJICKTPOIHEpruu. KynbTypa HUCMOJIb30BAHUA
3JIEKTPOIHEPTUU B MOBCEIHEBHOM KU3HM.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DJIEKTPUYECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, JINHUU 3JIEKTpOonepeaay.

Jlemoncmpayuu

HccnenoBanre  mapameTpoB  KojeOaTelbHOM  cUCTeMbl  (MPYXKUHHBIM WK
MaTeMaTUYECKUI MasTHHK).

Habmonenue 3aTyxarommx KoieoaHmii.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJI€OaHUIA.

HaGmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.



OcuwinorpamMmbl  (3aBUCUMOCTH  CHJIBIL TOKAa W HalpsOKEHHST OT BPEMEHU) JJIA
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc npu nocnegoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKU UHIYKTUBHOCTU
U KOHJIeHCaTopa.

Mopenb TMHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCHUMOCTH TIEPHOJA MaNbIX KOJIEOAHUN Tpy3a HA HUTU OT JJIMHBI
HUTHU U Macchl Ipy3a.

HccnenoBanre mnepeMEHHOT0 TOKa B LEMH W3 TMOCIEAOBATENIbHO COEIMHEHHBIX
KOHJICHCATOpa, KaTYyIIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u In1eKmpoMaZHUMHbLE 60TIHbL

Mexanudeckue  BOJIHBI, ycioBus — pacmpoctpaHeHus.  Ilepuon.  Ckopoctb
pacnpocTpaHeHusi ¥ JjuHa BoyHbI. [lonepeuynsie U npoaoibHbie BojHbl. MHTEpdepenius u
TudpaKkysg MEXaHUMYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUSI HU3JIYYEHUS] DJIECKTPOMATHUTHBIX  BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarnutHOM BosHe. CBoiicTBa
AJIEKTPOMATHUTHBIX ~ BOJIH: OTPaXXEHWE, TMpeJoMIIeHHue, TMoJjspusanus, Audpakius,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 7eKTPOMarHUTHBIX BOJH. [I[prMeHEHUEe PIEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue  yCTpONCTBA W NPAKTUUECKOE  MPUMEHEHUE:  MY3bIKaJbHBIC
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE MW  MEAMIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHUE TOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue oTpaykeHus U peJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune uatepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOnronenue cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJOM M YacCTOTOM
KoJieOaHui.

HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIICHUE,
noJisipu3anys, udpaxius, tHTepPepeHIms.

Tema 3. Onmuka

I'eomeTpuueckas onrtuka. [IpsmonmHenHOE pacnpOCTPAaHEHUE CBETA B OJHOPOIHOMN
cpene. JIyu cBera. TOUECUHBIN UICTOYHUK CBETA.

OTtpakenne cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHuil B TIIOCKOM
3epKaje.



[Ipenomnenue cBetra. 3aKOHBI MpeNOMIIEHUS cBeTa. AOCONIOTHBIN IOKa3aTeb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. lIpenenbHplil yroa MmojJHOro BHYTPEHHETO
OTPAKEHHUS.

Hucnepcus cBera. CnoxHbIi coctaB Oenoro cBeta. Ler.

Cobuparoniie u pacceuBaroliie JUH3bl. ToHKas IuH3a. POKYyCHOE pPACCTOSHHE H
onTHYecKass cwia TOHKOM JmH3bL. IlocTpoenue wu300paxeHuii B coOMparolUX H
paccenBaroOMX JuH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Hurepdepenuus cera. KorepeHTHble HCTOYHHMKHU. Y CIOBUS
HAONIO/ICHUS! MaKCUMyMOB ¥ MHUHUMYMOB B HWHTEP(EPEHIIMOHHOM KapTHMHE OT ABYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cBera. JudpaxkinumoHHas pemeéTka. YcClIoBHE HAOMIOACHUS TJIaBHBIX
MaKCHUMYMOB IpU NaJ€HUH MOHOXPOMATUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHUYecKue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: OYKH, Jiyna, (hoToanmnapar,
MPOCKIMOHHBIA amMapar, MUKPOCKOI, TEJIECKON, BOJIOKOHHAs OITHKA, AUPPaKIUOHHASL
pelETKa, MOJISPOU.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpoCTpaHEeHUEe, OTPAKEHHE U IpesoMiieHue cBeta. OnTuyeckue
PUOOPHI.

ITonHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanue cBOMCTB N300pakeHU B JIMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKONA.

HaOmronenune natepdepeHinu ceera.

HaOmronenne nudpakiinm ceera.

HabGmronenne nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4yenue ciekTpa ¢ mOMOIIbI0 AUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipu3aluu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopsie padbonul

M3mepeHune rnokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanne CBOMCTB N300pa)KeHUH B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH

['paHnIbl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. [TocTynaTel cienuaibHON TEOPUU
OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTh MOMYJISI CKOPOCTH CBE€Ta B BaKyyMe, MPUHIUII
OTHOCHUTEIBbHOCTH DUHIITEHHA.

OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTU. 3aMeIJICHHE BPEMEHH M COKpAIIICHUE JIJTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MacChl C SHEPTUEN U UMITYJIbCOM PENSTUBUCTCKOM YaCTUIBI. DHEPTHS TTOKOSI.



Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmul KBAHMOBOU ONMUKU

®otonbl. Dopmyna Ilnanka cBsizu sHEpruu (PoToHA C €ro 4acTOTOW. DHEPrus u
UMITYJIBC (DOTOHA.

OtkpeiTrie u wuccnenoBanue ¢orodddexra. Ombitet A. I'. CromeroBa. 3aKOHBI

dotorddekra. VYpaBuenue DitHmTeitHa g ¢doTtodddekra. «Kpachmas rpanuiay
dhororddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.
XUMHUYECKOE JIEUCTBUE CBETA.
TexHuyeckue yCcTpoONCTBa U MPAKTHUECKOE MPUMEHEHHE: (HPOTOINEMEHT, (OTOAATUHK,
COJIHEUHasi OaTapesi, CBETOUO.
Jlemoncmpayuu
®oTo3(ddeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.
CBeToauon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnwiTel Pesepdopna mno paccesHuro o -4acTHIL.
[Inanerapuas monens aroma. Iloctynatel bopa. M3nyuenune m norsjomenue (HOTOHOB MpU
IIEpEXO0JIe aToMa C OJTHOIO YPOBHS SHEpPruu Ha Apyrou. Buasl cnekrpoB. CHekTp ypOBHEN
SHEPTUU aToMa BOJOPOJA.
BosHoBbIE cBOMicTBa yacTull. Bonuel ne bpoitis. KopnycKyisipHO-BOJIHOBOW JTyaiu3M.
CIHIOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHE.
TexHuyeckue yCTpoMCTBA M NPAKTUYECKOE NPHUMEHEHHE: CHEKTPAJbHBIA aHAIU3
(cnexTpockon), 1a3ep, KBAaHTOBbII KOMIBIOTED.
Jlemoncmpayuu
Mopens onbita Pesepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue IMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii sakcnepumenm, nabopamopuvie padbomul
Hab6mronenue mMHeyaToro CekTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTHI,  JOKa3bIBAIOIIME  CIOXKHOCTb  CcTpoeHust  sapa.  OTKpbiTHE
panuoaktuBHOCTH. OmbITel Pesepdopna mo ompeneneHuio cocraBa pPaguOaKTUBHOTO
usnydennsi. CBoiicTBa anmb(da-, Oera-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
KUBbIC OPTAHU3MBL.

OTtkpeiTHE TIPOTOHA W HeWTpoHa. Hyknonnas mozgens sigpa I'elizenOepra—lIBaneHKo.
3apsn aapa. MaccoBoe uncio sapa. M30Tornsl.

Anbda-pacnan. OJEKTPOHHBIA W TO3UTPOHHBIA Oera-pacmaj. [amMma-u3inydeHue.
3aKOH paJMOAKTUBHOrO pacnaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl sapa.



Snepnsble peakunu. [lenenue u cuHTes saep.

Anepubiii peaktop. TepmosinepHblii cuHTe3. [IpoOaeMbl M MEPCHEKTUBBI AIEPHOM
DHEPIreTUKHU. DKOJIOTUYECKUE ACIIEKThI IAEPHONU SHEPTETUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHULL.

dynaameHTanbHble B3auMoeicTBrs. EAMHCTBO hu3HUYecKoil KapTUHBI MUpA.

TexHu4ecKkue yCTpoMCTBA M INPAKTUYECKOE IPUMEHEHHE: JO3UMETp, Kamepa
BunecoHa, siaepHsblil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Ortanbl pa3BUTHS acTpOHOMMM. lIpukilamHOE W MHPOBO33PEHYECKOE 3HAYCHHUE
ACTPOHOMMH.

Bun 3Bé3nnoro neba. Co3Besausi, spKue 3BE3/1bl, IUIAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucrema.

Comnnue. ConHeuHass akTUBHOCTh. McTtounuk sHeprun ConHua v 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEpUCTHKHU. [[narpamMma «CHEKTpaldbHBIA KJIACC — CBETHUMOCTBY». 3BE3JbI
[JIABHOM TOCJIEIOBATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTH» ISl 3BE3J TJIaBHOU
MOCJIEA0BaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. COBpEMEHHBIE MPEACTABICHUSA O
MPOUCXOXKICHUM U 3BOOMKA COHIA U 3BE3/T. DTaIlbl )KU3HU 3BE3]I.

Muneunsiii [yt — Hama ['anaktuka. [lonoxenue u amxenune CosHia B ['anmakTuke.
Turnbl ranakTuk. PaguoranakTuky U kBazapsl. YEpHBIE ABIPHI B siApax rAJIAKTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa60mna. PazOeranue ranaktuk. Teopus
Bospiroro B3peiBa. PenukToBOE M3ITydEeHHE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HaGmrogenusi HEBOOPYKEHHBIM TIJ1a30M € HKCIOJB30BAHUEM  KOMIIBIOTEPHBIX
MPUJIOKEHUN ISl OMPENCJICHUS] TOJIOKEeHHSI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHBIE c03Be3us1 CEBEPHOrO MOJYIIAPHS U IPKHUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06o0maroniee MOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUM B HKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COIMAIbHON U
TUYECKOU cdepax AesATETbHOCTH YeJoBeKa, POJb U MeCTO (U3UKM U aCTPOHOMHUHU B
COBPEMEHHOM HAayyHOM KapTUHE MHpa, pPojb (usmyeckoil Teopun B (HOPMUPOBAHUU
MPEACTABICHUM 0 GU3NUECKONW KapTUHE MUpPA, MECTO (PU3NYECKON KapTUHBI MHUpa B OOIIEeM
PAlYy COBPEMEHHBIX €CTECTBEHHOHAYYHBIX MPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H



Nzyuenue kypca ¢usuku 6a3oBoro ypoBHS B 11 Kiacce OCyHIECTBISETCA C Y4ETOM
COJIepKaTENIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MAaT€MAaTHKH, OWOJIOTMH, XUMUH,
reorpauy ¥ TEXHOJIOTUU.

Meoicnpeomemmnule nonamusi, CBI3aHHbIE ¢ U3YYEHUEM METOJOB Hay4YHOI'O MO3HAHMS:
ABJICHUE, HAYYHBIN (paKkT, TUMOTE3a, (PU3NUECKas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl YpPaBHEHUM, TPUTOHOMETPUYECKUE (DYHKIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI
U UX IPOEKIMH HAa OCHU KOOPIMHAT, CIOXKEHHE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX
byHKIUH, NMPU3HAKA MOAO0OHS TPEYroJIbHUKOB, OMpEAeNiCHUE TUIOMAIN TIOCKUX (puryp u
o0BbEMa Te.

Buonocus: >nextpuueckue sIBICHUS B )KUBOW MPUPOE, KoJieOaTeIbHbIE IBUKEHUS B
KUBOW IPUPOJIE, ONTUYECKUE SIBICHUS B JKUBOH NMPHUPOJE, NECHCTBUE pajHallid HA >KUBBIC
OpraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHMsI KPUCTATMYECKON PEIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpagpua: MarHuTHbIE NOJIOCAa 3€MIIM, 3aJ€KW MarHUTHBIX Py, (poTochéMKa
36MHOM IMOBEPXHOCTH, IIPEICKa3aHNE 36MIIETPSICEHU.

Texnonocusi:  NUHUM  DJIEKTpOIEpeNad,  TEHEepaTop  IMEPEMEHHOIO0  TOKa,
ANEKTPOJBUTATENb, WHIYKIHMOHHAS I€Yb, pajap, pPaguONpUEMHHUK, TEJIEBH30p, AHTEHHA,
tenedoH, CBYU-neub, NpoeKIMOHHBIH anmapar, BOJIOKOHHAs ONTUKA, COJTHEUHas OaTapesl.

IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA I[IPOI'PAMMBLI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLHIET'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «dusnuka» Ha ypoBHE CpeAHEro o0Iero oopasoBaHus
(6a30BBI  ypPOBEHB) JOJDKHO OOECHEYUTh JIOCTUXKEHUE CJICAYIOMMUX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS YyueOHOro mpeamera «®Pu3uKa» JOJKHBI
OTpa)xkaThb TOTOBHOCTb U CIIOCOOHOCTH O0YYaIOIIMXCA PYKOBOACTBOBATHCSA CPOPMUPOBAHHOM
BHYTPCHHEW TIO3ULMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPHEHTALMN, MO3UTHUBHBIX
BHYTPEHHHX YOEXKIECHHUM, COOTBETCTBYIOIIHMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHHUCKOTO
00111ecTBa, paCIIMPEHHUE KU3HEHHOTO OMBITA U OMbITA JEATEIIBHOCTH B IIPOIIECCE PeaT3aluu
OCHOBHBIX HAPaBJICHUH BOCHUTATEIIBHON AEATEIHLHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

chOPMHUPOBAHHOCTh TPAXKIAAHCKON TMO3UIIMU OOYydYaroMIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHICKOIO OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIICUYEIIOBEUECKUX TYMAaHUCTUYECKUX U JEMOKPATUUECKUX
LICHHOCTEM;



TOTOBHOCTH BECTH COBMECTHYIO JESTEIHHOCTh B MHTEPECAX TPAKITAHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIIPABICHUN B 00pa30BaTEIbHON OpraHU3AIINH;

YMEHHE B3aUMOJICHCTBOBATh C COLMAJIBHBIMHU WHCTHUTYTaMH B COOTBETCTBUHM C HX
(GYHKITUAMHA 1 HA3HAUYCHUEM;

TOTOBHOCThH K TYMaHUTAPHON U BOJIOHTEPCKOU NESATEITHHOCTH;

2) IAaTPUMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TPaXKTaHCKON MACHTUYHOCTH, MAaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUSIM POCCHUUCKHUX
y4€HBIX B 001aCTH (DU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S THIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTyallMl0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUCHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3¢TETHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOUYas JCTETUKY HAyYHOI'O TBOPUYECTRA,
MpUCYIIero (pu3nueckoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpPEC K pasInyHbIM cepaMm MpodecCHOHATBHON NeATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOM W TEXHHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOpP OymyIicH
podeCcCHH M pealin30BbIBATh COOCTBEHHBIC )KM3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CITOCOOHOCTh K 00Opa30BaHHUIO M caMOOOpa30BaHUIO B 00JIaCTH (DU3UKH
Ha TIPOTSHKCHUH BCEH JKU3HM;

6) IKOJIOrHYeCKOro BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh DKOJOTHYECCKON KYJIBTYpPhI, OCO3HAHHE TJIOOAIBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYUIIECTBJIEHUE JECUCTBUM B OKPY’KAIOIIECH Cpe/le HA OCHOBE 3HAHUS
LeJIed YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre OIbITa JCATEIHPHOCTH DKOJIOTHYECKOW HAMNpaBICHHOCTH Ha OCHOBE
MMEIONTUXCS 3HAaHUM 110 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HU3NUECCKON HAYKH,

OCO3HAHHWE IIEHHOCTH HAyYHOU NeATeTbHOCTH, TOTOBHOCTH B TIPOIECCE H3YUYCHHS
(M3UKH OCYIIECTBIISITH MPOSKTHYIO M UCCIEAOBATEIbCKYIO IEATeIbHOCTh HHIMBUIYATBHO U
B TpYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble 1ornueckue aeicTBu:



CaMOCTOATEILHO (POPMYIUPOBATh M aKTYaJU3UPOBATH MPOOJIEMY, pacCMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH ICNIN IeATEIbHOCTH, 3a/1aBaTh apaMeTPhl K KPUTEPUHU UX TOCTHIKCHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PAcCMaTPUBACMBIX (DU3HUCCKHX
SIBJICHUSAX

pa3pabaTpiBaTh IUIAH pEHICHUS TMPOOJEMbI C Y4€TOM aHaIW3a WMCIOIINXCS
MaTepHAIbHBIX M HEMAaTePHUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATCILHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM,
OIICHWBATh PHCKH MOCIICJICTBUN JEATEILHOCTH,

KOOPJIMHUPOBATh W BBIMIONHATH PadOTy B YCIOBHUSX pEaIbHOTO, BUPTYAIBHOTO W
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE IIPU PEIICHNUN KU3HCHHBIX IPOOJICM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KIFOUEBBIMU MOHATUIMA B METOJIaMU (PU3NIECKON
HAyKU;

BIIAJCTh HaBBIKAMH YYCOHO-MCCIIEAOBATEILCKOW M TMPOCKTHOM JCATEIBHOCTH B
obnactu (HU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIBHOMY ITOHMCKY METOO0B
penieHus 3a1a4 GU3NIECKOro CoJIepKaHus, MPUMEHEHUIO Pa3IMYHBIX METO0B ITO3HAHUS;

BIIAJCTh BUJIAMU JCATEIHHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIINH,
peoOpa30BaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYyalMsIX, B TOM YHUCJIE TPHU
CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIIATH NMPUYMHHO-CICACTBEHHBIC CBS3M M aKTyaJlM3UPOBATh 3a/Jady, BBIJIBUIaTh
TUIIOTE3y €€ pelleHus, HaXOAUTh apryMEHTHI IJIs J0Ka3aTeIbCTBAa CBOUX YTBEP)KJICHHH,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHUS,

aHAMM3UPOBaTh TONYYCHHBIC B XOJC PEIICHHS 3aJadd pPe3yJbTaThl, KPUTHUCCKU
OIICHUBATh MX JIOCTOBEPHOCTD, MPOTHO3UPOBATh N3MEHECHHE B HOBBIX YCIOBHUSX;

CTaBHUTh U (POPMyIHPOBATH COOCTBEHHBIC 3aJ]a4l B 00pPa30BaTEIIbHOM JICSITEILHOCTH, B
TOM YHCJIC TIPU U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIlUSIM, OIIEHUBATh MMPHUOOPETEHHBIHN OITBIT;

YMETh TIEPEHOCHUTD 3HAHUS TI0 (PU3HKE B MPAKTUICCKYIO 00JIaCTh )KU3HEIEATCILHOCTH,

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, IIPEIaraTh OPUTHHAIbHBIC TOAXObI U PCIIICHHUSI,

CTaBUTH MTPOOJIEMBI U 3a/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ unpopmaunmeii:

BIAJCTh HAaBBIKAMHU TONy4YeHUs wuHPoOpMauu (U3UIECKOTO COACPKAHUS U3
MCTOYHUKOB  PA3HBIX  THUIIOB, CAMOCTOSITEIbHO  OCYIIECTBJISTH  TOWCK,  aHAJM3,
CUCTEMATH3AIMI0O W HMHTEPIPETANNI0 HHPOPMAIMKA  pa3IWYHBIX BUJOB H  (GOpM
MIPE/ICTABIICHHS;

OIICHHBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCITIOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTHHA B
pEIIeHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3aIMOHHBIX 33/1a4 C COOJIOJCHUEM



TpeOOBaHUII SPrOHOMHKH, TEXHHKM O€30MaCHOCTH, THUTHEHBI, pecypcocOepexeHMs,
MPABOBBIX U ATHUECKUX HOPM, HOPM MH(OPMALIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COJAEpkKaHUS B PA3NMUHBIX (opmaTax ¢ yd€rom
Ha3HAuYeHUd WHQPOPMAllUM U I1IEJIEBOM ayAUTOPUHU, BHIOMpas ONTUMAIbHYIO (Qopmy
MIPEACTABICHHS Y BU3YyaIH3aLUU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

OCYUIECTBJIATH OOIIEHUE HA YPOKax (PU3UKHU U BO BHEYPOUHOM JCSATEIBHOCTH;

pacno3HaBaTh MPEANOCHIIKNA KOH(DIUKTHBIX CUTYallMd U CMATYATh KOH(MIUKTHI;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEIICTB;

MOHUMATh U UCIOJB30BaTh MPEUMYIIIECTBA KOMAHHOW U UHIUBUTyJIbHOU PabOTHI;

BBIOMpATh TEMATUKY U METOAbl COBMECTHBIX JCHCTBUM C YUETOM OOILIMX UHTEPECOB U
BO3MOKHOCTEH Ka)XJA0ro YieHa KOJIJIEKTHUBA,

IPUHUMATh LEIH COBMECTHOM JESTENbHOCTH, OPTraHU30BBIBATH M KOOPAMHHPOBATH
NEUCTBUS MO €€ JOCTHKEHUIO: COCTABJIAThH IUIAH JCWCTBUM, PacHpeAessiTh POJIU C YUYETOM
MHEHUN YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAaue€CTBO CBOEro0 BKJaJa M KaXKJOr0 y4YacTHHMKA KOMaHAbl B OOLIUI
pe3ynbTaT 1Mo pazpadOTaHHBIM KPUTEPHSIM;

MpeiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAEU C TO3ULIMH HOBU3HBI, OPUTUHAIIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBIJISITh TO3UTHUBHOE CTPATETHMYECKOE MOBEACHUE B PA3JIMYHBIX CHUTYalMSX,
MPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBEpPCAJbHbIE Y4eOHbIC 1CHCTBUS

Camoopranusauus:

CaMOCTOATENBHO OCYILECTBIIATh TO3HABATEIBHYIO IESITEIBHOCTh B 001acTH (DU3UKU U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IIJIaH PEIICHMS PACUETHBIX U KaU€CTBEHHBIX 3aJa4, MIaH
BBITIOJTHEHUSI TPAKTHUECKOH paboThl € Y4YETOM HMEIOIIUXCS PECYpcoB, COOCTBEHHBIX
BO3MO>KHOCTEHN U PEANIOYTEHN;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBINM BRIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH
3a pEILICHHE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CcriocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO JIPYIUIMU B 007acTU (UBUKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JIaBaTh OLICHKY HOBBIM CUTYallUsiIM, BHOCUTbh KOPPEKTHUBBI B I€SITEIHOCTh, OLIEHUBATD
COOTBETCTBHUE PE3YyJIbTATOB LEISIM;



BJIQ/IETh HABBIKAMHM IIO3HABATENIbHOM pedlieKcuM Kak OCO3HAHUSl COBEPIIAEMBIX
JEUCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pe(IEKCUU 111 OLEHKU CUTYalluu, BEIOOpa BEPHOIO PELLICHUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEUICHUS 10 UX CHUKCHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JAESATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apPIYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKU.

B npouecce nocTuxkeHNs JIMYHOCTHBIX PE3YJIbTATOB OCBOEHMS IIPOTPaMMBI 110 (PU3HKE
JJI1  YpOBHS CpegHero oOmero oOpa3oBaHus y OOYyYalOUIMXCS COBEPUIEHCTBYETCS
HMOILIMOHANIBHBIN UHTEIIEKT, IPEANOoIaralomuil choOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIOYAIOIIETO CIIOCOOHOCTh IOHUMAaTh CBOE HAMOLMOHAIBHOE
COCTOSIHME, BMJIETh HAIpPABJICHUS PA3BUTHS COOCTBEHHOW SMOIMOHANBHOM c(epbl, ObITh
YBEpPEHHBIM B ceOe;

CaMOPETYJIMPOBAHUsI,  BKJIIOYAIOWIETO  CaMOKOHTPOJb,  yYMEHHE  IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJaNTHPOBATHCA K 3MOLMOHAIBHBIM
M3MEHEHUSIM U IPOSIBISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOLIEH CTPEMIICHUE K JOCTWKEHHUIO LIEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHE JIEVUCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEN;

AMIIATUH, BKIIOYAOIIEH CITIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE APYTHX,
YUUTBIBaTh €r0 NpPHU OCYLIECTBICHUM OOIIEHHS, CIOCOOHOCTb K COUYYBCTBUIO U
CONIEPEKUBAHMUIO;

COLIMAJbHBIX HABBIKOB, BKJIIOYAIOMIMX CIHOCOOHOCTh BBICTPAWBATh OTHOLICHUS C
JIPYTUMU JIIOAbMU, 3200TUTHCSI, MPOSIBISATH HHTEPEC U pa3periaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mpenMeTHble pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

JEMOHCTPUpPOBAaTh Ha TMpuUMepax pojb M MecTo (GU3UMKM B  (HOPMHPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B
MIPAKTUYECKON AEATEIbHOCTH JIFOJIEH;

YUUTHIBaTh TPAHULBl IPUMEHEHHSI U3YUYEHHBIX (PU3NYECKUX MOJENIEeN: MaTeprasibHas
TOYKa, HHEpIUAIbHAS CUCTEMAa OTCUYETA, aOCOMIOTHO TBEPJIOE TEINIO, UACATBHBIN a3, MOJCIN
CTPOEHHUS T'a30B, KUJIKOCTEHU U TBEPABIX TEJI, TOUCUHBIN AIEKTPUUECKUHN 3apsl IIPU PELICHUN
bu3nueckux 3aaay;

pacro3HaBath (pU3HUECKHE SBJICHUS (MPOLECCHI) U OOBICHIATH UX Ha OCHOBE 3aKOHOB
MEXaHMKHU, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIECTBA U JJIEKTPOJIUHAMUKHU:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBH)KEHHE, CBOOOAHOE MaJeHUE Tel,
JBIDKCHUE TO OKPY)KHOCTH, WHEpIMs, B3auMmojeicTBue Tei, auddys3us, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00BbEMA T MPU HarpeBaHUU
(oxnaxxeHnn),  TEIUIOBOE  pPAaBHOBECHE,  HWCIAPEHWE,  KOHJEHCALMs,  IUJIABJICHUE,



KpUCTaJUIM3alMs, KUIIEHUE, BIAXHOCTh BO3[yXa, IOBBIIIEHUE AaBICHUS ra3a MpU €ro
HarpeBaHUM B 3aKpbITOM COCYZAE, CBSI3b MEXKIy [apaMeTpaMu COCTOSHHMS Ta3a B
M30MpoIleCcCax, IEKTPU3ALUS Tell, B3AUMOICHCTBUE 3apsI0B;

ONKCHIBATh ~MEXAHUYECKOE JBUKEHHME, HUCIOJb3ysAd (U3MUECKHE  BEJIUYMHBIL:
KOOpPJIMHATA, yTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CHIa, UMITYJIbC TENa,
KMHETUYECKasi HHEeprus, MOTEHIMalbHasg SHEPrus, MeXaHH4eckas paboTa, MeXxaHU4YecKas
MOIIHOCTh; MpPH ONHCAHUM HIPABWIBHO TPAKTOBaThb (PU3MUECKHI CMBICI HCHOJIb3yEMbIX
BEJIMYMH, WX OOO3HAYEHUS U €IMHULbI, HaXOAUThb (OPMYJIbI, CBA3BIBAIOIINE JIAHHYIO
(u3NYECKYIO BEIMUUHY C APYTUMHU BEJIUUYNHAMU;

ONKCHIBATh HW3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHHS, HCIIOIb3YS
dbusznueckue BENIUYUHBL JaBIICHUE Ta3a, TeMIlepaTypa, CpeaHSs KUHETHYeCKas SHEeprus
XA0TUYECKOTO JBMKEHHSI MOJIEKYJ, CPEIHEKBAIPATUYHAsI CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIUIOThl, BHYTPEHHSS dHEprus, paboTa raza, Koa(pGUIHUEHT NOJE3HOr0 JEHCTBUS TEIIOBOTO
JBUTATENsI; MPU ONUCAHWU MPaBUIBHO TPAKTOBATH (PU3UYECKHI CMBICI HUCIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS M E€JIMHHULBI, HAXOAHUTH (POPMYIIbI, CBSI3BIBAIOIIME JAHHYIO
(M3UYECKYIO BEIUYHUHY C IPYTUMH BEJIMYMHAM;

OIMCBHIBATH U3yUYEHHBIE JICKTPUUECKUE CBOMCTBA BELIECTBA U AIEKTPUUECKUE SBICHUS
(mpotiecchbl), UCHONB3Ysl (PU3NYECKUE BEIWYUHBL AJIEKTPUUECKUI 3apsll, 3JIEKTPUUECKOe
110JI€, HANPSKEHHOCTD MOJIsA, MTOTEHIMAN, PA3HOCTh MOTEHI[UAJIOB; IPU ONMCAHUU MTPABUIILHO
TPaKTOBaTh (PU3UYECKUN CMBICH HCIOJIB3YEMBIX BEIMYUH, UX OOO3HAUYECHHS] W E€AUHUIIBL;
yKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3NYECKYI0 BEIMYMHY C APYTUMHU
BEJIMYMHAMU;

aHAJIM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBICHUS, UCIOJIB3YSl (PU3NUYECKUE 3aKOHBI U
MPUHIUIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsl HetoToHa, 3aK0H coXpaHeHUs
MEXaHUYECKON DSHEpPruM, 3aKOH COXPAHEHUS HMMIYJbCa, MPUHLMI CYNEPHO3UIMU CHIL,
INPUHLMI PABHONPABUS HMHEPLUUAIBHBIX CHCTEM OTCUETA, MOJEKYISIPHO-KUHETHYECKYIO
TEOPHIO0 CTPOEHHUS BEIIECTBA, Ia30BBIE 3aKOHBI, CBS3b CPEIHEH KWHETHUYECKOW 3HEPTUU
TEIJIOBOTO  JIBMOKEHUS MOJIEKYJT C  aOCOJIIOTHOM Temmeparypod, TEpBbIi  3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHMsS DJIEKTPUUYECKOIro 3apsna, 3akoH KyioHa, mpu 3ToM
paznuyaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €T0 MATEMATUYECKOE BHIPAKEHUE U YCIOBHS
(rpanuIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPHUHIMIMBI JCHCTBHS MAaIIMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MMACHOIO UCIIOIb30BaHUS B IOBCEIHEBHOW KU3HH;

BBITIOJIHATh AKCIIEPUMEHTHI [0 MCCIEIOBAaHUIO (PU3UUECKUX SIBICHUA U MPOIIECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEpPEHHH, MNpu 3TOM (QOpPMYIUPOBATH
npoOjemy/3agady W THUIOTE3y YYEOHOro OSKCIEpHUMEHTa, COOUpaTh YCTAaHOBKY U3
MPeJIOKEHHOT0 000PYAOBaHHUS, TPOBOAUTH ONBIT U (POPMYIHPOBATH BHIBOJIBL;

OCYUIECTBJISTh NMPSMbIE U KOCBEHHBIE HU3MEPEHHsS (PU3NYECKUX BEJIIUYUH, MPU TOM
BBIOMPATh ONTUMAJIbHBIA CIIOCOO M3MEPEHHUs U UCIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKU
MOTPETHOCTEN U3MEPEHN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3MUECKMMH BEIMUYMHAMHU C HCIOJIB30BAaHUEM
NpSAMBIX W3MEPEHUM, NMPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH pPE3YJIbTAThHI



MOJIyYeHHOW 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BHUAE TaOMUI M TpapuKoB, I€IaTh
BBIBO/JIBI 10 PE3YyJIbTATAM HCCIIENOBAHNS;

coOJII01aTh MpaBWiIa OE30MaCHOTO TpyJAa MPHU MPOBEIECHUU HCCIEIOBAHUNA B paMKax
y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEILCKOM U MPOCKTHOM JESITENIbHOCTU C
HCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00PAaTOPHOTO 000PYI0BAHUS;

pemath pacyéTHBIE 3aJaud C SIBHO 3aJaHHOW (DU3MUECKON MOJENbI0, HCIOJIb3Ys
¢u3nUeckue 3aKOHbl W TPUHIIMIIBI, HAa OCHOBE aHajin3a YCJIOBHUS 3aJaydl BbIOMPATH
(U3UYECKYIO0 MOJIEb, BBIACIATh (PU3NYECKUE BEIMYMHBI U (OPMYIIbl, HEOOXOUMBIE IS €€
pEelIeHUs, TMPOBOAUTH PACUYEThl M OLEHUBATH PEATBHOCTh IOJYYEHHOTO 3HAYCHUS
(M3UYECKON BEITMYNHEI;

pemarh KadyeCTBEHHBIE 3aJa4yd: BBICTPAUBATH JIOTUYECKHM HENPOTUBOPEUHBYIO
IIEMOYKY PACCYXACHUI C OMOpOi Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE
SABJICHUS;

UCIIOJI30BaTh NPH pEUICHUH Y4YEOHBIX 3a/lad COBPEMEHHbIE HWH()OpPMAIMOHHBIE
TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNN U MPEIACTABICHUS YUEOHOU U
Hay4YHO-TIOMYJISIPHOM HMH(OpMaLMK, NMOJIYYEHHOW W3 Pa3IMYHBIX MCTOYHHKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOTY4aEMYIO HH(OPMALIUIO;

OPUBOJUTH MPUMEPHI BKJIAJAa POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAyKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOUIErO0 MHpA, B PAa3BUTUE TEXHUKH U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IO (PU3UKE B TMOBCEIHEBHOM KU3HU IS
oOecniedyeHrs 6€30MacHOCTH Npu 00palleHnuu ¢ IpUOOpaMu U TEXHUYECKUMHU yCTPOUCTBAMH,
JUIE  COXpaHEHMsI 3/0pOBbsi U COOJIOACHHS HOPM SKOJOTMYECKOIO IIOBEICHUS B
OKPYXaIoUIEH CPeIE;

paboTaTh B IpynIe C BBINOJIHEHUEM DPa3INYHbIX COLMAIBHBIX POJIEH, MIaHUPOBATH
paboTy Ipymnibl, pallMOHAIBHO PACIpEeAeaTh 00S3aHHOCTH U IUIAHUPOBAThH AESTEIBHOCTD B
HECTaHJAPTHBIX CUTYalUsX, aJIcKBAaTHO OLICHUBATh BKJIAJl KAKJIOTO U3 YYACTHUKOB I'PYIIIBI B
pelIeHre paccMaTpuBaeMon MpoOIEMBI.

K kxonmy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUpPOBaTh Ha MpuUMepax pojib M MecTo ¢Gu3UKM B (OPMUPOBAHUU
COBPEMEHHOW HAayYHOM KapTUHBI MHUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTHM, B
MPaKTUYECKOMN AESTEIbHOCTHU JIOEH, LIEIOCTHOCTh U €UHCTBO (PM3HUECKONW KapTUHBI MUDA;

YUUTHIBATh TPAHULIBI NMPUMEHEHMS] W3YUYEHHBIX (U3HMUECKUX MOJENEH: TOUYEYHBIH
DJIEKTPUYECKUM 3apsif, JIyd CBETa, TOYEUHbIM MCTOYHHMK CBETA, fAJIEpHAs MOJEIb aToMma,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO Si7[pa MPH pelieHnn (U3NYECKUX 3a/1a4;

pacno3HaBath (pU3HUECKHE SBJICHUS (MPOLECCHI) U OOBICHITH UX Ha OCHOBE 3aKOHOB
ANEKTPOJUHAMUKM M KBAaHTOBOW (DU3UKU: IJIEKTpUYECKass MPOBOAMMOCTb, TEIIOBOE,
CBETOBOE, XUMHYECKOE, MAarHUTHOE JIEWCTBHUS TOKAa, B3aMMOJEWCTBUE MArHHUTOB,
AJIEKTPOMArHWTHAsT WHAYKLHWs, NEUCTBAE MArHUTHOIO IOJISI HAa IPOBOJHHUK C TOKOM H
ABWOKYIIMICS — 3apsAl, SJCKTPOMAarHUTHbIE KoOJeOaHWs W BOJIHBI, MNPSMOJIMHEHHOE
pacnpoCTpaHEHUE CBETa, OTPaKEHUEe, MpeJomiieHue, HuHTepepeHuus, Audpakuus u



NoJIIpU3alusl CBETa, JUCHEepcus CBeTa, QoroanekTpuueckuii 3pdext (potoaddexr),
CBETOBOE /IaBJICHUE, BOSHUKHOBEHHE JTMHEWYATOr0 CIEKTpa aToMa BOAOPOJa, €CTECTBEHHAs
1 UCKYCCTBEHHAsl PaIMOaKTUBHOCTb;

ONKCHIBAaTh ~ M3YYEHHBIE CBOIICTBa BemlecTBa  (DJIEKTPUUECKHE, MArHUTHBIE,
ONTUYECKUE, HIIEKTPUUYECKYIO MPOBOJAMMOCTh PAa3IMYHBIX CpPEA) MU DJIEKTPOMArHUTHHIE
ABJIEHUS (TIPOLIECCHI), UCTIONB3YS (PU3NUECKHE BEIMUMHBL: SJIEKTPUUECKHM 3apsi, cujia ToKa,
AIIEKTPUYECKOE HAINPSIKEHHUE, DJIEKTPUUECKOE COINPOTHUBIEHUE, PA3HOCTh IOTEHLHUAJOB,
AJIEKTPOJIBUKYILAs CUia, padoTa TOKA, MHAYKLIUS MarHUTHOTO MOJs, cuiaa Ammepa, cuia
JlopeHua, MHAYKTUBHOCTD KaTYIIKH, YHEPTHS SJEKTPUUECKOI0 M MATHUTHOTO IOJIEN, IEPUO]T
M 4YacToTa KojeOaHuMi B KoyieOaTeNIbHOM KOHTYpE, 3apsii MU CHjIa TOKa B TpoIecce
TapMOHHYECKUX 3JIEKTPOMArHUTHBIX KoJieOaHul, POKYCHOE pacCTOSIHUE M ONTHYECKas CHUJia
JIMH3BI, IPU ONMCAHUM MPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMbIX BEJIUUMH,
X 0003HAYEHUS M €IMHUIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO (PU3HUYECKYIO
BEJIMYUHY C JPYTHUMH BETUIHMHAMU;

ONKCHIBaTh M3yYEHHBIC KBAHTOBBIC SIBICHHUS M TPOIIECCHI, MCIONB3ySd (PU3NUECKHE
BEJIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI M 9acTOTa CBETA, SHEPTHUS U
uMIyJasc (OTOHA, MEPUOJ MOJypacHana, HEPrHsi CBSI3UM AaTOMHBIX fJ€p, IPU OMHCAHUU
MPaBWIBHO TPAKTOBATh (PU3UUECKHUI CMBICH HCHOJIb3YEMbIX BEIMYMH, UX OOO3HAUEHUS U
€/IMHULIBI, YKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIONINE JTAaHHYIO (PU3MUYECKYIO BETUUYHHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaUYE€HUE (PU3NIECKON BETUIHHBI,

aHAJIN3UPOBaTh (PU3MUECKHUE POLECCHl U SBJICHUS, UCIOJIb3Ysl (PU3NUYECKUE 3aKOHBI U
OpUHLMIBL: 3akoH OMa, 3aKOHBI TIOCJIENOBATENbHOIO M MapajljIeIbHOTO COEAMHEHUS
IPOBOAHMUKOB, 3akoH Jlxoyns—JleHna, 3aKOH JJIEKTPOMAarHUTHOM MHAYKLUHU, 3aKOH
MPSIMOJIMHEHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEIOMIICHHUS
CBETa, ypaBHeHHE OWHIITEHHA sl (oTod(deKrTa, 3aKOH COXpaHEHUs HHEPruu, 3aKOH
COXPAaHEHUsl HMMITYJbCa, 3aKOH COXPAHEHMsI AJIEKTPUUYECKOTO 3apsija, 3aKOH COXpaHEHHs
MaccoBOI0 4Hclia, NOCTyJaThl bopa, 3aKOH pajioaKTUBHOTO pacnaja, MpU 3TOM pa3indaThb
CJIOBECHYIO (hOPMYIHMPOBKY 3aKOHA, €M0 MAaTEeMAaTUYECKOE BHIPAKECHHUE M yCIOBHS (TPaHUIIB,
00J1aCTH) MPUMEHUMOCTH;

OTIPEIETISATH HAMPaBICHUE BEKTOPA MHIAYKIIMKM MAarHUTHOTO TIOJISI IPOBOHUKA C TOKOM,
cwiibl Amnepa u cuibl JIopeHna;

CTPOUTh W OINUCHIBATh H300pakeHHE, CO3/aBa€MO€ IIJIOCKHM 3€pKajioM, TOHKOMH
JIMH30M;

BBITIOJHATH AKCIIEPUMEHTHI 10 WCCIICIOBAaHUIO (PH3UYECKHUX SIBICHUN M MPOIECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEpPEHHIl: Tpu OSTOM (HOpMYIHUPOBATH
npoOjemy/3agadyy W THUNOTE3y YYEOHOro OSKCIEpUMEHTa, COOUpaTh YCTAHOBKY U3
MPEJIOKEHHOTO 000PYA0BaHUS, TPOBOAUTD OMBIT U POPMYIHUPOBATH BHIBOIBL;

OCYIIECTBIATh MPSIMbIe U KOCBEHHBIE M3MEpPEHUS (PU3UYECKUX BEIWYHH, TPU STOM
BBIOMpATh ONTHUMAJIBHBIN CITOCOO M3MEPEHHUs M HCIIOJIb30BAaTh U3BECTHBIE METOJBI OICHKH
MOTPETHOCTEN U3MEPEHN;

UCCIIEIOBaTh 3aBUCUMOCTH (DM3MYECKHX BEJIMYMH C HCIOJIb30BAHUEM MPSMBIX
W3MEPEHUI: PU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3yibTaThl MOTYYCHHON



3aBHCHUMOCTH (U3WYECKUX BEIUYMH B BHUJE TaOmUI] U rpadukoB, NenaTh BBIBOJBI I10
pe3ynbTaTaM HCCIeI0BAHNUS;

coOJII0IaTh MpaBUiia OE30MaCHOTO TpyAa MPU MPOBEIECHUU HCCIEAOBAHUIM B paMKax
y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEILCKOM U MPOCKTHOM JESITENIbHOCTU C
MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U TaOOpaTOPHOTo 000pyA0BaHNUS;

pemath pacyéTHBIE 3aJaud C SIBHO 3aJaHHOW (DU3MUECKON MOJENbI0, HCIOJIb3Ys
¢u3nUecKkue 3aKOHbl W TPUHIIMIIBI, HA OCHOBE aHajiu3a YCJIOBHUS 3aJayd BbIOUPATH
(U3UYECKYIO0 MOJIEb, BBIACIATh (PU3NYECKUE BEIMYMHBI U (OPMYIIbl, HEOOXOUMBIE IS €€
pelieHusi, MPOBOAUTH pacuy€Thl M OLEHUBATh PEATbHOCTb IMOJYYEHHOTO 3HAYCHUS
(M3UYECKON BEITMYNHEI;

peliath KaueCTBEHHBIC 3aJayd: BBICTPAWBaTh JIOTUYECKH HEMPOTHBOPEUYUBYIO
IIEMOYKY PACCYXACHUI C OMOpOi Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE
SBJICHUSI;

UCTIONB30BaTh TPU PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBIE HWH(OPMAaIMOHHBIE
TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAIIUN U TIPEICTABICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(pOPMAINH, MOJIYYSHHON M3 Pa3IUYHBIX WCTOUYHWUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOTY4aEMYIO HH(OPMALIUIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAallUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3iaryaTh YCIOBHS UX 0€30MaCHOTO MCIIOJIb30BAHUS B IOBCEAHEBHON KU3HU;

OPUBOJUTH TPUMEPHI BKJIAJa POCCHHUCKUX H 3apyOeXHBIX YUIEHBIX-(QU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS IO (PU3UKE B TMOBCEIHEBHOM KU3HU IS
oOecreueHus 0€30MacCHOCTH IPH OOPAILIEHUH C MPUOOPAMHU U TEXHUYECKUMHU YCTPOHUCTBAMH,
Ui COXpaHEHWsI 3/J0pPOBbSI U COOJIOACHHWS HOPM OSKOJOTHYECKOTO TIOBEICHUS B
OKPY’KAIOIIEH CPELE;

paboTaTh B IpyMIe C BBHINOJHEHUEM Pa3IMYHBIX COLMAJBHBIX POJIEH, MIaHUPOBATh
paboTy TpyNIbl, pallMOHATFHO pacpeAesisaTh 00S3aHHOCTH U TUTAHUPOBATH JESTENBHOCTH B
HECTaHIAPTHBIX CUTYAIUsX, aIeKBAaTHO OIICHUBATH BKJIA]] KaX0T0 U3 YUaCTHUKOB TPYIIIHI B
pelIeHre paccMaTpuBaeMOl POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
JlesITenbHOCTh YUUTENSI ¢ YI€TOM pabodeil mporpaMmbl BOCTIMTAHUS:
® YCTAaHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUW MEXIY YYUTEIEM M €ro YYCHHKaMH, CIIOCOOCTBYIOIIMX ITO3UTHUBHOMY BOCIPHUATHIO YYaIIMMHCS
TpeOOBaHUH ¥ MPOCHO yUUTEIIS, TPUBJICICHUIO MX BHUMAHUS K 00CY)KIaeMOl Ha YpOoKe WH(OPMAIIMH, aKTUBU3AIMH WX TO3HABATEIIPHON JAESITeh HOCTH;
e TO0YXJCHUE IIKOJbHHKOB COONIOATh Ha YPOKE OOUICHPHUHATHIC HOPMBI TOBEIACHUS, NpaBWiIa OOIICHHS CO CTapmUMH (YUUTEISIMU) H
CBEPCTHUKAMM (IIKOJLHUKAMHU ), IPUHIIUATIB Y4eOHOW TUCIUILIMHBI M1 CAMOOPTaHU3aINH;
® [IPUBJICYCHUEC BHUMAHUS IIKOJIHHUKOB K IICHHOCTHOMY aCIEKTy U3y4aeMbIX Ha ypOKax SIBJICHUH, OpraHu3als ux paboThl ¢ MOJIy4aeMO Ha YpOKe
COIMAJIPHO 3HAYMMOU HH(DOpMaIuell — HTHUIMUPOBAHUE €€ 00CYK/ICHHUS, BRICKA3bIBAHHS YYAIIMMHUCS CBOETO MHEHUS 1O €€ MOBOIY, BHIPAOOTKH CBOETO K
HEW OTHOILICHMS,
® UCIIOJIb30BAaHUE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COJEp)KaHUs y4eOHOTO MpeaAMeTa 4Yepe3 JAEMOHCTPALMIO ACTSIM HPUMEPOB OTBETCTBEHHOTO,
IPaXIaHCKOTO TOBEACHHUSI, MPOSIBICHUS YEIOBEKOMIOOUS U J00pOCepleyHOCTH, Yepe3 MOA0Op COOTBETCTBYIOIIUX TEKCTOB JUIsl YTEHUS, 3ajad JJis
pelieHus, TPOOIEMHBIX CUTYAIUl A7l OOCYXJACHUSI B KJIacce;
® TpUMCHEHHE HAa YPOKE HHTEPAKTUBHBIX (OpM pabOThl YyYaAIIUXCS: WHTEIUICKTYAIBHBIX WIP, CTUMYJIUPYIONUX ITO3HABATEIHHYIO MOTHBAIUIO
IIKOJILHUKOB; TUAAKTHYECKOro TeaTpa, e MOJy4YeHHbIE Ha YpPOKEe 3HAHUS OOBITPHIBAIOTCA B TEAaTPAJIbHBIX MOCTAHOBKAX; JAUCKYCCHUH, KOTOPHIE NAOT
y4aluMcsi BO3SMOXXHOCTh MPHOOPECTH OMBIT BEJEHUSI KOHCTPYKTHUBHOTO JHANIOTa; TPYMIOBOI pabOThl UM pabOThl B Mapax, KOTOPHIE Y4aT MIKOJIbHUKOB
KOMaHIHOU paboTe U B3aUMOACUCTBHIO C IPYTUMHU JETHMHU;
® BKIIOYEHUE B YPOK UTPOBBIX IPOLEAYP, KOTOPBIE ITOMOTaOT MOAAEPkKATh MOTUBALIMIO JE€TEU K ITOJYYECHHUIO 3HAHUM, HAJAXKUBAHUIO TTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJIacce, MOMOTA0T YCTAaHOBIEHUIO JOOpOKenaTeIbHON aTMOoc(hepsl BO BpeMs ypOKa;
e opranuzanus medcTBa MOTUBUPOBAHHBIX M JIPYAUPOBAHHBIX YyYAIIUXCS HAJ WX HEYCMEBAIOIIMMHU OJHOKIACCHUKAMH, JAIOIIETO IIKOJIbHUKAM
COLMAJIbHO 3HAYMMBIN ONBIT COTPYAHUYECTBA U B3aUMHOM MOMOILIH;
® VHUIMUPOBAHUE WU MOJIEPKKA HCCIEIOBATENBCKOW NIESITEIBHOCTH IIKOJIBHUKOB B pPaMKax pEAM3allMM UMU WHIUBUIYAIBHBIX U TPYIIOBBIX
HCCIIEI0BATENIbCKUX TIPOEKTOB, YTO JIACT MIKOJIBHUKAM BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOATEIHHOTO PEIIEHUS TEOPETHUECKOM MPOOJIeMbl, HABBIK
reHepupoBaHus U O(OPMIICHHS COOCTBEHHBIX WJICH, HABBIK YBAKUTEIHHOTO OTHOIICHHS K YYKUM HACsIM, OGOPMIICHHBIM B paboTax JIpyrux
Mccrea0BaTesNield, HaBbIK IMMyOJIMYHOTO BBICTYIUICHHSI TIEPE]T ayIMTOPHEH, apr'yMEHTHPOBAHUS U OTCTAaUBAaHUS CBOCH TOUKH 3PEHHS.

10 KJTIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontpoabnbie IIpakTnyeckue
NMporpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoThI
pecypchl

Pa3znea 1. PU3UKA U METO/bI HAYYHOI'O IIO3HAHUA

11 ®u3nKa U METObl HAYYHOT'O ITO3HAHUS 2 bubmmoreka [IOK




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

Hroro no pasneny 2
Paznen 2.MEXAHUKA
bu6nuoreka [IOK
21 Kumemariica > https://m.eds00.ru/7f41bf72
bu6nuoreka [IOK
22 Auasiica ! https://m.eds00.ru/7f41bf72
bubnnoreka IIOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 18

Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnuorexa [HOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmmoreka [IOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka HOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24
Pa3znen 4.9JIEKTPOJIUHAMUKA
bu6nuoreka [IOK
4.1 1
eKTpoCTatiia 0 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN NEKTpUYECKUid TOK. ToKu B 12 bubnmoreka [JOK
' Pa3IMYHbIX Cpetax https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
Pe3epBHOe Bpemsi 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

11 KITACC



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

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne n/n P Konrpoabnbie IIpakruueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcbl
Paznen 1.2JIEKTPOAUHAMUKA
MaruuTHoe noJie. DIeKTpOMarHuTHas bubnnoreka HOK
11 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 11
Pazjnen 2.KOJIEBAHUSA U BOJIHbBI
51 MexaHu4eCcKHUe U JIEKTPOMArHuTHbIE 9 1 bubmuorexa [HOK
' KoJe0anus https://m.edsoo.ru/7f41c97c
MexaHU4eCKHE U AIEKTPOMArHUTHBIC bubnmnoreka HOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
2. 1
3 Onaka 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Paznea 3.0CHOBBI CIIEIUAJIbHOM TEOPUY OTHOCUTEJBLHOCTH

31 OCHOBBI crielIuaNbHOM TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCHUTENBHOCTH https://m.eds00.ru/7f41¢97¢c
Hroro no pasneny 4
Paznen 4 KBAHTOBASI ®U3UKA
N bubmmorexa [JOK
4.1 ONeMeHThl KBAHTOBOM ONTHUKHU 6 httos://m.edsoo.ru/7f41697¢
bu6nuoreka [IOK
4.2 CTpoetine aToma 4 https://m.edsoo.ru/7f41c97¢c
43 AToMHOE S1pO 5 Bbubnuoteka LIOK

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



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

Hroro no paszneny 15

Pa3nea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 1

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

Uroro no pasneny 7

Pa3nesn 6.OBOBIIAIOIIEE ITIOBTOPEHUE

bubmnoreka IIOK
6.1 Obo0rmaiouee nosToperHe 4 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 7
INHOYPOYHOE IIVIAHUPOBAHUE
10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpoabnbie IIpakrnyeckue
n/n Bcero u3ydyeHusi  obpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/IbI TO3HAHUS OKPYKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo Gpusuku B hopMHpoOBaHUU
2 COBPEMECHHOM (Ii)a HOM K(E il/lHli MHpa, B 1 bubmoreia HOK
P . i P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETHHOCTH IO IeH
Mexanunueckoe ABuxeHne. OTHOCUTENIbHOCTh
3 MexaHu4ecKoro ABmxeHus. [lepemenienue 1 bubmmorexa [JOK
A - epeMent ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE MPSAMOJIMHEWHOE JBUKECHHUE 1 bubmmorexa [TOK
p P A https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE bubnuoreka [IOK
JBUKECHHE https://m.edsoo.ru/ff0c372e
CBoOogHoe majieHue. Y CKopeHue bubnuorexa [JOK

6
CcBOOOIHOTO ITaJlEHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe asuxenue. JBrmxkeHue bubmuoreka [JOK
MaTepUAIbHON TOYKH 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHOCcUTENbHOCTH ["anumest.

8 Huepuumansubie cuctemsl orcuera. [lepBroiit bubmmorexa LHOK

pi P Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cumna. IIpuHIMI CYIIEPIO3UIIUN
9 cwi. Bropoii 3akoH HII))IOTOHa J};I:I " bubmmorexa LIOK
' p . s https://m.edsoo.ru/ff0c3be8
MaTepHaIbHOU TOYKU

10 Tpertunii 3akoH HproTOHA 17151 MaTepUabHBIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8

11 3aKoH BceMUpHOTO TsiroTeHus. Cuia bubnuotexa [JOK
TsKecTu. [lepBasg kocMuYecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK

12 Cuia octH. 3akoH ['yka. Bec Tena

yrpyT K https://m.edsoo.ru/ff0c3e18
Cuina tpenus. Koaddunment tpenus. Cuina
13 con oTTaneHm[ 1| (11)/1(1) BI/I)KCHI/II/II) Tena B bubmmorexa LIOK
p pra https://m.edsoo.ru/ff0c3f76
YKUJIKOCTH WM Ta3e
[TocTynarenbHOe U BpanaTeibHOE JBUKEHUE

14 a0COJIIOTHO TBEPAOTO Tesla. MOMEHT CHIIBI. bubnmnoreka [JOK
[Imeqo cunel. YcnoBust paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbsc MaTepuaibHOW TOUYKH, CUCTEMBI

15 MaTepualbHBIX ToueK. IMIynbc cuibl. 3aKOH bubnmnoreka [JOK
COXpaHEeHUs uMNyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHHE

16 Pabota n momHoCTh cuibl. KnaeTnaeckas bubnuorexa [JOK

JHEPTusl MaTepuaabHON Touku. Teopema 06

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

W3MEHEHHUH KMHETHYECKOI OHCPIrUun

17

18

19

20

[TorenumanbHas sHeprud. [loTeHunanpHas
SHEpPrus yrnpyro aepopMUpOBaHHOI
npyxuHsbl. [loTeHanbHas 3Heprus Tena
BOJIN3M TOBEPXHOCTH 3EMITH

[ToTeHnManbHBIE U HETIOTCHIIMAILHBIE CUIIBI.
CBs13b pabOTHI HEMOTEHIMATIBHBIX CUJI C
MU3MEHEHHUEM MEXaHUYECKOU dHEPruu
CUCTEMBI TeJI. 3aKOH COXPAHECHHUS
MEXaHUYECKON IHEPTUU

JlaboparopHnas pabota «lccrnenoBanue cBSI3U
paboThI CHIIBI C U3MEHEHUEM MEXaHUUYECKOM
SHEPrUU Tella Ha MPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa»

KonTponbnas padota no Teme «KnnemaTtuka.
Junamuka. 3aKOHBI COXPAHEHHUS B
MEXaHHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

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

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswxenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapakrep ABUKEHUS U B3aUMOACUCTBUSA
4acTHIl BemecTBa. Monenu CTpoeHus ra3os,
KUJKOCTEN U TBEPABIX TEI

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostnHas ABoraapo

TemmoBoe paBHOBecue. TemnepaTrypa u eé
nsmepenue. lllkana remneparyp Llenbcus

25

HUneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGcomoTHas TeMIiepaTypa Kak Mepa cpeaHei
KUHETUYECKOMH OHCPIUuu ABHUKCHUSA MOJICKYII.

bubmuoreka [JOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

VYpasHenue Mengeneesa-Knaneiipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaboparopHas pabota «lccnenoBanue

28 3aBHCUMOCTH MEX/1y IapaMeTpaMu
COCTOSIHUS Pa3peKEHHOTO Ta3a»

29 H3onponeccel B ACATBHOM ra3e U uxX bubnuoreka [IOK
rpaduyueckoe nmpeacTaBieHUue https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprus TepMOAUHAMUYECKOM

30 CHCTEMBI M CLIOCOOBI €€ N3MEHCHUSI. bubmuorexa [JOK
KonunuaectBo temnotel u pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUs OJJHOATOMHOTO UICATBHOTO ra3a

bubmuorexa [JOK
31 Bune! Ternonepenauun
A pel https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.
32 KonndecTBo TEMIOTHI MpH TeIonepeaaye bubmmorexa LIOK
. p peAate. https://m.edsoo.ru/ff0c5c36
AnmnabaTtHBIi poriecc

33 [IepBblii 3aKOH TEPMOAMHAMUKH U €T0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc

34 HeoOpaTtumocTs nporieccoB B MpUPOJIE. bubnuoreka [IOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Ipunnun nevicteus u KIIJI rermnoBoit bubmuorexa [JOK
MalIHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KIT/]

37 DKosoruyeckre mpoodaeMbl TEIIOdHEPTeTHKI
O6o6maromuit ypok «MomnekynsipHas bubnuorexa [JOK

38
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabora no teme

39 «MonekymnspHas ¢puzuka. OCHOBBI bubmorexa HOK

Yp ) https://m.edsoo.ru/ff0c6a50
TEPMOINHAMUKI
40 [TapoobpazoBanue 1 KOHIEHCAITHSI. bubnmoreka [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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Hcnapenue u kunenue

https://m.edsoo.ru/ff0c63b6

AOCOIIOTHAS U OTHOCHUTENbHAS BIAXKHOCTD

bubmuorexa [JOK

41
BO3Ayxa. HachlllieHHbIN nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue u
amopdHbIe Tena. AHU30TPONHS CBOMCTB bubmumorexa [IOK
42
KpuCTauioB. KUJIKHEe KpUCTAIIIBI. https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenue u xpucraumsanus. Y gesbHast bubnnorexa [JOK
TerutoTa miasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 Y 0
PABHEHHE TEIIOBOTO banatica https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anus Tei. DIEKTPUIESCKUH 3apsi. bubnnoreka [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0c6bcc
[IpoBOaHMKY, TUINEKTPUKH U
46 nfn HOBO HIfKI/I 3aK§H COXpaHEHUs bubmmorexa [JOK
YHPOBOA ) P https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsia
47 B3aumopeiictBue 3apsanoB. 3akoH Kynona. bubnuotexa [JOK
ToueyHblii dIIEKTPUYECKUAN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpspk€HHOCTD 3JIEKTPHYECKOTO TIOJIS.
48 [TpuHIMT Cynepo3uITnu EKTPUICCKIX bubmmorexa [JOK
P VH yHep B N P https://m.edsoo.ru/ff0c6df2
noJiel. JInaum HanpsHKEHHOCTH
49 PaGota cuit 371eKTpOCTaTHYECKOTO MOJISs. bubnmnoreka [JOK
ITorennuan. PasHOCTE MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOIHUKY U IUPIEKTPUKH B
50 3J'IF;KT I([)CTaTI/Iqu::KOM HOIjIC bubmmorexa [OK
P ) https://m.edsoo.ru/ff0c7018
JmsnekTpudeckasi IpOHUIIAEMOCTh
bu6mmorexa [IOK
51 C) & . K
FICKIPOCMEOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DNEKTPOEMKOCTD IJIOCKOT0 KOHJEHCATOpa. bubnnorexka [HOK

OHeprus 3apsHKEHHOI0 KOHAEHCATopa

https://m.edsoo.ru/ff0c72c0
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53

54

55

JlaGopartopHas pabota "M3mepenue
NEKTPOEMKOCTH KOHIeHCaTopa"

[IpuHIMT NEHCTBUS U IPUMEHEHHUE
KOH/IEHCATOPOB, KOIMMMPOBAIBHOTO anmnapara,
CTPYHMHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHUE YICKTPOIPUOOpOB

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cymectBoBanus. [locrosaunsiii Tok. Cuita
toka. Hanpsixenue. ConpoTusienue. 3aKoH
Owma i yuactka uenu. Konrponbnas pabora
1o TeMe: "DHeprust 3apsyKEHHOTO
KOHJIeHcaTopa". "DIeKTPOEMKOCTh
KOHJIeHcaTopa'.

56

57

58

59

60

[MocnenoBarenpHOE, apaLICIBHOE,
CMEIIaHHOE COeTMHEHNE TIPOBOTHUKOB.
JlaGopaTtopHas padota «3yueHue
CMEIIAaHHOTO COSAMHCHHUS PE3UCTOPOBY

PaboTa ¥ MOLITHOCTH JEKTPUUECKOTO TOKA.
3akoH [Ixoynsa-JIeHna

3akon OMa 715 TOJTHOM (3aMKHYTOM)
anekTpuueckoil enu. Koporkoe 3ambIkaHue.
JlaGopatopHas pabota «H3mepenue 2/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
COITPOTHBIICHUS

DNEeKTpOHHAs TPOBOAUMOCTD TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

DJIEKTpUUYECKUH TOK B BakyyMe. CBOMCTBA
DJIEKTPOHHBIX ITYYKOB

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

61

[TorynpoBoiHUKH, X COOCTBEHHAs U

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

npuMecHasi mpoBoAUMocTh. CBoiicTBa p—N-
nepexoja. [lomynpoBogHIKOBBIC TPHOOPHI
DJIEKTPUUYECKUH TOK B pacTBOpaxX U
paciuiaBax 3JeKTPOJIUTOB.

https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK

62
DIIEKTPONUTHYECKAs! JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUUYECKUH TOK B Ta3ax.
. . bu6mmoreka [IOK
63 CamocTosITeNbHbBIN U HECAMOCTOSITEIbHBII
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DJeKTpudecKre mMpudophl U yCTPOICTBA M UX
64 i aKTiqecxoe i IfMeHSHI/Ie };I I;BI/IJ'Ia bubmmorexa LOK
P P P https://m.edsoo.ru/ffoc86fc
TE€XHUKU 0€30I1aCHOCTH
bu6mmoreka [IOK
65 6006 i
Oobalowit ypok «IACKTPOAHAMHAK https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme
66 «Qunekrpocraruka. [TocTosHHBIH bubnnorexka [JOK
JJIEKTPUYECKUN TOK. TOKH B pa3ian4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsuslit ypok. KonTpoibHas pabora no bubnnorexka [JOK
Teme "DneKkTpoauHaMuka” https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. OGo0maronuii ypok mno bubnuoreka [IOK

Ttemam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

https://m.edsoo.ru/ff0c8f6c

11 KJIACC
KounuectBo yacos JJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IIpakTnyeckue
n/n u3ydeHusi o0pa3oBaTe/IbHbIE
pecypcsl
1 ITocTossHHBIC MATHUTHI U UX bu6mmoreka [IOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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B3aumojiericteue. MaruutHoe noiie. Bekrop
MarHuTHOM UHAYKIMH. JINHUA MarHUuTHON
UHIYKIUH

https://m.edsoo.ru/ff0c9778

MarsamuTHOE T10J1e IMPpOBOAHHKA C TOKOM.

. bubnuorexa [JOK
2 OmneiT Opcrena. Bzaumoeiicteue https://m.e dsogru /ff0c08fe
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas pabota «3yuenue bubnmoreka [JOK
MAarHUTHOTO TOJISI KATYHIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO MOJIS1 HA POBOJHUK C
4 tokoM. Crita Amnepa. JlabopatopHas pabora bubnuorexa [JOK
«Hccnenosanue neCcTBUSA TOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME MArHUTHOTO TIOJIS HA
) JBIDKYIIYIOCS 3apsiKeHHYI0 yactuily. Cuiia bubmmorexa LOK
https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunsl Jlopenia
DnekTpoMarHuTHast HHAYKIus. [loTok
6 BeKTOpa MarHuTHOM nHAyKImH. DJC
WHIYKIIUA. 3aKOH 3JIEKTPOMArHUTHOM
nHaykunn Papanest
7 JlaGopatopHas pabota «/ccnenoBanue bubnuoreka [IOK
SIBJICHUS 3JIEKTPOMArHUTHOM MHTYKIIUWY https://m.edsoo.ru/ff0cal50
NunykTuBHOCTD. SIBJIEHUE CAMOMHAYKIIUH.
8 OJ1C camOMHAYKIIMH. DHEPTUs MATHUTHOTO bubnuotexa [JOK
10JIs1 KaTYIIKHU C TOKOM. DJIEKTPOMarHUTHOE https://m.edsoo.ru/ff0ca600
nose
TexHu4eckne ycTpoicTBa U X NPUMEHEHHUE:
9 MOCTOSIHHBIE MarHUTHI, JIEKTPOMArHUTHI,
AJEKTPOJIBUTaTeNb, YCKOPUTETU
AJIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS NIeYb
10 O6o06maromuii ypok «MarHuTHOeE ToJie. bu6mmoreka [IOK

DNIEKTPOMArHUTHasE UHIYKITUS»

https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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11

12

13

14

15

KonTtponbHast pabora no Teme «MaruutHoe
noJie. DJIEeKTPOMarHuTHasi MHAYKLUS»

CB00OOIHBIE MEXAHUYECKME KOJIEOaHMS.
["apMonnueckue konebanus. Y paBHEHHE
rapMoHH4YecKux kKoneOanuii. [IpeBpamenue
SHEPrUU

JlaboparopHas pabota «MccrnenoBanue
3aBHCUMOCTH ME€PUOJIa MAIIbIX KOeOaHui
rpy3a Ha HUTH OT JIIMHBI HUTH U MacChl

rpy3a»
Konebatenbublit KoHTYp. CBOOOIHBIE
3JICKTPOMArHUTHBIC KOJICOAHUS B UICATbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIIOTUS MY
MEXaHHYECKUMH U 3JICKTPOMArHUTHBIMHU
KOJICOAHHSIMH

®opmyna ToMcoHa. 3aKOH COXpaHEHHS

SHEPTUU B UI€aTLHOM KOJIe0aTeIbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb820

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxarolux KojaeOaHUsAX.
BrinykeHHBIE MEXaHUYECKUE KOICOaHMSI.
Pe3onanc. BeiHyxaeHHbIE
AIIEKTPOMArHUTHBIC KOJIeOaHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemenHbIit TOK. CHHYCOHU1aIbHBIN
IIEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYJHOE U AEUCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HANIPSKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. IIpousBoacTBo, nepenaya u
noTpedieHue 3JEeKTPUUECKON SHEPTUU

19

VYeTpoicTBO M MPAaKTHUECKOE MPUMEHEHHE
ANIEKTPUUECKOTO 3BOHKA, T€HEepaTopa
MEPEMEHHOT0 TOKa, JIMHUI AJIeKTporepeaay

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



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE

20 aneKTpodHepruu. KynbTypa ucronb30BaHus
AJIEKTPOIHEPTIUH B TIOBCEHEBHOM KU3HU
MexaHuuyeckue BOJIHBI, YCIOBHS
21 pacnpoctpanenus. Ilepuon. Ckopoctb bubnuoreka [IOK
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U TPOI0JIbLHBIE BOIHBI
99 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa. bubnunoreka [JOK
Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
23 DNeKTpOMarHUTHbIE BOJIHBI, UX CBOICTBA U bubnnorexa [JOK
ckopocTtb. [lIkana 351eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHUIUIIBI PaIUOCBSI3U U TEICBUACHUS.
PazButue cpencts cBsa3u. Pagnonokamus
bubmuorexa [JOK
25 KonTponpHas padora «KoiaebaHus U BOIHBD
P P https://m.edsoo.ru/ffOcc6f8
[IpssMonuHetHOEe pacpOoCTpaHEHUE CBETA B
26 OTHOPOIHOM cpene. ToueuHbIi HCTOYHNK bubmorexa LOK
P pese. https://m.edsoo.ru/ff0cd350
cBera. JIyu cBera
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoeHne n300pakeHui B MIOCKOM bubmmorexa [JOK
' P P https://m.edsoo.ru/ffOcd4e0
3epKaie
[Ipenomnenue cera. [lonHOE BHYTpEeHHEE
28 orpaxkenue. IIpeaenbHBIA yToI IIOIHOTO bubmmorexa [TOK
p P yr https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKEHUs
29 JlaGopaTtopHas pabota «3mepeHue bubnuotexa [JOK
MoKa3aTelisl MPEeJIOMIICHHS CTEKIIa) https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n300paxkeHuil B TUH3E.
30 ®opmysa TOHKOH JIMH3bL. Y BeIMYEHHE bubmmorexa LIOK
pMYy ’ https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaboparopHas pabota «MccrnenoBanue

CBOWCTB M300paXCHUN B JIMH3AX)»



https://m.edsoo.ru/ff0cca54
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Hucnepcus cBera. CI0XKHBIN cOCTaB 6€10T0

32 csera. l[Ber. JlaboparopHas paboTa
«Habmonenne nucnepcun cBeTa
HNurtepdepennus cBera. {udpakmus ceera. bubnnoreka [HOK
33 N
Judpakunonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudeckre MpUOOPHI M YCTPOMCTBA U
YCIIOBHS UX 0€30MacHOT0 IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOU
36 MexaHukH. [TocTynaTel crienuaabHOW TEOPUU bubmmorexa [JOK
' 4 H P https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCHTENBHOCTH OJJHOBPEMEHHOCTH. bubnnorexa [HOK
3aMe/IJIeHHe BpEMEHU U COKpaIIeHUE JTMHbI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEISTHBUCTCKOM
38 yactulbl. CBA3b MACChI C DHEPTUEH U bubmmorexa LHOK
) P https://m.edsoo.ru/ffOcfc68
UMITyJIBCOM. DHEPTHUS MTOKOS
39 KonTponbnas padora «Ontuka. OCHOBBI bubnuoreka [IOK
CIIEIIMATIbHON TEOPUU OTHOCUTEIBLHOCTID) https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyna [Inanka. JHeprus u bubnuoreka [IOK
UMITYJIbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccienoBanue GoTodddexTa. bubnuorexa [JOK
Omneitet A. I'. CTonerosa https://m.edsoo.ru/ffOcffc4
3akoHbl poTtorpdexra. YpaBHeHUE
42 SﬁHmTegﬁa nq:bq)oma(b(;@)ema «Kpacnas bubmmorexa LIOK
a - B https://m.edsoo.ru/ff0d015e
rpaauiay Gorodddexra
43 Hasnenue ceera. Onbrtsel [1. H. JIeGenena. bubnmnoreka [JOK
XUMHYECKOe IeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHu4eckue ycTpouCcTBa U IPaKTUYECKOe

npuMeHeHue: GoTo3JIeMeHT, (POToaaTUHK,



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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https://m.edsoo.ru/ff0cf6f0
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CoJTHEYHas OaTapesi, CBETOUO/T

Pentenue 3anau mo teMe «DJIE€MEHTEI

bubmuorexa [JOK

45
KBaHTOBOU OITHUKH https://m.edso0.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna o paccessHuO 0-4acTuIl bubmorexa OK

pOopAa o p ' https://m.edso00.ru/ff0d091a
[Inanerapnas Mozenb aToma
bubmuoreka [JOK
47 [Tocrynartsr bopa
YAATBl HOp https://m.edsoo.ru/ff0dOafa
H3nydenue u noryomenne GOTOHOB MPU
48 e ey;one aToma ¢ OJHOr0 (bOBH?I 3Hepr1/m bubmorexa HOK
P . P P https://m.edsoo.ru/ff0d0Oafa
Ha Apyrou. Bunbl cnektpon
BoaHoBEIe cBOlicTBa yacTull. BoiaHEI e

49 Bbpoiina. KopnyckyisipHO-BOJIHOBOM bubnnoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTKpbITHE PATUOAKTUBHOCTU. OTBITHI

50 Pezepdopna o onpeaenennio cocrara bubmorexa [IOK

pPOP P https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOIO U3ITyYEHUS
CgoiicTBa anb(a-, 6era-, raMmmMa-u3ITydeHus.

51 BinustHue painoakTUBHOCTH Ha KUBbIE
OpraHU3MBI
OTtkpeITHE IPOTOHA U HEUTPOHA. 30TOMBI.

59 Anbda-pacnaa. DNeKTPOHHBIN U bubnnoreka [JOK
NO3UTPOHHBIN OeTa-pacnaz. ['amma- https://m.edso00.ru/ff0d1162
U3ITy4eHUe
OHeprus CBS3U HYKJIOHOB B siipe. SepHble

53 peakuuu. Snepusiit peaktop. [Ipodaemsl, bubnnorexka [JOK
NIEPCIEKTUBBI, YKOJIOTUYECKUE ACIIEKThI https://m.edso0.ru/ff0d1356
AJIEPHOM SHEPreTUKH

54 DyieMeHTapHbIe YacTullbl. OTKPBITHE bubnnorexka [HOK

Mo3UTpoHa. MeTo bl HAOIIOICHUS U

https://m.edsoo.ru/ff0d0e38
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PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusiii cron «®yHaaMeHTanbHbIE
B3anMoieiicTBusl. EQMHCTBO (hm3nueckoit
KApTUHBI MUPa»

55

56

57

58

Bun 3Bé3gHoro Heba. Co3Be3us, spKue
3B63[[BI, IIJTaHEThI, UX BUAUMOC NBUXKCHUC.
Conneynas cucrema

Conne. ConHeu”as akTUBHOCTE. MICTOYHHUK
sHepruu CoJiHIIa U 3BE3]T

3BE3/1bI, ©X OCHOBHBIE XapPaKTEPUCTUKH.
3BE3/bI TTIABHOI MOCIEI0BATEILHOCTH.
Buytpennee ctpoenue 38E31. CoBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBomonu CoHIIa U 3BE3]

Mieynsiii [1yre — Hama ['anakTuka.
[Tono>xenne u neuxenue ConHLA B
I'anaktuke. ['anmaktuky. YEpHbIE IBIPHI B
Apax rajJaKkTUK

59

Bcenennas. Pa3z6eranue ranaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUYEHHUE.
MeraranakTuka

60

61

Hepemennsie mpoOaeMbl aCTpPOHOMHUHT

KonTtponbHas pabota «1eMEHTHI
ACTPOHOMMH U aCTPOPUIUKI»

62

O6o06matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTMYECKOM, COITMAILHON M DTHUECKOM
cdepax AesITeNbHOCTH YelIOBEKa

63

O6o06matomuii ypok. Ponbs u mecto Gpuzuku
Y aCTPOHOMHUH B COBPEMEHHOM HAy4YHOU
KapTUHE MHUpa




Ob6o6maromuit ypok. Pois puznueckoit

64 TEOpHH B (HOPMUPOBAHUU NIPEICTABICHUN O 1
¢du3nveckoil kapTHHE MHUpa
O6o6maromuii ypok. Mecto pusndeckoit
65 KapTUHBI MUpPA B O0ILEM Py COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUI O
npupoze
66 Pe3epBHbIil ypok. MarHutHoe mnoJie. 1
ONeKTpOMarHUTHAs MHIYKLUS
67 PesepsHblil ypok. Ontuka. OCHOBBI 1
CrelHanbHON TEOPUH OTHOCUTEIBHOCTU
68 Pesepnblii ypok. KBanroBas ¢pusuka. 1 bubnuoreka [IOK
DNIEMEHTHI aCTPOHOMUU U acTPOhHU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. mox penakuueit
[TapdentreBoit H.A., AkuronepHoe oo6mectBo «M3narenbctBo «IIpocBemieHuey

» dusuka, 11 kmace/ Mskumes I'.J1., Byxosuer b.b., Yapyrun B.M. nox penakuueit
[TapdentreBoit H.A., AkunonepHoe obimectBo «M3narensctBo «IIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1. ®usmka. 10 kiracc. Y4eOHUK 11 0011€00pa30BaTENbHBIX OPraHU3aIMi C MPHUIL.HA IEKTPOH. HOCUTEIE:
6azoBblii U npoduneHeli ypoBHu/ I'.5. Mskumes, b.b. byxosues, Corckuit H.H./ M.: IIpocemienue,
2020.

2. Kynepureitn 10.C. @usuka. JuddepennupoBannbie KOHTpoibHBIE padoThl.7-11kmacc.CII6.: M3a. Hom

«CeHts10pb», 2015.

3. ®uszuka. «KOHCTPYKTOp» CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX pa®oT. 10 — 11 kmaccel: mocobue s
yuuteneil oomeodpaszosart. yupexaenuii/ C.M. Aunnpromeukns, A.C. Ciayxaesckuid.- M.: [Ipocsemenue,
2018.

4. Coopruk 3ama4 no pusuke. 10-11 xiraccer (k yueonukam I'.51. Mskumesa u.np.) — M.: Dk3ameHn, 2019.

5. Coopnuk 3ama4 no ¢pusuke i 10—11 kmacesr: mocodue i ydammxcsi 001meo0pa3oBaT. OpraHu3ani:
0azoBbiii 1 podwi. ypoau / H.A. Tlapdentsesa.- 5-¢ u3a. M .: [Ipocsemenue, 2017 r.

6. ®usuka. 3agaynuk. 10-11 xi.: ITocobue ans obmeobpazoBar. yupexaenuit / PeimkeBuu A. I1. - M.:

Apoda, 2019.
7. Tematrueckue caMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl Mo gusuke.10 kmace. / O.W. I'pomieBa.- M.
DK3aMeH, 2017.

8. A.IL. PeimkeBny. COopHuUK 3aaa4 1o ¢pusuke. Mocksa, poda, 2017 r

9. ®poHTanbHble JabopaTopHble paboThl Mo ¢uznke B 7-11 Kiaccax 001eo0pa3oBaTEIbHBIX
yupexnaenusax: Ku. s yaurens / B.A. bypos, FO.W. [{uk, b.C. 3BopsikuH u ap.; nox pea. B.A. Byposa,
I'.I". Hukudoposna. - M.: [Ipocseuienue: Yue6, aut., 2015

10. KoaudukaTtop 31€MEHTOB coAepKaHMs U TpeOOBaHMM K YPOBHIO TOJATOTOBKM BBITYCKHHUKOB
00111e00pa3oBaTeNbHBIX YUpexKIACHUN s mpoBeaeHus B 2024 roay eAMHOr0 rocyJapCTBEHHOTO YK3aMeHa
no ®U3UKE.

11. JI. A. Kupuk. ®usuka 10. COOpHUK CaMOCTOATEIbHBIX U KOHTPOJIbHBIX paboT. MockBa «Mnekca»
2019 T.
12. ®usuka. 10 xnacc: TexHOJIOrHYECKHe KapThl ypokoB mo yuebnuky I'.51. Mskumesa, b.b. byxosiesa,
H.H. Cotckoro/ aBt.-coct. H.JI. Ilenareituenko.- Bonrorpaa: Yuurens. 2019.

13. I'.B. Mapkuna ®uznka 10 xnacc. [loypounsie miansl o yueOnuky I'.51. Mskumesa, b.b. byxoBuesa.
B.: Yuurens, 2020.



14. COOpHUK TECTOBBIX 3aJaHUN I TEMAaTHYECKOTO M UTOTOBOTro KOHTpois. dumsmka 10 kmacc. M.:
«nrennext-Lentp», 2019

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. budmuoreka LIOK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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