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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOro YpoBHS Ha YpOBHE CpeaHEro oouiero odpa3zoBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH W TpeOOBaHWUH K pe3ylbTaTaM OCBOSHHS OCHOBHOM
oOpasoBarenbHOl Tporpammel, mpeacTaBieHHbBIXx B DPI'OC COO, a Takke ¢ yd€ToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHUS W KOHIEIIMU TMPENOoJaBaHUsl y4eOHOTO
npeamera «®uszuka» B oOpaszoBaTenbHBIX — opraHmzammiax —Poccuiickoit  Deneparym,
peanu3yomux OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copnepxkanue nporpaMMbel MO (pU3MKE HampaBleHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTuHBI MHUpa oOydaromuxcs 10—11 kmaccoB npu o0yyeHun ux ¢usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OPI'OC COO k TIaHHPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeIMETHBIM
pe3yapTataM OOy4YeHMs, a TaKXKe YYUTBHIBACT HEOOXOOUMOCTb pean3alliil MEXIPEAMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpeaMeTamMu. B Hell ompexpemsroTcs
OCHOBHBIC LIENH M3y4eHUS (U3UKU Ha YPOBHE CpeaHero oOIiero oOpazoBaHMs, IUIAHUPYEMbIE
pe3yabTaThl OCBOCHMA Kypca (GU3MKU: JIMYHOCTHBIE, METaNpeIMEeTHbIE, NpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma 1o (hu3uKe BKIIIOYAET:

e [UIAaHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca (M3UKU Ha 0a30BOM YPOBHE, B TOM UYHCIIE

IpeMETHBIC PE3YJIbTAThI IO TO/1aM O0YUYEHHS;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3ukay 1Mo rogam o0ydeHHUs.

du3mKa Kak Hayka 0 HanboJsee oOIIMX 3aKOHAX MPUPO/IbI, BHICTYIAs B KAUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HAaHMH 00 OKpPY>KaroLIeM MHpeE.
[xombHBIA Kypc (GUBUKH — CHCTEMOOOpAa3yIOIHMA i €CTeCTBEHHO-HAYYHBIX YyUeOHBIX
NPEMETOB, TOCKOJIBKY (PH3HMUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHHEe U aKTUBHOE
NpUMEHEHHE (U3MUECKUX 3HAHUN ONpeAessieT XapakTep M pPa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTUH B cdepe HSHEepPreTHKH, TPaHCIOPTa, OCBOEHHMS KOCMOCA, IIOJy4EHHs] HOBBIX
MaTepHaJIoB C 33JJaHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue (u3nKu BHOCUT OCHOBHOM BKJIaJl B
(opMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa o0yJaromuxcs, B popMupoBaHue yMeHUH
IPUMEHATh HayYHbII METOJI IO3HAHUS NPH BBIIOJHEHUU MU y4EOHBIX MCCIIEIOBAHUM.

B ocHOBY Kypca ¢hu3uKH A1 ypOBHS CpeIHEro 001mero o0pa3oBaHus MOJIOXKEH PsJT HIICH,
KOTOPBbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 TOCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBUY € HEW KypC SIBJISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJCPKUT MaTepuall U3 BCEX paslesioB (PM3MKH, BKIIOYAET KaK BOMPOCH KJIACCUYECKOH, TaKk U
COBPEMEHHOM (PU3UKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuall Kypca (PU3HKH 00bEeUHEH BOKPYT
¢usuueckux Teopuil. Bexymum B Kypce sBisercs (OpPMHpPOBaHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus npeanogaraeT UCMojib30BaHUE T'yMaHUTapHOTO
noTeHuana GU3N4eckoil HayKH, OCMBICIIEHUE CBSA3M Pa3BUTUS (PU3MKH C Pa3BUTHEM OOIIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku rnpenmnonaraer 3HakOMCTBO C ITUPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUIN U3YyYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHS JJIEMEHTOB COJAEpIKaHUS,
NOCBALIEHHBIX 3KOJIOTMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaK)Ke 00CYKACHUS Po0IeM pallmOHAIBHOTO MPUPOIOTIONB30BaHUS H
HKOJIOTUUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH BJIEMEHTAaMHU Kypca (M3MKHM Ha ypOBHE CpeIHEro o0Imero oOpa3oBaHUS
ABJISIIOTCS  pu3ndeckue Teopuu (HOpMHUpOBaHHME MPEACTABICHUN O CTPYKTYpPE IOCTPOCHUS
¢dusndeckoil TeopuH, poiau (YHITAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMUCAHHS E€CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOLIECCOB).

CHUCTEeMHO-IETETFHOCTHBIN MOIX0 B Kypce (DM3UKH PEaTU3yeTcs MPEXIE BCETO 3a CUET
OpraHu3alliK AKCIIEPUMEHTAILHOW NEATEIFHOCTH o0ydvarommxcs. J{ims 6a30Boro ypoBHsI Kypca
(GU3UKH — ATO UCMOJB30BAaHHE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOphIE B Iporpamme Mo (usuke OoObEAWHEHBI B OOLIUI CIHUCOK
YYCHHUYECKUX TMPAKTHYECKUX padoT. BriaeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
NPOBOIUMBIX JIJISi KOHTPOJSI M OILIEHKH, OCYIIECTBIIICTCS y4YacTHUKaMH 00pa30BaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHMS U OcHameHus kabuHera gusuku. [Ipu sTom
o0ecrieuynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCA YMEHUSMHU IPOBOJAUTH KOCBEHHBIC H3MEpPEHHS,
UCCIIC/IOBAaHHUS 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH W TIOCTAHOBKY OIIBITOB IO TPOBEpPKE
NPEIO’KEHHBIX THITOTE3.

Bonbmioe BHUMaHNE yaeNseTcsl pelIeHUI0 Pacu€THBIX M KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUIsL pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIIOTCS 33/1a4M C SIBHO 3a/laHHON (PU3MUECKON MOJETIBIO,
TIO3BOJISIONINE TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasJena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS M3 Pa3HBIX pa3ne’ioB. /i KaueCTBEHHBIX 3a/1a4 TPUOPHUTETOM
SBIIIIOTCS 3a/laHUsi Ha OOBSCHEHHWE TMPOTEKAaHUs (PU3NYECKHX SIBICHHH U MPOIECCOB B
OKpY’Kalollel >KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENU Ui CUTYallMd HpPaKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO Kk MaTepuasbHO-TEXHUUYECKOMY
oOecrieyeHnI0 y4eOHOTo Tmporecca 0a30BbI ypOBEHb Kypca (DM3MKH Ha YpOBHE CpPEIHETro
o0rmiero oOpa3oBaHUs JTOMKEH M3y4daTbCs B YCIOBHAX MPEAMETHOro KaOMHeTa (M3MKU WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOWMHETa MPEJIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunete
(bU3UKY TOJDKHO OBITH HE00X0aMMOe JabopaTopHOE 000PYAOBAHUE TSI BHITOTHEHUS YKA3aHHBIX
B IporpamMme 1O (HU3UKE YUYEHHYECKUX NPAKTUUYECKUX pPadOT M JIEMOHCTPALMOHHOE
obopymoBaHue.

JleMoHCTpanimoHHOE 00OpynoBaHHe (OPMHUPYETCS B COOTBETCTBUM C IPHHIUIIOM
MUHHMAJIBHON JOCTATOYHOCTH W O0ECHEUNBACT MOCTAHOBKY IEPEUYMCIICHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JJs1 HMCCIEJOBAHUS HW3y4aeMbIX SIBICHUH U TIPOLIECCOB,
HMIUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlabopaTopHoe 00OpymOBaHHE IS YYCHHYECKHX MpaKTUYECKHX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecreuuBaeTcs B pacu€re OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarnyeckue KOMIUIEKTHI JIaOOpaTOpHOTO O00OpYIOBaHMUSA JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUHM AHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BUJIE U(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3y4deHUs (PU3UKH B 00111eM 00pa30BaHHUH SBJISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYCHHUIO

NPUPOJIBI, PA3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CITOCOOHOCTEH;
® Dpa3BUTHE TMPEICTABICHHA O HAay4yHOM MeETOJe TIO3HaHUS W (HopMHUpOBaHHE
UCCIIEIOBATEIHLCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBIICHHSIM;



dbopMUpOBaHUE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ybTaTa U3Y4YCHUS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dopMHpoBaHUE YMEHHI OOBSCHSITH SBJICHHUS C UCIIOJIb30BaHNEM (DU3MYECKIX 3HAHUHA U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O POJH (PU3HMKH TSl Pa3BUTHSI IPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU ¥ TEXHOJIOTHH.

JlocTrkeHrne 3TUX Tiesield 0OecreyrBaeTCsl PelIeHUEM CIICAYIONMUX 3a1ad B TPOIEcce
U3Yy4eHUs Kypca (GU3UKU Ha YPOBHE CpEIHEro 00IIero o0pa3oBaHuUs:

npuoOpeTeHre CHUCTEMBbl 3HaHUH 00 OO0ImMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKIIOYAsi MEXaHUKY, MOJIEKYISAPHYIO PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHHEe YMEHUN TNPUMEHSATH TEOPETUYECKUE 3HaHUS JUisi OOBSCHEHUS
busznyecKkux SBJICHUM B TNPUPOJE U JUIA TNPUHATHS NPAKTHUECKUX pEIICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIOCOOOB pelIeHHs pa3IMyYHbIX 3a7ad C SBHO 33JaHHON (PU3NYECKOM
MOJIENIBIO, 3aJad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CcO3JaHue (pusnyeckon
MOJIEJIH, aJIEKBaTHOM YCIIOBUSM 3a]1a4H;

NOHMMaHUE (PU3MYECKUX OCHOB M NPUHIUIIOB JCHWCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUSA HA OKPYKAIOILIYIO CPELY;

OBJIQICHUE METOJAMH CAMOCTOSITENIFHOTO TUIAHMPOBAHUS M MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpEleICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3yIbTaTa;

CO3JIaHWE YCIIOBHM JJIsI pa3BUTHUSI YMEHUW MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
NEeSITeIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHb) Ha YpOBHE CpPEAHEr0 O0ILEro oOpa3zoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEINIO).

[Ipenmaraemelii B mporpaMMme 1o (pu3uKe nmepeueHb Ja00PaTOPHBIX M MPAKTHIECKUX PaboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YUYUTENb JEJaeT BBHIOOp IMPOBEJCHUs JaOOpaTOPHBIX paboT |
OTIBITOB C YU4&TOM UHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIIUXCSL.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3nka u MeTObI HAYYHOT' O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHus OKpyxkarouero mupa. Pomib
HKCTIIEpUMEHTA M TEOPHH B IIPOIIECCEe MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (DPU3HKE.
MonenvupoBanue GU3HUECKUX SIBJICHHN M TporieccoB. Haydunsie runore3sl. Ouznveckue
3aKOHBI ¥ TEOpUH. |'paHULIbl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Pome m Mmecto ¢(usuku B (OPMHPOBAHMU COBPEMEHHOM HAayyHOW KapTUHBI MHpa, B
IIPaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBbie U ITU(POBBIC U3MEPUTEIBHBIC MPUOOPHI, KOMITBIOTEPHBIE TaTUYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHHE. OTHOCHTEIBHOCTh MEXAaHWYECKOro JBMkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienue, ckopocTh (CpeAHsii CKOPOCTb, MIHOBEHHAs CKOPOCTh) M YCKOpPEHUE
MaTepUalIbHOM TOYKH, UX MPOEKIIMH HA OCHU CUCTEMBbI KOOpAuHAT. ClIOKEHUE MepeMENIeHUN U
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNpPsMOJMHEHHOE NBMXKeHue. I'paduku 3aBucuMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMEIICHUS] MaTEPUAIbHOM TOUKU OT BPEMEHH.

CBobopaHoOe majieHne. Y CKopeHue CBOOOTHOTO TaICHUSI.

KpuBonuneliHoe nBwxeHue. J[[BrokeHME MATepUAIbHOM TOUYKM TI0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yactoTa oOpamieHus. L[eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckne yCTpoOMCTBA M IMPAKTHYECKOE IPUMEHEHHE: CIUIOMETpP, IBUKEHUE
CHapsJ0B, LICMHbIE U PEMEHHBIE MEPEIavu.

Llemoncmpayuu

Mogenb cucteMbl OTCUETA, MIUTIOCTPAIUS KUHEMATHUYECKUX XapaKTEPUCTUK JIBHIKECHHUS.

[Ipeobpa3oBanre ABMKEHUM € UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM POCTPAHCTBE.

HaGmonenne aBm>XeHUs Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUsI.

HampaBnenue CKkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yuenne HepaBHOMEPHOTO ABUKEHUS C 1EJIbIO OMPEIeTICHUS MTHOBEHHOM CKOPOCTH.
UccnenoBanue  COOTHOIIEHHS  MEXAY  OYTSIMH,  NOPOWJECHHBIMU  TEJIOM  3a

MocieIoBaTeIbHbBIE pPaBHbIE TMPOMEXKYTKHM BpPEMEHH NPU PABHOYCKOPEHHOM JBUKEHHH C
HayaJbHOU CKOPOCTHIO, PABHOU HYIIO.

N3yueHne NBUKEHHUs IAPUKA B BA3KOHN KUIKOCTH.
Wzydenne nBmxeHus Tena, OpoIeHHOT0 TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHocutenbHOCTH ["anuiies. [lepBoiii 3akoH HetoToHa. MHepImaabHble CHCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHmun cynepno3unuu cuid. Bropoit 3akoH HeroToHa st
MaTepHalbHON TOUYKU. Tpernii 3akoH HbI0TOHA [U1s1 MaTEpUANIBHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Bunpl Tpenust (1mokosi, cKoibkeHus, kauenus). Cuia Tperus. Cyxoe TpeHHe.
Cuna TpeHus CKOJBbKEHUs U cuia TpeHus nokos. Koagdumment tpenus. Cuna cOmpoTUBIICHUS
MIpU ABUKEHUH TeJla B )KUJKOCTU WM Ta3e.

[ToctynarensHoe 1 BpaliaTeabHOE ABMKEHHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpamieHus. Ilnedo cuibl. YcnoBus paBHOBeCHs
TBEPIOTO TEJA.

TexHu4ueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIMITHUKY, JIBUXKEHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHepLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIONIUX TEI.

Bropoii 3akon HrroToHa.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(OpMaLiu.

HeBecomocTs. Bec Tena nmpu yCKOpEHHOM MOIbEME U TTAJICHUH.

CpaBHEHHE CUII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecUsl TBEPAOTO Teya. Buibl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

N3yuenue aBuxeHus: Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B NPYKUHE U PE3UHOBOM
oOpasiie, oT ux AedopMaIu.

HccnenoBanue yciioBul paBHOBECHS TBEPIOTO T, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3akonbl cOXpaneHus 6 MexXaHuke

HNmnynsc MatepraibHOM TOUKHU (Tea), CUCTEMbl MaTepUalbHBIX TOUEK. MIMIyIbC CHIIBI U
M3MEHEHUE UMITyJIbca TeJla. 3aKOH COXPaHEeHUs UMITyJibca. PeakTuBHOE NBUKEHUE.

PaGora cuibl. MOIIIHOCTH CHITBI.

Kunetnueckasi 3Hepruss MaTepuaibHOW TOYKH. Teopema 00 M3MEHEHHH KUHETUYECKON
SHEPIHH.

[orennmaneHas sueprus. [loreHuansHas sHeprust ynpyro 1e(opMHPOBAHHOM MPYKHUHBI.
[MoTennmansHas 2HEPTHsl TEIa BOIM3U TOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMANbHbIE CUJbl. CBsI3b paOOTHl HEMOTEHIMAIBHBIX CHI C
U3MEHEHUEM MEXaHUYECKOM IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHMUS.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexon moTeHIMATBHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol



N3ydyenrne aOCONMIOTHO HEYNPYroro yjaapa € TMOMOIIBIO ABYX OJMHAKOBBIX HHTSIHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOThl CHIBI C M3MEHEHHEM MEXAHMYECKON HSHEPruM Tena Ha
pUMepe PacTSKEHHs] pe3UHOBOT'O HKI'yTa.

Pa3nes 3. MoJsekyasipHasi pu3MKa M1 TEPMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOI meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBwkenue. [duddys3msa. Xapaktep HIBWKEHHS €W B3aUMOJCHCTBHUS YaCTHIL
BemiecTBa. MoJend CTpOGHHs Ta30B, KHUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BELIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moisekyn. KoimdecTBo BelecTsa.
[Tocrosinnast ABorajipo.

TennoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHUECKONH TEOPUU
uiealbHOro raza. AOCONMIOTHas TeMmIeparypa Kak Mepa CpeJHed KHHETHYECKOW SHEpTHH
TEIJIOBOrO JBMKeHWs dactul rasza. Illkama temnepatyp KeneBuna. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeiipona. 3akon [anproHa. M3omponeccsl B UA€aIbHOM Ta3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne U30MPOLECCOB: U30TEpMa,
u30Xx0pa, u3obapa.

TexHuyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHE: TEPMOMETD, OapomeTp.

Jlemoncmpayuu

OnbITH, [OKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJEKYI
OPraHUYECKUX COCIUHEHUM.

OmnbrTel 110 AUGGY3UH KUTKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUS.

Mogens onbita HITepHa.

OnpIThI, JOKa3bIBAIOLINE CYIIECTBOBAHNE MEXXMOJIEKYJIIPHOTO B3aUMOJAEHCTBUS.

Mopaenb, HUTIOCTPUPYIOIAsk IPUPOLY JABJICHUS ra3a Ha CTEHKU COCY/a.

OnBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HI€AJIbHOTO I'a3a, U30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

Onpenenenre Macchl BO3/yXa B KIIACCHOW KOMHATe€ HAa OCHOBE HW3MEpEHHH 00BhEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKly TApaMETPaMU COCTOSIHUSL Pa3peKEeHHOT o rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoauHamuueckass cucTteMa. BHYTpeHHSs 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
crocoObl e€ n3MeHeHus. KonnyecTBo TemnoTel U paboTta. BHyTpeHHss 3HEprus 0JHOATOMHOIO
UJeanbHOro ra3a. Buasl Ternnonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JTyYCHHE. Y IeTIbHas
TEIIOEMKOCTB BelllecTBa. KoIMuecTBO TEIUIOTHI IIPH TEILIONEpeiayde.

[lonartue o6 anmabatHOM mpouecce. IlepBblii 3akoH TepMoauHaMuku. [IpuMeneHue
MEPBOro 3aKOHA TEPMOAMHAMUKH K H3ompoiieccaM. I paduueckast uHTepnperanust paboThl rasa.

Bropoii 3akoH TepmonuHaMuku. HeoOpaTUMOCTh TIPOIIeCcCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHIMIBL 1eHCTBHUS TEIOBBIX MaluH. [IpeobpazoBanus sHEPTUn B
TeIUIOBbIX MammHax. KoaddumeHT nonesHoro aeicTBus terwioBod MmammHbl. [{ukn Kapao u
ero Kod(hPUIMEHT MOJIE3HOTO AEUCTBHUS. DKOJIOTUYECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHu4eckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOJMIBHUK, KOHIHIIMOHEP.



Jlemoncmpayuu

W3meneHne BHYTpEHHEW SHEpruM Tela NMPH COBEPLICHUHM pabOThI: BBUIET NMPOOKU W3
OYTBUIKM TOJl JEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MyTéMm
TpeHus (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEeHHEH dHEpruM (TeMIIepaTypsl) Teja pH TeIuIonepeiaye.

OnbIT 0 anmuabaTHOMY PACHIMPEHHIO BO3TyXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Mopenu napoBoi TypOHHBI, TBUTATEIsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO ABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mmepenne yaenbHOM TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. azoevie nepexoonvt

[TapooOpazoBanne u KoHaeHcanus. Mcmapenue U kumeHue. AOcCOmOTHas U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbIi map. Y aenpHas TemioTa napooopa3oBaHHUs.
3aBHMCHUMOCTb TEMIIEPATyPhl KUIICHHS OT 1aBJICHMUS.

Tsépnoe Teno. Kpucrannumueckue n amopHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuanbl. IlnaBneHue m kpucramusauus. Y IenbHas
TeruioTa riasieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OaslaHca.

TexHuueckue ycTpoWCTBa M IPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOpDUMETpP, TEXHOJOTMU IIOJIYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HaHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu noHM>XKEHHOM J1aBICHHUM.

Crioco0Ob!I U3MEpPEHHs BIAKHOCTH.

HaOnroneHue HarpeBaHus U IUIaBICHUS KPUCTANINYECKOTO BELIECTBA.

JleMOHCTpauysi KpUCTaJLIOB.

Yuenuueckuu sxcnepumenm, rabopamoprule pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Inexmpocmamuxa

ONeKTpu3anus TeJl. OJEeKTpUYeCKUi 3apsa. JlBa Buaa SIEKTPUUYECKUX 3apsIOB.
[IpoBOIHUKY, TUBJIEKTPUKH U ITOJTYIIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOT0 3apsa.

Bszaumoneiicteue 3apspoB.  3akoH  Kynona. ToweuHblil 21eKTpUuYecKHd — 3apsn.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro nous. [lpuHuun cyneprno3unuu
3JEKTPUYECKUX NOJIEH. JINHNM HANPSHKEHHOCTH AIEKTPUYECKOTO MOJIS.

PaGora cunm smekrpoctatmdeckoro mois. [loreHnman. Pa3HOCT,  MOTEHIMAIOB.
[IpoBOIHMKY M INANEKTPUKH B IJIEKTPOCTATUUECKOM NoJ€. [Iu3nekTpudeckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. Konaencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEprus
3apsYKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue ycTpoiCTBa M IMPAKTHUECKOE IMPUMEHEHHE: 3JIEKTPOCKOMN, 3IJIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIACHCATOP, KOMHUPOBAIbHBIN
arnmnapar, CTpyMHBIN IPUHTED.

Jlemoncmpayuu

YCTpolcTBO M MPUHIMUIT IEUCTBUA SJIEKTPOMETpA.

B3anMopencTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IOJIE.

DNEeKTpOCTATUUECKAs 3allUTA.

JIMPNeKTpUKHY B 3JIEKTPOCTATHYECKOM IOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIONAAW IUIACTHH,
pacCTOSTHUS MEXKy HUMH U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpOoEMKOCTH KOHJIEHCATOPA.

Tema 2. [locmoannbwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEKTPUYECKUI TOK. Y CIOBUS CYHIECTBOBAHMS 3JEKTPUUYECKOTO TOKA. MICTOUHMKHU TOKA.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa Jy1st ydacTka 1enu.

DIIEeKTpUYECKOe COMPOTHUBIICHUE. VY nenbHoe CONPOTHUBIICHUE BEIECTBA.
[TocnenoBarensHOE, NapallieabHOE, CMEIIAHHOE COCIMHEHHUE MPOBOAHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIenia. MOImHOCTB AJIEKTPUUECKOTO TOKA.

DIEKTPOABMKYILAs CUJIA U BHYTPEHHEE CONIPOTHUBIICHHE UCTOYHHUKA TOKA. 3aKOH OMa Ju1s
NOJTHOM (3aMKHYTOH) 3seKTpuueckoil nenu. Koporkoe 3ambIkaHue.

DJNEKTpOHHAs MPOBOJAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTb CONIPOTUBIICHUS] METAIIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonmynpoBonuuku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTh TOJTYIPOBOIHHKOB.
CgoiictBa p—n-nepexoza. [loxynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PACTBOpAaX M paciulaBaxX »3JEKTPOJIUTOB. OIJIEKTPOJIUTHYECKAS
JIccolManus. IIEKTPOIU3.

DneKTpUYecKuil TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENBHBIN pa3psia. MoHus.
[Lnazma.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peocTaT, HCTOYHHMKM TOKa, DJEKTPOHArpeBareibHble MPUOOPHI, AIIEKTPOOCBETUTEIbHbBIE
npuOOpbI, TEPMOMETP COMPOTUBICHHS, BAKYYMHBIH THOJN, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJTHUKOBBIM TNOJ1, TaIbBaHUKA.

Jlemoncmpayuu

W3mepenrie cuiibl TOKa U HAPSHKEHMUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIN
MOTNIEPEYHOI0 CEYEHUsI U MaTepHaa.

CMenaHHoe CoOeIMHEHUE TIPOBOJHUKOB.

[Ipsamoe m3MepeHue 3IEKTPOIBMKYIIEH cuibl. KOpoTkoe 3aMbIKaHHE TrajbBaHUYECKOTO
3JIEeMEHTa U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCUMOCTD COTIPOTUBIICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3IEKTPOIUTOB.

NckpoBoii pa3psan U NpOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSISL TPOBOJIUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne cMEmaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenre  2IEKTPOABMXKYLIEH CWIBI HMCTOYHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBJICHUS.



HaGnronenue anexTpomusa.

Me:xnpeamerHblie CBA3H

Wzydenne kypca ¢usuku 0azoBoro ypoBHsS B 10 Kimacce ocCyIIeCTBIISETCS C y4&TOM
COJIEpKaTENbHBIX MEXIIPEJIMETHBIX CBA3€Hl C KypcaMH MaTeMaTuKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnsie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAYyYHOTO TTO3HAHMS:
SIBJICHWE, Hay4yHbI (akT, Tumore3a, ¢u3ndeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHUE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CHUCTEMbl ypaBHEHWH, JHMHEWHas QyHKIUA, Tmapadoa,
runepooia, ux rpaduKu ¥ CBOHCTBA, TPUTOHOMETpUYECKHE (PYHKIIMH: CUHYC, KOCHHYC, TAaHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbI M HMX NPOCKIMH Ha OCH
KOOpMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOHW mpupoje, nuddysus, ocMoc, TermtooOMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIAauM, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUCCKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIEeCTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, JKUAKOCTEW U Ta30B, 3JEKTPUUYECKUE
CBOWCTBA METAJIJIOB, JICKTPOJIUTHYECKAs AUCCOLHUAIIMS, TaJIbBAaHHUKA.

TI'eoepaghus: BaxxHOCTH BO3TyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHNe JBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TMOJIIUIHUKY, HCIIOJb30BAaHME 3aKOHA COXPAaHEHHUs HMITyJIbca B TEXHUKE (pakeTa,
BOJOMET M JIpyrue), JBUTATENIb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOUIBHHUK, KOHAUIIMOHED, TEXHOJIOTUHU TOJIYYEHHUS] COBPEMEHHBIX MaTepHajoB, B TOM YHCIeE
HAaHOMATEepHalloB, ¥  HAHOTEXHOJOTHH,  DJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEp, dBJIEKTpOHArpeBaTelbHbIE MPHOOPEI,
3JIEKTPOOCBETUTENbHBIC TPUOOPHI, TaJIbBAaHHKA.

11 KIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3amMopaeilcTBHE NOCTOSHHBIX MarHUTOB. MarmuTHoe IIoJe.
Bektop MaruuTHOM UHAYKIMU. [[pyHIUIT Cynepno3uMy MarHUTHBIX MOJIEH. JIMHUU MarHUTHOMN
uHayKuuy. KapTuHa nuHui MarHUTHOM MHIYKIIUU OS] TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe mosie IpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHIYKIMKA MAarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO NMPOBOJHMKA W 3aMKHYTOTO KOJIBLIEBOI'O MPOBOJHHMKA, KAaTYyIIKU C TOKOM.
OnbiT OpcTena. BzauMmoieiicTBre MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Moaynb W HampaBieHHME. J[BW)KEHUE 3apsHyKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHUTHOM 1oJjie. Pabora cumsl JlopeHniia.

SIBieHMEe AIEKTPOMArHUTHOM WHAYKUUHM. [lOTOK BekTOpa MarHUTHOW WMHAYKIUH.
DNEKTPOABMKYILAS CUJIa MHIAYKIUU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe anekTpuueckoe moje. DIEKTPOABMKYIIAs CUJA WHIAYKIUU B TMPOBOJHHKE,
JBUKYIIEMCS MIOCTYNATeIbHO B OTHOPOJHOM MarHUTHOM TIOJI€.

[IpaBuiio Jlenma.

NHnykTUBHOCTD. SIBIEHUE CAMOMHAYKIIMU. DIEKTPOBIIKYIIAs CUJIa CAMOUHTYKLIUH.



DHEPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJeE.

TexHudyeckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIN AJIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM MOJIEM.

JIMHUY MHIYKIMY MarHUTHOTO TIOJISL.

B3anmoneiicTBre A1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictre cuiel JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME ANEKTPOMArHUTHOW UHAYKIIAH.

[IpaBuiio Jlenua.

3aBUCUMOCTD SJICKTPOABMKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHUS MAarHUTHOTO
IOTOKA.

SIBrieHME CaMOMHYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

N3yueHnrne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

UccnenoBanue AeicTBUS MOCTOSIHHOTO MAarHUTa Ha PaMKY C TOKOM.

Uccnenosanue sABieHUS IEKTPOMArHUTHON MHIYKIIUH.

Pa3nen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUS

KonebGarenbnass cucrtema. CBOOOIHBIE MeXaHWYECKHME KoJsieOaHWsA. [apMoHHMUYeckue
koneOanus. Ilepuwon, wacrora, ammmtyaa u ¢asza konebanwit. [Ipy>KMHHBIA MasTHUK.
MaremaTruecKkuii MasTHUK. YpaBHEHHE TapMOHMYECKUX Konebanuil. IlpeBpamieHue sHepruu
IIPU TAPMOHUYECKHUX KOJICOaHMSIX.

KonebGarenbuplii  KOHTYp. CBOOOIHBIE AJIEKTPOMATrHUTHBIE KOJICOAHWUS B HJICATHLHOM
KoeOaTeIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYECKUMU M DJIEKTPOMArHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHMsI PHEPTUU B HJICAILHOM KOJIeOaTEIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHUAX. BbIHYKIEHHbIE MeXaHUYECKHUe KOJeOaHuUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusl.

[lepemennbiii Tok. CHHYyCOMAAIBHBIN NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE CUITbI TOKA U HATIPSIKEHUS.

Tpanchopmarop. IlpousBoactBo, mepeaada U MOTPEOICHUE BICKTPUUYCCKON IHEPTHUU.
OKOJIOTMYECKUE PHUCKM NPU HPOU3BOACTBE dJeKTpodHepruu. KynpTypa uCHosb30BaHUA
AJIEKTPO3HEPTUU B TOBCETHEBHOM JKU3HH.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: JJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIrepeaay.

Jlemoncmpayuu

HccnenoBanune napameTpoB KojiebaTebHOM cUCTeMBI (TIPY>KUHHBIN WIM MaTeMaTUYeCKUn
MasITHHK).

HaGmronenue 3atyxaronux Kojie0aHu.

HccnenoBanune CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

HaGmonenue pe3onaHnca.



CB0OOIHBIC AJIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuuninorpamMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HAOpsDKEHHs] OT BpPEMEHM) JUIs
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3oHaHc mpu mociaeaoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOpa.

Mogenb TUHUU 3JEKTPOIIepEIauH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTHU NIEPHOA MaJIbIX KOJieOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanne mnepeMEeHHOro TOKa B LENM M3 IOCIEA0BAaTENIbHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTyLKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60TIHbL

MexaHudeckue BOJHBI, YCIOBUsA pacnpocTpaneHusd. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BoONHBL [lomepeunble W mpoaosibHbIE BONHBL. MHTepdepeHmus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS M3JIy4EHUs SJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHTaius BekTopoB E, B, V B snextpomarHutHO# BosiHe. CBOMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, MpelIOMIIeHUe, mojspu3anms, audpakius, uarepdepenuus. CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIxkana >J€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE >JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHUUNBI paIUOCBS3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckue ycTpocTBa M MPAKTUYECKOE NMPUMEHEHHUE: MY3bIKalbHblE MHCTPYMEHTBHI,
YIBTPA3BYKOBAsl JIMarHOCTHUKA B TEXHHKE W MEIULIMHE, pajap, PaAUONPUEMHHK, TEIEBU3OD,
anTeHHa, tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPaHEHUE TOMEPEUHBIX U MPOA0IbHBIX BOJIH.

KoneGuomeecs Teno kKak UCTOYHHK 3BYKa.

HaGmonenne oTpakeHus U PETOMIICHUSI MEXaHUYIECKUX BOJTH.

HaGmronenue natepdepeHIny u U pakiini MeXaHUHIECKUX BOJIH.

3BYKOBOI pe30HAHC.

Habmionenne cBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYIOM M YacTOTOH
Kosie0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHUE, IPEIOMIICHUE,
noJisipu3anus, Judpakius, THTepEepeHIns.

Tema 3. Onmuxa

I'eomerprueckas onruka. [IpsMonrHeHOE pacpOCTPaHEHUE CBETA B OJHOPOIHOM Cpene.
JIyud cBeta. ToueUHBII ICTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpa)keHUs cBeTa. llocTpoeHme M300pakeHH B ILIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkoHBI MpeNOMJICHHS CBeTa. AOCOMIOTHBIA  ITOKa3aTelsb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbI yroja MOJHOrO BHYTPEHHETO
OTpPaKEHUS.

Hucnepcus cBera. CnoxHbIi coctaB 6eoro cBera. LBer.



ColOuparomue W pacceuBamIIMe JIUH3bI. ToHKas nuH3a. DOKyCHOE paccTosHue |
ONTUYECKas CHjia TOHKOW JMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3aX. QopMyIia TOHKOU JIUH3BL. Y BEJIMYECHHE, 1aBaeMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOU ONTHKH.

BonnoBass onrtuka. Wurepdepenmus cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPECHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. Judpaxkmuonnas pemérka. VYciaoBue HAOMIONCHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHUYECKHE YCTPOWCTBA W MPAKTUYECKOE MPHUMEHEHHEe: O4YKH, Jyma, (oToammapar,
MPOEKIMOHHBIA amnmapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PPAKIHOHHAS
peméTKa, MOISAPOU/I.

Llemoncmpayuu

[IpssMonuHeliHOE pacmpocTpaHEHUEe, OTpakeHHEe W mpesiomiieHue cBeta. OnrTuyeckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojiesnb CBETOBOIA.

HccnenoBanue cBOMCTB N300pakeHU B TMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKOTA.

HaGmronenue natepdepeHIinm ceera.

HaGmronenue audpakuuu cBerta.

HaGmonenue aucnepcun cBera.

[TonydyeHue cnexTpa ¢ HOMOUIbIO IPU3MBI.

[Tomydyenue cekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.

Habmronenue noisipuszaiuu cBera.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKeHHUM B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3nes 6. OcHOBBI cielIUAJIBLHOM TEOPHH OTHOCUTEIbHOCTH
I'panuupl NPUMEHUMOCTH KJIACCHUUECKOM MexaHukH. [locTynaTel cnenualibHON TEOpUu
OTHOCHUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJYJSI CKOPOCTHM CBE€Ta B BaKyyMe, IPUHIHII
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCUTENBLHOCTD OIHOBPEMCHHOCTH. 33.M€,Z[.HCHI/IG BPCMCHU U COKpALICHUC AJIMHBI.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CB43b MacChl C SHEPTrUEH U UMITYJIILCOM PEISTUBUCTCKON YaCTHUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBs3u 3HEPrUM POTOHA C €r0 YACTOTOW. DHEPTHsl U UMITYIIHC
¢orona.
OtkpeiTue u uccnegoBanue ¢orodpdexra. Ombiter A. I'. CronmeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuiay Gorodddexra.
Hasneaune cBeta. OnbiTel [1. H. JIeOGenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuyeckue YCTpONCTBA M MpPaKTUUYECKOE MpUMEHEHHUe: (OTO3IEMEHT, (POTONATUUK,
CoJTHEYHast OaTapesi, CBETOIUO/I.

Llemoncmpayuu
®dotor(PeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMIHETO GoTodddexra.
Cseroauos.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OnwiTel Pesepdopaa mo paccesnuto o -yactur. [lmanerapHas
mozens atoMa. Iloctynarel bopa. U3nyuenue u norsiomieHne (GOTOHOB MpPU MEPEXO]e aToma ¢
OJIHOTO YpOBHS BSHepruum Ha apyro. Buasl cnektpoB. CHEKTp YpOBHEW 3HEpPrMM aToMa
BOZOpPOJA.
BosHoBbIe cBoiicTBa yacTull. Bomuel ge bpoitns. KopnyckynspHO-BOITHOBOW Tyaan3M.
CrioHTaHHOE U BBIHYKJEHHOE U3JyUEHHE.
TexHudeckue yCTpOMCTBA UM IIPAKTUYECKOE IPUMEHEHUE: CHEKTPAIbHBIA aHaJINU3
(ciekTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenne JUIMHBI BOJIHBI J1a3epa.
HaGnronenue nuHEHYaThIX CIICKTPOB U3yYCHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
Habmtonenue nHeiiuaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHThI,  JOKa3bIBAIOUIME  CIIOXKHOCTb  CTPOEHUS  s1pa. OTtkpbITHE
panunoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHnio cocraBa painoakKTUBHOTO U3ITY4YEHUS.
CgoiictBa anb(a-, 6era-, ramMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykmonuas mogmens siapa [eiizenOepra—lBaneHko.
3apsn sapa. MaccoBoe uunciio siapa. M3otornsbl.
Anbda-pacnaa. DIEKTPOHHBI M MO3UTPOHHBIN OeTa-pacmaa. ['amma-u3nydenue. 3akoH
PaAMoOaKTUBHOIO pacnaja.
DHeprus CBSI3u HYKJIOHOB B sijipe. SnepHbie cuibl. JledexT maccsr sipa.
Snepubie peakuuu. JleneHue u CUHTES Sep.
Snepubiii peaktop. Tepmosnepusiii cuHte3. I[Ipobmembl M TNEpCHEKTUBBI  SACPHOM
DHEPreTUKHU. DKOJIOTMUECKUE aCIEKThI IEPHON SHEPTETUKH.
DnemMeHTapHbIe YacTUlbl. OTKPBITHUE TO3UTPOHA.
MeTop1 HaOJIOIEHUS U PETHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
@dyHnaMeHTaIbHbIE B3auMOoAeHcTBUS. EqMHCTBO (hr3ndeckoil KapTHHBI MHpa.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: JO3UMETp, KaMepa BuiibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

Cu€T4rK MOHU3HUPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMMH U ACTPO(PU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHM. [IpuknagHoe ©  MHPOBO33PEHUECKOE  3HAYCHHUE
ACTPOHOMUH.

Bun 3Bé3aroro Heba. Co3Be3ausi, SpKue 3BE3bI, INIAHETHI, UX BUTUMOE JBUKCHHE.

ConHeyHas cuctema.

Connue. ConneuyHass akTUBHOCTh. Mctounmk sHeprum ConHIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JluarpaMma «CIEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOW MOCHEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Uil 3BE3/ TJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0XKACHUH U 3BOIoIMH COJIHLA U 3BE3T. DTallbl )KU3HU 3BE3L.

Mineunsiii [Tyts — Hamia ['anaktuka. [lonoxxenue u nmxenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuku u kBasapbl. YEpHbIE AbIPHI B SAPAX TAIAKTUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. PaszOeranume ramaktuk. Teopus
Bospiioro B3peiBa. PennmkToBOE M3IydYeHUE.

MacmrabHast cTpykTypa Beenennoit. Meraranaktuka.

Hepemménnsie mpobaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIOKEHHMA
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHUs
CeBepHOro nojaymapus u ipkue 3BE3/1bI.

Ha6mronenus B Teneckon JIynsl, mianer, Mieanoro [TyTu.

O0o0maIee NOBTOPEeHUE

Ponp ¢u3uku w acTpoHOMHHM B JKOHOMHUYECKOW, TEXHOJIOTMYECKOH, COLMATBHOW U
ITHUYECKON cdepax [eATEIbHOCTH 4YeNOBeKa, pPOJb W MECTO (UMK M acCTPOHOMHUU B
COBPEMEHHOW Hay4YHOW KapTHHE MHUpa, pPOJIb (PU3NUECKOoW Teopud B GHOPMHUPOBAHUU
MIPEACTABICHUHN 0 PU3NUECKON KapTUHE MHUPA, MECTO (PU3UIECKON KapTUHBI MUPA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MPEICTABICHUN O IPUPOJIE.

Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢uzukm 0a3oBOro ypoBHs B 11 Kimacce OCymecTBIsSETCS € y4ETOM
COJIEp’KaTENIbHBIX MEXIIPEJIMETHBIX CBA3€H C KypcaMH MaTeMaTuKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meswxcnpeomemuvie nowsimusi, CBI3aHHbIE C W3YyYEHHUEM METOJIOB HAYyYHOI'O MO3HAHUSA:
SBJICHHE, Hay4yHBIH (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HaAOIIOJICHHE,
SKCHEPUMEHT, MOJAECIUPOBAHNUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIIUU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HX
INPOEKIIMH Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIIMIA,
MpU3HAKU 0100 TPEYTOIbHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U o0bEMa Te.

buonocus: >mekTpudecKue SBICHUS B KUBOW MPHUPOJAE, KoJieOaTeNbHBbIC IBIKCHUS B
JKUBOU TIPUPOJE, ONTHUYECKHUE SIBICHUSA B JKMBOW IPUPOAC, ACUCTBUE paualid Ha >KUBBIC
OpTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpHUCTaUIMYECKash CTPYKTypa TBEPABIX Tedl,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIH3.

T'eocpaghus: MarHUTHBIE TIONIIOCA 3€MITH, 3QJICKH MAarHUTHBIX Pyl, (oTochEéMKa 3eMHOM
MOBEPXHOCTH, IPEICKA3AHNUE 3EMIIETPSCECHHI.



Texnonozusn: NTUHUM DIIEKTPOIIEPENay, TEHEPATOP NEPEMEHHOIO TOKA, 3JIEKTPOJBUTraTElb,
UHIYKIIMOHHAs TeYb, pajxap, pajuoNpUEMHHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-meus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAsI ONITUKA, COJIHEUHAst OaTapesl.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue ydeObHoro mpeamera «®du3nuka» Ha YpPOBHE CPEIHErO OOIIEro oOpa3oBaHUS
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYUTh  JOCTHKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPCAMCTHBIX U MTPCAMCETHBIX 06pa3OBaTeHLHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yJabTaThl OCBOCHHUSA YyueOHOro mpeameTra «Pu3MKa» ITOJKHBI OTpa)karb
TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOLINXCS PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHUCTEMON IICHHOCTHBIX OpHUEHTAIlMi, T[MO3UTUBHBIX BHYTPCHHHUX
yOeXJAeHHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOrO  0OIIecTBa,
pacmypeHe >KU3HEHHOTO OMbITa M OMBITa JESTENbHOCTH B MPOLECCE peann3alii OCHOBHBIX
HaTPaBJICHUI BOCIIUTATEIBHOMN IEATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MMO3UIMU  OOydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYEIOBEYECKUX T'YMaHHUCTHYECKHX M JEMOKPATHYECKUX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JEATENBHOCTh B MHTEpEcax TI'pakJaHCKOTro oOlIecTBa,
y4acTBOBAaTh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3alii;

YMEHHE B3aUMOJCHCTBOBAThL C COIUAIBHBIMU WHCTUTYTaMH B COOTBETCTBHH C UX
(GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAapPHOU U BOJIOHTEPCKOI 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPaXKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA,

[IEHHOCTHOE OTHOINEHHWE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTH)KCHHSIM POCCHICKUX
Y4€HBIX B 0071aCTH (DPU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIIMI0 M MPUHUMAThL OCO3HAHHBIC PEIICHUS, OPHEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B I€ATEILHOCTH Y4EHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyLIero;

4) 3cTeTHYECKOro BOCIMTAHMS

ACTETUYECKOE OTHOIICHHE K MUY, BKJIIOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
bu3nIecKoil HayKe;

5) TpyaoBOro BocnuTaHMs:

WHTEpEeC K pa3muuHbiM cdepam mpodecCHOHATBHOW JEeATENHHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrien
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MIPOTSKEHUU BCEU JKU3HU;

6) 3K0JI0TrMYEeCKOT0 BOCTIUTAHMS

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TIJI00AJILHOTO XapakTepa
9KOJIOTUYECKHX MPOOIIeM;



IJJAHUPOBAHUE M OCYIIECTBJIICHUE JACHCTBUI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacuiMpeHre OmbITa JACSITENBHOCTH HKOJOTMYECKOM HANpaBIEHHOCTH Ha OCHOBE
UMEIOUINXCS 3HAHUN 10 (DU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B MpOLIECCe U3YUEHUS (PU3UKU
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO ACITEIBHOCTh HHINBUIYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS
Bba3oBble jiornueckue AeicTBUA:

CaMOCTOSITENILHO (POPMYIMPOBAaTh M aAKTyaJM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEeCIIATh LENH AeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKUX SIBICHUSX;

paspabarbIBaTh TUIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB LEJSM,
OLICHUBATh PUCKU TOCJIEICTBUN JESTEIbHOCTH;

KOOPAWMHHUPOBATh M BBINOJIHATH PAOOTy B YCJIOBHSIX pPEaTbHOT0, BHPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciaenoBareJLCKHE AeHCTBUA:

BJIQ/IETh HAYYHOW TEPMMHOJIOTMEN, KIIOYEBBIMU MOHATUSAMHM U METOJAamMH (pusmdeckoin
HAYKH;

BJIQ/ICTh HABBIKAMHU Y4EOHO-MCCIIEAOBATEIHCKON U MPOEKTHON AESITeTLHOCTH B 001acTU
¢bu3KKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPEIlIeHuUs 3aaa4
bu3nYecKoro coaepxKaHus, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIQJICTh BHUJAMU JIEATEIHHOCTH MO TOTYyYEHUIO HOBOTO 3HAHUsS, €r0 HHTEPIpETaIuH,
npeoOpa3oBaHMI0O M TPHUMEHEHHUIO B PAa3jMYHBIX YYEOHBIX CHUTyalWsX, B TOM 4YHUCJE TIpHU
CO3JIJaHUHU YUEOHBIX MMPOCKTOB B 00J1aCTH (PU3UKH;

BBISIBJISIT TPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUTATh
TUNoTe3y e€ pelleHHs, HAaXOIUTh apryMEHTHI MJisl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBATh TIOJYyYEHHBIE B XOJI€ PpELICHHS 3a7aud pe3yiabTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBHSX;

CTaBUTh U (popMynHpoBaTH COOCTBEHHBIC 3a7aud B 0OPa30BATENBHOU JEATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NIEPEHOCUTH 3HAaHUS N0 (PU3HKE B IPAKTHUUYECKYIO 001aCTh KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MIOAXObI U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 314U, JOIMyCKAIOIIHNE aJIbTepPHATUBHBIEC PEILICHUSI.



Pabora ¢ undopmanmeii:

BJIAJICTh HABBIKAMH MOJy4YeHUs MH(opMarmu (pU3NIECKOTO COACpKAHUS M3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYLIECTBIATh IIOMCK, aHalW3, CUCTEMaTH3alMI0 |
MHTEPIIPETannio HHHOPMALIUH Pa3INIHBIX BUIOB U (OPM IPEICTABICHNUS;

OLICHUBATh IOCTOBEPHOCTH HH(POpMAIHY;

UCTOJIb30BaTh CPEACTBA HMH(DOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 337a4 C COOJIOJACHUEM
TpeOOBaHMI SPrOHOMHKH, TEXHUKN 0€30MaCHOCTH, THTHEHBI, pecypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HHPOPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (DM3MYECKOTO COJACPKAHUS B pa3NUYHBIX (opMmaTax c y4EToM
Ha3HAueHUs MWHPOpPMALMU W LEJNEeBOM ayauTOpuu, BBIOMpas ONTUMAIbHYIO  (GopMy
HPE/ICTaBICHNS ¥ BU3YaATH3aLUH.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHA:

OCYIIECTBIISATH OOIICHHE HA ypOoKaX (PU3UKU U BO BHEYPOUHOU JEITEITHHOCTH;

pacno3HaBaTh NPEANOChUTKH KOH(MIUKTHBIX CUTYallui U CMATYaTh KOH(MINKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMAThH U UCTIOJH30BaTh MPEUMYIIECTBA KOMAHIHON ¥ UHIUBUIYaTbHOU PaOOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI € yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJI0T0 4JIeHA KOJUIEKTUBA;

MIPUHUMATh LEJIM COBMECTHOM JEATEIBbHOCTH, OpPraHW30BbIBATH W KOOPAMHHUPOBATH
JEUCTBUA IO €€ NOCTMKEHHIO: COCTABJATH IUIAH JEHUCTBUHM, PACHPENCIATh POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KayeCTBO CBOETO BKJIAJa U KaXKIOr0 yYaCTHHKA KOMaH[bl B OOIIMN pe3ynbTat
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATH UAEU C IMO3UMLUHUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh IMO3UTHBHOE CTPATETMYECKOE ITOBEJEHUE B PA3NIMYHBIX CHUTyalUsX,
MPOSIBIISITE TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITUATHBHBIM.

PeryasiTuBHbIe YHUBepPcaJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranu3zanus:
CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENBHYIO NEATEIBHOCTh B 001MacTH (QU3UKH H
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS] Pacu€THBIX M KAaueCTBEHHBIX 3a/ady, IUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4YETOM HUMEIOUIUMXCS PECYpCcOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHU;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacIIUpsATh paMKH Y4eOHOTO MpEeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPHUOOPETEHHBIN OIBIT;
croco0cTBOBaTh (OPMHUPOBAHHMIO W TMPOSBICHUIO JPYAWIUU B 001acTH (HU3UKH,
MTOCTOSTHHO TOBBITIIATh CBOM 00pa30BaTeIbHBIN U KYJbTYPHBIA YPOBEHbD.
CaMOKOHTPO.Ib, IMOLIMOHAIBLHBII HHTEJJIEKT:



JaBaTh OLIEHKY HOBBIM CHUTYyallUSM, BHOCHTb KOPPEKTHUBBI B JESTEIbHOCTb, OIICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHLHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
U MBICJIUTENBHBIX POLECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIeKCUH TS OLIEHKH CUTYallld, BbIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS [0 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI U pTYMEHTBI JPYTHUX MPH aHAIHU3E PE3YIbTATOB ICATEIbHOCTH;

NPUHUMATD ce0sl, MOHMUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO APYTUX Ha OMIMOKH.

B mporecce 4OCTHXKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHMS MTPOrpaMMBbl IO (PU3HKE ISt
YPOBHsI CpeHEro o0Iero oopa3oBaHus y OOYYarOIIMXCSI COBEPIICHCTBYETCS dMOIMOHATBHBIN
UHTEJJIEKT, MpeArnoaraionui chopMupOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOILMOHATIBHOE COCTOSTHUE,
BUJICTHh HAMPABJICHUS PA3BUTHUS COOCTBEHHOM SMOIMOHATBHOM c(hepbl, ObITh YBEPCHHBIM B ce0e;

caMOperyIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHUE, CIIOCOOHOCTh aJalTUPOBATHCA K 3MOIMOHAIHHBIM
U3MEHEHUSIM U TIPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEN MOTHMBALMM, BKJIIOYAIOIIEH CTpEMJIEHHE K JOCTHIKEHHIO LEIM U YCIEXY,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHHUE ACHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEI;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOILMOHANBHOE COCTOSHHUE IpPYTuX,
YYUTBIBATh €T0 IPU OCYIIECTBICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHUS C JPYTMMHU
JIOAbMU, 3a00TUTHCSI, IPOSBIISATH HHTEPEC U pa3periaTb KOHMINKTHL.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy obydenus B 10 kjaacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLTHXCS YMEHHIA:

JNEMOHCTPUPOBATh Ha MpUMepax posib U MecTo (Gu3nku B (POpMHPOBAHUHM COBPEMEHHOI
Hay4YHOW KapTUHBI MHpPA, B PA3BUTHH COBPEMEHHOW TEXHHMKU U TE€XHOJIOTHUM, B MPAKTUYECKOMN
JIeITeILHOCTH JIFOICH;

YYUTHIBATh TPAHULBI NPUMEHEHUS HW3YUYEHHBIX (QHU3MYECKUX MOJEJeH: MarepuanbHas
TOYKa, MHEepUUalbHAsl CHUCTeMa OTCY€Ta, aOCOJIOTHO TBEPHOE TENO, MACANbHBIM Ta3, MOJEIH
CTPOEHHUsI Ta30B, KUJAKOCTEH M TBEPABIX TEJN, TOYEUHBIH AIEKTPUUECKUHN 3aps] NPU pPELICHUU
busznyeckux 3a/1ay;

pacno3HaBaTh (pusnyeckue SBICHUS (TMPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOPHM CTPOEHUS BEIIECTBA W 3JIEKTPOJMHAMMKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE NpPSIMOJMHEIHOE IBMKEHHE, CBOOOIHOE TMajJeHHe Ted,
IBUKCHHE 10 OKPYXHOCTH, WHepLHUs, B3amMmojeicTBue ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX Tel, M3MEHEHHE 00bEMa Tesl NpU HarpeBaHUH
(OXJ1aX/IeHNH ), TEIJIOBOE paBHOBECHUE, UCIIApEHNE, KOHACHCAlUs, TIaBJIeHUE, KPUCTAILTU3aus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS raza MpPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapaMeTpaMu COCTOSIHMSI ra3a B H30Ipoleccax, JIEKTpu3alus Ted,
B3aMMO/JICVICTBUE 3aps/I0B;



ONMCHIBaTh MEXAHMUYECKOE JBIKEHUE, UCIOJB3Ys (pu3nueckue BEeNWYMHBI: KOOpIWHATa,
yTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJIA, UMIYJbC Tela, KMHETUYECKas
DHEprusi, MOTCHIMANbHAS JHEPTHs, MEXaHWYeckas pabdoTa, MeXaHWYecKas MOIIHOCTh; TMpHU
ONMMCAHWU TPABWIBHO TPAKTOBaTh (PU3MUECKUM CMBICT HUCHOJB3YEMBIX BEIUYMH, HX
0003HaYeHUsI U €IMHUIIBI, HAXOAUTH (YOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BETUUHHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOICTBA TEJI W TEIUIOBBIE SIBJICHMS, MCIIOJb3YS
¢usznyeckue BEIMYMHBI: JaBJIEHUWE Tras3a, TeMmIepaTypa, CpeAHss KHUHETHYecKash HHeprus
XAa0THUYECKOr0 JABMKEHUS MOJIEKYJ, CpPEAHEKBAJApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsS 3Heprus, padora rasza, Ko3((UIHMEHT IOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JBUTATEIS; TIPU OMUCAHUH MPABUIBLHO TPAKTOBATh PUINUECKUN CMBICIT HCIIOIB3YEMbIX BEIIMYHUH,
uX O00O3HAYeHHS M EOUHHIIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME MaHHYIO (HU3HUECKYIO
BEJIMYUHY C IPYTUMHU BEJINUNHAM;

ONMCHIBATh M3YYEHHBIE JJIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTIONb3Ysl (PU3UUECKUE BEIMUMHBL: AJIEKTPHUECKUI 3apsi, AJIEKTPUYECKOe TOJe,
HaIpsOKEHHOCTh MMOJISA, MOTEHLUHAN, pPa3HOCTh IMOTEHUMAJIOB; MPHU ONHCAHUU MPABUIBHO
TPAKTOBaTh (PU3NYECKUII CMBICT HCIOJIb3YEMbIX BEJIUYUH, MX OOO3HAYEHHS] M €IWHUIBL;
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3MYECKYIO BETUYUHY C JPYTHMH BETUIHHAMU,

aHaM3UpPOBaTh (PU3MUYECKHE MPOLECCHl W SBJICHUS, MCIONB3Ys (pU3MUECKUe 3aKOHBI U
NPUHLMIBE: 3aKOH BceMupHoro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH cOXpaHEHUS
MEXaHUYECKON DHEPTUH, 3aKOH COXPAHEHHUs WMITYJIbCA, IPUHLINI CYNEPHO3ULINN CUJI, IPUHLUIT
paBHONpPAaBUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHMUS
BELIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEAHENW KHHETUYECKOW HSHEPrHMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoH, MEepBbIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsiia, 3akoH KyrnoHa, mpu 3TOM pas3nuuaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHUYECKOE BBIPaKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE MIPUHITUTIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3IuyaTh yCIOBHS X O€30MMaCHOTO MCTOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJHATh JKCIEPUMEHTHl 1O HUCCIEJOBAHUIO (PU3MYECKUX SBJIECHUII M MPOLIECCOB C
UCTIOJIb30BAHMEM TPSAMBIX W KOCBEHHBIX HM3MEpPEHUH, Tmpu 3TOM  (POpPMYyITUPOBATH
npoOiieMy/3ajady W = TUMOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYAOBAHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATH BHIBOIBI,

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpeHMs] (PU3MUECKHX BEIUYUH, MPH STOM
BBIOMPATh ONTHUMAJIBHBIA CIIOCOO HM3MEPEHHST M MCIONb30BaTh H3BECTHBIC METOJBI OIICHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAaHUEM
OpSIMBIX U3MEPEHMH, TMPU HSTOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHUpPOBATH peE3yJabTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BHUJE TAOMUI U rpadUKOB, EJIaTh BHIBOIBI
10 pe3yJIbTaTaM MCCIEI0BAHNUS;

coOnrofarh mpaBuia Oe30macHOro Tpyda MPU NPOBEACHUHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 9JKCIEpUMEHTa, Y4eOHO-HUCCIENOBATENIbCKOM UM TMPOEKTHOM JEATENBHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYIOBAHUS;

pemiaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCHOIb3Ys
¢duznyeckue 3aKOHbI ¥ MPHUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeIb, BBIICNATH (U3NYECKUE BEIMUMHBI M (OpPMYIbl, HEOOXOAMMBIE i1 €€ pEeIlleHus,
IPOBOJIUTH PAcyEThl U OLIEHUBATH PEATbHOCTH MOJyYE€HHOTO 3HAUCHUS (PU3NUECKON BETHYUHBL;



pemath KauyecTBEHHbIE 3aJauM: BBICTPAWBATh JOTHYECKH HEMPOTHBOPEUUBYIO IETIOUKY
paccyXJIeHHii ¢ ONOpOoii Ha W3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

UCTIONIb30BaTh TPU  PEIIEHHWH Y4YeOHBIX 33aJa4 COBPEMEHHbBIE HMH(OPMAIOHHBIC
TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPHPETALMU M MpPEACTaBICHUs] y4eOHOU U
HAyYHO-MIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHATM3MPOBATH MOTy4aeMyt0 HH(OpMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOCKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOpPETHUYECKWE 3HAaHWUS 10 (U3UKE B TOBCEJHEBHOM JKU3HU JUIA
oOecrieueHns: 6€30MaCHOCTH MPH 0OpaIleHNH ¢ MPHUOOPaMU U TEXHUYECKUMHU YCTPOWCTBAMHU, IS
COXPaHEHHS 3JI0POBbsI U COOJIOZICHNSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpere;

paboTaTh B IPYIIE C BHITOJIHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIe, MIIaHUPOBaTh paboTy
TpyNONbl, palUOHAIbHO pacHpenessTh OOA3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B
HECTAH/IAPTHBIX CHUTYalMsIX, aJeKBATHO OICHWBATh BKJIAJ KaXKJIOTO M3 YYaCTHHUKOB T'PYIIBI B
pelieHre paccMaTpuBaeMoi POOIEeMBI.

K xonmy o0yuenns B 11 kj1acce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM ypOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYHAFOIITUXCS YMECHHM

JNEMOHCTPHUPOBATh Ha TpUMEpax poyib U MecTo (u3uKu B (pOpMHpPOBAHUHM COBPEMEHHOM
HAay4YHOU KapTUHBI MHUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B IIPAKTUYECKOU
JEeSITEIbHOCTH JIIOJIEH, 11€JI0OCTHOCTD U €AMHCTBO (PU3UYECKON KapTUHBI MUPA;

YUUTHIBaTh TPAaHUIBl TNPUMEHEHHS M3yYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
ANEKTPUYECKUN 3apsii, Jyd CBETa, TOUYEYHBIM HMCTOYHUK CBETa, sJIEpHAasi MOJENIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sIIpa MPH pelieHnn (HU3HIECKUX 3a1ad;

pacrio3HaBaTh (U3MYECKUE SIBICHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAHTOBOM (PU3MKHU: dJIEKTpUUYECKas MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MarHuTHOE JEUCTBUS TOKAa, B3aWMOJCHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAs
WHIYKIUSA, ACHCTBUE MArHUTHOTO TMOJs Ha NPOBOJAHMK C TOKOM U ABWXKYIIUWUCS 3apsi,
3JIEKTPOMArHUTHbIE KOJIeOaHHs M BOJIHBI, IPSIMOJIMHEWHOE PAacIIpOCTPAaHEHHUE CBETA, OTpaKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOISIpU3alUSg  CBETa, JTUCHEPCUs CBeTa,
dorornekrpudeckuii 3¢dext (pororddekr), CBeTOBOE JaBleHUE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAsI U UCKYCCTBEHHAsl PaJIIOAKTUBHOCTb;

ONMCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC, ONTHUYECKHE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3JIMYHBIX CPeN) U AJIEKTPOMATHUTHBIE SIBICHUS (TPOILIECCHI),
UCTIONB3Yysl (U3UUYECKHE BEIUYMHBL: AJIEKTPUUECKUI 3apsia, CHila TOKa, JJIEKTPHUECKOE
HapsDKEHUE, 2JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh IIOTEHIIUAJIOB, 3JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moiisd, cuia Ammnepa, cuna JlopeHia, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOIO0 W MAarHUTHOTO MOJIEH, MEepUoja M 4YacToTa KojeOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3aps U CHJia TOKa B MPOIECCE TAPMOHHUYECKUX SJICKTPOMATHUTHBIX
KoneOaHuii, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, MPH OMHCAHWU TMPABUIHHO
TPAKTOBAaTh (PUINYECKUII CMBICT HCIOJIb3YEMbIX BEJIWYMH, MX OOO3HAYeHHs] M €IWHHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BETUUHUHY C JPYTMMH BETMYHMHAMY;

OMHCHIBATh WM3yYCHHBbIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, HHEPrus U
UMIyasC (GOTOHA, TMEPUOJ TOoJypacmaaa, SHEpPrusl CBsI3M ATOMHBIX SJE€p, NPU OMHCAHUU
IPaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHUS U



€MHUILIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLIUE NAaHHYIO (PU3UYECKYIO BEIUYMHY C APYTUMU
BEJIMUMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NUECKON BETUIHHEI;

AHATM3UPOBATh (U3WYECKUE TIPOIECCH M SIBICHUS, WCIONB3YyS (U3MUECKUE 3aKOHBI H
OpUHLUIBL: 3akoH OMa, 3aKOHBI TOCHEAOBATENIbHOIO U MApAICNIbHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH DJJIEKTPOMAarHUTHOW  WHIYKIMH, 3aKOH
OPSIMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI IMPEIIOMIICHUS
CBETa, ypaBHeHHME DOiHIITeHHa a1 ¢oroddderra, 3aKOH COXpPAHEHUS DHHEPIUHU, 3aKOH
COXpaHEHHsS HMITYJIbCa, 3aKOH COXpPaHEHHsI DJIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcla, MOCTyJaaThl bopa, 3aKOH pajnOaKkTUBHOTO pacrnaja, MpH 3TOM pas3IudaTth
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOEe BBIPRKEHUE U YCIIOBHS (TpPaHHUIIBL,
001acTH) TPUMEHUMOCTH;

OTIpe/IeNIATh HAaIpaBJICHWE BEKTOpa MHAYKLUMHM MarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuiibl AMriepa u cuiibl Jlopeniia;

CTPOUTH M OMKCHIBATh N300pa’keHHE, CO3/IaBaeMOE INTIOCKUM 3€PKaJIoM, TOHKOH JIMH301;

BBINOJIHATH SKCIIEPUMEHTHI T10 HCCIEAOBAHUIO (PU3MUECKUX SIBICHUH M MPOIECCOB C
UCIIOJIb30BaHWEM TMPSAMBIX U KOCBEHHBIX H3MEpEeHUuH: Tpu ITOM  (POpMYyIUpOBaTH
npoOjeMy/3ajady W TUIOTE3y y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOAUTH OMBIT U (JOPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIC HU3MEpEeHHsS] (DU3MYECKMX BEIWYUH, MPH ITOM
BbIOMpaTh ONTUMANbHBIA CHOCO0 H3MEpPEHUS M HCIONb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPEIIHOCTEN U3MEPEHUM;

HCCJICIOBATh 3aBUCUMOCTH (PU3UUECKHUX BEITMYUH C UCTIOIE30BAHUEM MIPSIMBIX M3MEPCHHUIA:
IpU I3TOM KOHCTPYHMPOBATH yCTAHOBKY, (DMKCHPOBATH PE3YyJIbTATHl MOJYYCHHOW 3aBUCHUMOCTH
busznyecKkux BENWYMH B BHAE Tabnuil U TpaduKoB, JAeNaTh BBIBOJABI IO pe3ylbTaTaM
UCCJIEIOBAHUS,

coOnronath mpaBuiaa 0€30macHOro Tpyda MPU TPOBEACHUHM HCCICIOBAHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HCCIENOBAaTEIbCKOW M  MPOEKTHOW JAEATEIBHOCTH C
HCIIOJIb30BaHNEM U3MEPUTEIBHBIX YCTPOUCTB U JIabopaTOPHOTO 000PYAOBAHHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHOW (U3MYECKOH MOJENbIO, HUCHOJb3Ys
dbuznyecKkue 3aKOHBI ¥ IPUHIIUITE], HA OCHOBE aHAJIM3a YCIOBUS 33/1a4ll BHIOMPATh (PUINIECKYIO
MOJIeJIb, BBIJICIATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC i €€ pEIICHUs,
IIPOBOAMUTH PAcu€Thl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAaYeHUS (PU3NUECKON BEIHUNHBI;

pemaTth KauyecTBEHHbIE 3aJauM: BBICTPAWBATh JOTHYECKH HEMPOTHBOPEUUBYIO IIETIOUKY
paccyXJIeHHii ¢ ONOpoii Ha U3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCTIONIb30BaTh TPU  PEIIEHUH Y4YeOHBIX 33aJa4 COBPEMEHHBIE HMH(OPMAIOHHBIC
TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAMU M MpPEACTaBICHUs] y4eOHOU u
HAyYHO-MOMYJISIPHON HMH(OpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHATM3MPOBATH MOTydaeMyt0 HH(DOpMAIIHIO;

OOBSICHSITH IPUHIIUIIBI IEHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOICTB, pa3andarh
yCIIOBUS UX 0€30MaCHOT0 UCTIOIB30BaHUS B IOBCETHEBHOM JKU3HU;

PUBOJIUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HaYKH, B 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJb30BaTh TEOPETHUECKHE 3HAHMA N0 (U3UKE B TOBCEIHEBHOW IKHM3HM IS
obecrieueHns 0€30MacHOCTH MPHU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMHU, JIJIst
COXpaHEHHUS 3/10POBbs U COOIIOACHUS HOPM SKOJIOTMUYECKOTO MOBEICHUS B OKPYKaIOILEH Cpee;



paboTaTh B IPYIIE C BHIIOJIHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIei, MIaHUPOBaTh paboTy
TPYMNIbl, palMOHAIBHO paclpenieniaTh OOS3aHHOCTH W IUIAHUPOBATh JAEATENBHOCTh B
HECTaHJAPTHBIX CUTyalMsX, aJ€KBAaTHO OLIEHMBATh BKJIaJ Ka)KJOIO M3 YYAaCTHUKOB IPYIIIBI B
pelIeHre paccMaTpuBaeMoOi MPoOIeMBbI.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHMe pa3/iesioB U TeM (undgposbie)
Ne ni/m IpOrpaMMEL Beero KOﬁHTpOJIbeIe HpﬁaKaneche 06pa30BATETBHbIC
padoThI padoTsI pecypen
Paznea 1. PUSUKA U METO/IbI HAYYHOI'O ITIO3HAHUS
1.1 ®du3uKa 1 METOJbl HAYYHOT'O TTIO3HAHUS 2 bubmorexa I[OK
' g i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znea 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kunewaruia > https://m.edsoo.ru/7f41bf72
bubnunorexa [IOK
22 Hunamuia 7 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KHUHETUYECKOM 9 1 bubmuorexa [{OK
' TeOpuu https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBEI TEpMOMHAMUKH 10 I https://m.edsoo.ru/7{41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmoreka [JOK
’ da30BbIE IEPEXOBI https://m.edsoo.ru/7{41bf72
Uroro no pazgeny 24
Pa3nea 4. JIEKTPOJIMHAMUKA
4.1 DneKTpocTaTuKa 10 1 1 bubnmnoreka [JOK




https://m.edsoo.ru/7{41bf72

[TocTossHHBII 25IeKTpUYECKU TOK. TOKH B

but6mmoreka [IOK

4.2 Pa3IUYHBIX Cpelax 12 https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne n/m NpOrpaMME! Beero KOﬁHTpO.]IbHLIe HpﬁaKaneCRne 06PA30BATEIbHBIC
padoThI padoThI pecypen
Paznea 1. JIEKTPOJIMHAMUKA
11 MarauTHoe nosie. DJIeKTpOMarHuTHas 1 1 3 bubnuorexa [{OK
' WHTYKIHSI https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U1 BOJIHbBI
21 MexaHu4ecKkHe U AIEKTPOMarHuTHbIC 9 1 bubnuorexa [{OK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHU4YeCcKHue U 3JEKTPOMATrHUTHBIE 5 | bubmuoteka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [IOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI crIelIUaTBHOM TEOpUHU 4 1 bubnmoreka [JOK
’ OTHOCHUTEIBHOCTHA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [{OK
4.1 DJIeEMEHTHI KBAHTOBOU OIITUKH 6 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.2 Crpoenme aToma 4 https://m.edsoo.ru/7f41c97¢
4.3 ATOMHOE SApO 5 Bubmorexa LIOK

https://m.edsoo.ru/7f41c97¢c




Uroro no pazgeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3UKU 7 BH6H'HOTeKa HOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 7
Paznen 6. OBOBIIAIOILIEE IOBTOPEHUE

6.1 Ob6o0611aro1ee MOBTOPEHUE 4 E?t?i?/ﬁée%ii?rﬁ 7£41¢97c
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecrBo Jlata DJIEKTPOHHBIC HU(POBLIE
Ne ni/m Tema ypoka 4yacoB oOpa3oBaTe/ibHbIE
U3y4eHust
Bcero pecypcebl
®dusuka — Hayka o npupoje. Hayunsie MmeTos bubnuorexa [JOK
1 1 02.09.2025
MIO3HAHUS OKPYXKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
2 EzﬂbﬁiﬁM iCaToTif;H;; ];¢)BO§M§I?T(;?‘;HCI/II<P(I)I:O]?'er;il\sizﬁngﬂ 1 04.09.2025 Bubmmorexa LIOK
Y P pa, BIIp A o https://m.edsoo.ru/ff0c33e6
moaen
3 mi);?nﬂqqeiﬁoriﬂﬁie;ﬁ ?{T; enCIICHIe, CROpOCTE 1 09.09.2025 Bubmmorexa LIOK
a - iepeMelt » CKOP ’ o https://m.edsoo.ru/ff0c3508
YCKOpEHHE
. bubmuorexa [JOK
4 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE 1 11.09.2025 https://m.edsoo.ru/f0c3620
. bu6mmoreka [IOK
5 PaBHOYCKOpEHHOE NPSIMOJIMHENHOE IBUIKEHUE 1 16.09.2025 https://m.edsoo.ru/f0c372e
Bbubnuoreka [IOK
6 CBoOoaHoe mageHue. Y ckopeHrue cBOOOTHOTO TaACHHS 1 18.09.2025 https://m.edsoo.ru/f0c39¢c
KpuBonuneiinoe npuxenue. [IBuxeHne MaTepuaabHOU bubmmoreka [IOK
7 1 23.09.2025
TOYKH TI0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
] [Tpuniun otHocuTenbHOCTH ['anunes. MHepimaibHbie 1 25.09.2025 bu6mmoreka [IOK
cucreMsbl orcuera. [lepsbiit 3akoH HpioToHa T https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuina. [IpuHnun cynepno3uiumu cui. 1 30.09.2025 bubmmoreka [JOK
Bropoii 3akon HproToHa 117151 MaTepHaIbHOM TOYKH T https://m.edsoo.ru/ff0c3bed
. bu6mmoreka [IOK
10 Tperuit 3akoH HproTOHA 1711 MaTepUAIbLHBIX TOUEK 1 02.10.2025 https://m.edsoo.ru/f0c3be8
1 3akoH BceMupHoOro tarotenus. Cuna tsxectu. [lepas | 07.10.2025 bubmmoreka [JOK
KOCMHYECKasi CKOPOCTh T https://m.edsoo.ru/ff0c3d00
Bbu6nmuoreka [IOK
12 Cuna ynpyroctu. 3akoH I'yka. Bec tena 1 09.10.2025

https://m.edsoo.ru/ff0c3el8




Cuna tpenus. Koaddumment tpenns. Cuna

13 CONIPOTUBJICHHUSI IIPU ABMKEHUH TENA B )KUIKOCTH WIIH 14.10.2025 Eggg@ﬁiﬁiﬂﬁ/ F0C376
rase
[ToctynarensHoe allarenabHOe eHue
TYNaTebHOE U BPALATENbHOE ABHIAKCHN Bubmorexa [IOK
14 abcomoTHO TBEpAOTO Tena. MoMeHT cuibl. [1neyo cuibl. 16.10.2025
, https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOIO Tela
IS sarepmamemm rosec. My onnm, Sacon 21102005 Drbmorera LIOK
P : Y ‘ o https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITyJIbca. PeakTHBHOE NBUKEHHE
16 iﬁgigfgﬁ? rosn. Teo fﬁ?i%“ﬁiiﬁi’éﬂﬁipm 23.10.2025 bubmorexa LIOK
P . ’ p o https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUuu
17 ymoyroaabopmmposanmoi npys. Horenmamanias 0611205 ~ Dudmorera LIOK
YIpYTo ASYOPMHD 26 ) H o https://m.edsoo.ru/ff0c461a
SHEPrus Tejia BOIM3H MOBEPXHOCTH 3eMIn
[ToTeHnuanbHbIe U HEMOTEHITMANbHBIE CUITBL. CBSI3b
paboThl HEMOTCHITMAIBHBIX CHUJI C U3MEHEHHUEM bu6mmoreka [IOK
18 . 11.11.2025
MEXaHUYECKOM SHEPTHUH CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHUS MEXaHUUECKON SHEPrHU
Jlaboparopnas padota «MccnenoBanue CB3M pabOTHI
19 CUJIBI C U3BMEHEHUEM MEXaHUYECKOM SHEPrUu Tenna Ha 13.11.2025
MIpUMepe PACTSKEHHS] PE3UHOBOT'O )KT'yTa»
Kontponbras padota o teme «Knnemaruka. bubmuorexa [JOK
20 18.11.2025
JluHamuKka. 3aKOHbI COXPAHEHUS] B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU bubmmoreka [JOK
21 20.11.2025
teopun. bpoyHoBckoe nBmwkenue. dubdysus https://m.edsoo.ru/ff0c4dc2
XapakTep ABUKEHUS U B3aUMOJICHCTBHS YacTHIL
22 BelecTsa. Mozenu CTpoeHus Ta30B, )KUJIKOCTEH U 25.11.2025
TBEPJIBIX TEII
23 Macca monekyn. KonmndectBo BemectBa. [locrosiHHas 27 11.2025
ABorazipo
24 TemnoBoe paBHOBecue. TemnepaTypa v €€ u3MepeHue. 02.12.2025




[IIxana temnepatyp Llenbcus

25 Vneanssiii ra3 B MKT. Ocrosmoe ypasrerue MKT 04.12.2025 Eggﬁ‘r’;eﬁioﬁ/ ——
AoOcomroTHas TEMIIEpaTypa Kak Mepa cpenHei Bubmorexa [IOK

26 KUHETHUYECKON YHEPIUU ABMKECHUS MOJIEKYJ. Y paBHEHUE 09.12.2025 ]
Mengeneesa-Kraneiipota https://m.edsoo.ru/ff0c511e

27 3axon [lampToHa. ['a30BEIe 3aKOHBI 11.12.2025

73 Jlaboparopnas padota «/ccrnenoBaHue 3aBUCIMOCTH 16.12.2025
MEXy IapaMeTpaMu COCTOSIHHS Pa3peKeHHOTO ra3zay

29 N3omporieccsl B ucalbHOM raze U ux rpaduueckoe 18.12.2025 bubnmoreka [JOK
TIPEACTABIICHHE https://m.edsoo.ru/ff0c570e
BuyTpennss sHeprusi TepMOJIMHAMUYISCKON CUCTEMbI B

30 CHC?](;[(E)GBI eé I/I3M§)HGHI/I$I.I)KOJIHI/IIICCTBO TEIUIOTHI U paboTa. 23.12.2025 BH6H_HOTeKa HOK
BayTpeHHsist 3HEprusi 0THOATOMHOTO MJI€AJIbHOTO Ta3a https://m.edso0.r/ff0c5952

31 Buael Terionepenauu 25.12.2025 Br6morexa LOK

https://m.edsoo.ru/ff0c5¢36

30 VY nenbHas TEIoEMKOCTh BelecTBa. KomnuecTBo 30.12.2025 bubmuorexa [JOK
TEIUIOTHI TIPH Terutonepeaade. AauabaTHbIN MPOIIece https://m.edsoo.ru/ff0c5¢c36

33 [TepBbIii 3aKOH TEPMOAMHAMUKHN U €70 TPUMEHEHUE K bubnuorexa [JOK
M30IpoIeccam https://m.edsoo.ru/ff0cSefc

34 HeobOpatumocTs nporieccoB B mpupoae. Bropoii 3akon bu6mmoreka [IOK
TEPMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230

35 [punnun gevicteusa u KI1J{ TermnoBoit MammHb Eggg}l/?gé;:sﬁgﬁ/ f0c600a

36 Huxn Kapno u ero KITJ]

37 DKOJIOTHYECKHUE TPOOIEMBbI TEIIIOIHEPTETHKH

38 O6o0maromuii ypok «MosekyinsapHas pusnka. OCHOBBI bubmuorexa [JOK
TEPMOJIUHAMHUKI https://m.edsoo.ru/ff0c6938

39 KonrtponsHast padora no teme «MonekymnspHas pu3nka. bubmmoreka [JOK
OCHOBBI TEPMOUHAMUKH > https://m.edsoo.ru/ff0c6a50

40 [TapooOpazoBanue u koHaeHcanwus. Mcnapenue u bubnmoreka [JOK




KUIICHUC

https://m.edsoo.ru/ff0c63b6

AOCONIOTHAS U OTHOCHUTENbHAS BIaXKHOCTD BO3ayXa.

bu6mmoreka [IOK

41 Hacpimennsiii nap https://m.edsoo.ru/ff0c64d8
Tépnoe teno. Kpucramnuyeckue u aMopHbie Tena.
42 AHIfSI(I)TPOHI/IH CBE)ﬁCTB KpHCTAJUIOB. H(I/IE[(}()I/IG bubmorexa LHOK
https://m.edsoo.ru/ff0c6510
KpucTtaiibl. COBpeMEHHBIE MaTePHAITBI
43 [InaBnenue u kpucramumsanus. Y JebHas TEIIoTa bubmmoreka [IOK
riaBnenus. CyOaumarnus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBHEHHE TEIIOBOTO OamaHca https://m.edsoo.ru/f0c6820
45 DJieKTpu3anus Teil. DIEKTpUIECKuil 3apsa. [[Ba Buaa bu6mmoreka [IOK
AJIEKTPUUYECKHUX 3apsIIOB https://m.edsoo.ru/ff0c6becc
46 IIpoBOAHMKY, TUANEKTPUKH U NIOJYIIPOBOJHUKH. 3aKOH bubmmoreka [IOK
COXpaHEHUs IECKTPUICCKOTO 3apsi/ia https://m.edsoo.ru/ff0c6bee
47 B3aumopeiictue 3apsanoB. 3akoH Kynona. ToueuHblii bu6mmoreka [IOK
AJIEKTPUUYECKUI 3apsij https://m.edsoo.ru/ff0c6ce4
Hanpsixk€aHoCTh 3nekTpudeckoro nost. [Ipunnmn
48 C};al'IeI;)HOiI/IH(IiI(I:/I 3J'?€I<e”[‘plfqec€l:((i/l)? n(z)nsﬁ. HI/IIF-I)I/II/IH bubmorexa [TOK
. https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
49 Pabota cun anekrpocraruyeckoro nosist. [Torenmmann. bubmmoreka [IOK
PasHocCTh mOoTEHIIMATIOB https://m.edsoo.ru/ff0c6100
50 [IpoBOHUKYN U AUDIIEKTPUKH B HIEKTPOCTATUYECKOM bubmmoreka [JOK
nosie. J{uanexTpuyeckasi IpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 DnekTpoémkocTh. Konaencarop bubmmorexa [TOK
https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPrusi bubnmoreka [JOK
3apsOKEHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlabopartopHnast pabota "U3mepeHne 3MeKTpOEMKOCTH
KOHJIeHcaTopa"
IIpuHIUI 1EeUCTBUS U IPUMEHEHHUE KOHIEHCATOPOB,
54 KOMMPOBAJIBLHOTO anmnapara, CTPyMHOTO IMIPUHTEPA.

DneKkTpocTaTHYecKas 3aluTa. 3a3eMJICHUE




AIEKTPONPUOOPOB

DJIEKTPUYECKUH TOK, YCIOBHUSA €0 CYIIIECTBOBAHUS.

55 IToctosiHubI Tok. Cuna Toka. Hanpsixenue.
Conporunenue. 3akoH Oma JJisl y4acTKa Henu
[TocnenoBarenbHOE, TApaIEIEHOE, CMEIIAHHOE
56 coe I/erHI/Ie MIPOBO ’HI/HI()OB Jla6o a,To Has paboTta bubmorexa [IOK
A pOBOZ ) PATOPHA p https://m.edsoo.ru/ff0c7410
«M3y4yeHne cMenIaHHOTO COCTMHEHHUST PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH bu6mmoreka [IOK
Jxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma 17151 TOJTHOM (3aMKHYTO#) AJIEKTPUYECKON
nernu. Kopotkoe 3ambikanne. JlabopaTtopnasi pabora bubmuorexa [JOK
58
«M3mepenne DJIC UCTOYHHKA TOKA U €r0 BHYTPEHHETO https://m.edsoo.ru/ff0c7ae0
COIIPOTHBIICHUS»
PesepBHrlit ypok. KonTponpHas paboTta o teme
59 "9ne€< O,Z[I/I}I,{I;MI/IKa" / }IB)ce occn%cxaﬂ OpOBEpOUHAS Bubmiorexa LJOK
P P POBEp https://m.edsoo.ru/ff0c8c56
pabota
O6o06maromuit ypok «IeKTpoInHAMUKAY / bubnmoreka [JOK
60 .
Bcepoccuiickas nmpoBepouHas padbota https://m.edsoo.ru/ff0c88be
DJNEeKTPOHHAs TIPOBOJMMOCTD TBEPBIX METAIIIOB.
61 3aBUCUMOCTb CONIPOTUBIIEHUS METAIIIIOB OT
temnepaTypbl. CBepXIpOBOAUMOCTh
62 DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX
My4KOB
[TonynpoBOIHUKH, UX COOCTBEHHAS U IPUMECHAs
63 Il 013]0 pI/IMO(l)[TB CaoiicTBa p—n-11e exopa bubmorexa LHOK
POBOZ ' P pexosa. https://m.edsoo.ru/ff0c84ae
[TonynmpoBOTHUKOBEIE MPUOOPHI
DNeKTpUYECKHU TOK B pacTBOpax M paciuiaBax
64 BJIGKTTPOJII/ITOB DIIeKT I())JIHTI/ILII)eCKaﬂp;u/Iccoumaulxm Br6morexa LOK
p ' p ' https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DJIEKTPUYECKUI TOK B razax. CamocTosSTeIbHbIN 1 bubnuorexa [JOK
65 .
HECaMOCTOSITENbHBIN pa3psia. Monuus. [1nazma https://m.edsoo.ru/ff0c84ae
66 DnexTpuyeckue mpuOOphl U YCTPOMCTBA U UX bubnmoreka [JOK




npakTH4Yeckoe npumeHenue. [IpaBuia TeXHUKH
0e30ImacHOCTH

https://m.edsoo.ru/ff0c86fc

KonrtponbHas padora o Teme «IEKTPOCTATUKA.

Bbubnuoreka [IOK

67 [TocTosAHHBIN 25IEeKTpUUECKUN TOK. TOKM B pa3IMUHbBIX 1 https://m.edsoo.ru/fl0c8a8a
cperax»
63 PezepBHblil ypok. O6o0maronmii ypok mo remam 10 1 bubmmoreka [JOK

Kjiacca

https://m.edsoo.ru/ff0c&f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KIIACC

KoimnuectBo
4yacos
Ne Tema ypoka Hara DJIeKTpOHHbIe N (pPOBbIE
n/n Beero NPOBEICHUS o0pa3oBaTejbHbIE
pecypcsl
ITocTosTHHEIE MAarHUTHI ¥ UX B3aNMOJEHUCTBUE. MarHUTHOE MHOJIE. but6mmoreka [IOK

1 . . 1 02.09.2025
Bekrop MarHuTHON MHAYKIIMW. JINHUM MarHUTHOW WHIYKIIUH https://m.edsoo0.ru/ff0c9778
MaruauTtHoe 1nose NpoBOJHUKA ¢ TOKOM. OnbIT Dpceresa. bu6muoteka [JOK

2 . 1 04.09.2025
B3aumopeiicTBre MPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlaboparopHas paboTa «/3ydeHrne MarHUTHOTO TOJS KaTYIIKH C bubnmoreka [JOK

3 1 09.09.2025
TOKOM https://m.edsoo.ru/ff0c98fe

4 ii::: . (311:2?2?;0:;; 0220111 iﬁ::niHii:HTleorni:E I 11.09.2025 ~ Dromorexa HOK

pa. patoprai p A A o https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM»

5 JlelicTBME MAarHMTHOTO MOJISl HA IBHKYIIYIOCS 3apSIAKEHHYIO 1 16.09.2025 bubnuorexa [{OK
yactuiy. Cuna Jlopenna. Pa6ora cubl Jlopenia o https://m.edsoo.ru/ff0c9df4
OnexTpoMarHuTHast UHAYKIUs. [10Tok BekTOpa MarHUTHOM

6 uHAYKIUK. DJ1C nHAYKIMH. 3aKOH JIEKTPOMarHuTHOM 1 18.09.2025
nHaykuuu Papanes
JlaGopaTtophnast pabota «MccinenoBanue siBIEeHUS bubnuorexa [{OK

7 . 1 23.09.2025
AIIEKTPOMArHUTHON MHIYKIIUN https://m.edsoo.ru/ff0cal S0

8 il;iy;; HBHO;;B.9}11{]3:er?faaiﬁiﬁﬁfﬁﬁiic K C TOKOM I 25092025~ Prommorexa LOK

Ay P s ' o https://m.edsoo.ru/ff0ca600
DJIEKTPOMArHuTHOE MOJIe
9 TexHu4eckue yCTpoiCcTBa U UX IPUMEHEHHE: TIOCTOSIHHbIE 1 30.09.2025

MAarHuThl, 3JICKTPOMArHUTBI, 3JICKTPOABUTATCIIb, YCKOPHUTCIIN




SJICMCHTAPHBIX YaCTHULl, MHAYKIIMOHHA IICYb

O6o0matomuii ypok «MarauTHoe 1ojie. DJIeKTpOMarHuTHas but6mmoreka [IOK
10 02.10.2025
WHTYKIIHSI» https://m.edsoo.ru/ff0cab82
KoHnTtponbHas padota mo Teme «MarHuTHoe ToJie. bubnuorexa [{OK
11 07.10.2025
DIeKTpOMarHuTHasT WHITYKITUS https://m.edsoo.ru/ff0cad58
. CB0660,£[HLIe gexaHquCKHe KoJIeOaHusl. FapM(éHquUCKHe 09.10.200 BuGmiorexa [IOK
KosieOaHusi. YpaBHEHHE TAPMOHUYECKUX KOJICOAHUA. .10.
P p https://m.edsoo.ru/ff0caf06
[IpeBpaiienue sHepruu
JlaGopatopHas pabota «lccnenoBanue 3aBUCUMOCTH TTEPHOAA
13 MaJIbIX KoJIeOaHui rpy3a Ha HUTH OT JJTMHBI HUTH U MacChl 14.10.2025
rpy3a»
14 Kc? H:«?; TeHLHHﬁe:EHTZp . iBZZTZHG ZﬂeKZpOMaZHiTHajZ 16.102025 ~ Dnomorea [IOK
Kosie0aHus B 1 bHOM K0JIeOaTeTbHOM KOHTYpe. AHaorus .10.
A P https://m.edsoo.ru/ff0cb820
MEXTy MEXaHUYECKIMH H SJICKTPOMArHUTHBIMH KOJICOAHUSIMH
®opmyna TomcoHna. 3aKOH COXpAaHEHHUS SHEPTUH B UACATBHOM bubnuorexa [{OK
15 21.10.2025
K0JIe0aTeTbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
| s e e, B ioas | Bimorea 08
MEXaHUYECKUEe KOJIeOaHusl. HaHC. BeiH HHBI .10.
YA https://m.edsoo.ru/ff0cbb86
AIIEKTPOMArHUTHBIC KOJIEOaAHUS
17 II;IAZpeMz:HHﬁeTZK.eCHI;ySOP;iZHTHﬁ HepeMzzHHing. foliee 06.11.2025 Bubmnorexa LIOK
HOCTb IIEPEMEHHOTO TOKa. AMIUTUTYAHOE U JICHCTB A1,
B P YA A Yot https://m.edsoo.ru/ff0cbd34
3HAUEHUE CHJIbI TOKA U HAMIPSKCHHUS
18 TpchCpopMaT?p. [Tpou3BoacTBO, MEpenaya U MoTpedICHNE 11112025
IEKTPUYECKOMN SHEPTUn
19 YCTpolCTBO M IPAKTUYECKOE TPUMEHEHUE IIIEKTPUUECKOTO 13.11.2025 bubnmoreka [JOK
3BOHKA, TeHEpaTOpa MEPEMEHHOTO TOKa, TUHHUH dJIEKTpornepeaayd o https://m.edsoo.ru/ff0cc324
20 DKOJIOTUYECKUE PUCKU TIPH MTPOU3BOJICTBE AIIEKTPOIHEPTUU. 18.11.2025

KynsTypa ncnosnb3oBaHus 31€KTPOIHEPT MU B TIOBCEAHEBHON




KHU3HHU

MexaHuveckue BOJIHBI, YCIIOBUS pacupoctpanenus. [lepuon.

bubnunorexa [IOK
21 ! 20.11.202
CkopocTb pacnpocTpaHEHHs U JUIMHA BOJIHBI. [lonepeunsie n 0 025 hitps://m.edsoo.ru/ff0ccas4
MPOJOIBHBIC BOJIHBI
3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. Beicota ToHa. TemOp bubnuorexa [{OK
22 25.11.2025
3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbBIE BOJIHBI, UX CBOMCTBA U cKopocTsk. kana bu6muoteka [JOK
23 27.11.2025
3JICKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIB paguoCBsI3u U TeNneBuACHHs. Pa3BuTHE CpeiCcTB 02.12.2025
cBs3u. Paguonokanus
bu6 OK
25 Kontponbhas padora «KonebaHust U BOJIHBI» 04.12.2025 h:;p:;l/?z.e;zg).m R0cc6S
[IpssMonMHENHOE paclpOCTPAaHEHHUE CBETA B OJTHOPOIHOM Cpelie. bu6muoteka [JOK
26 . 09.12.2025
Toveunslit ©cTOuHUK cBeTa. JIyu cBera https://m.edsoo.ru/ff0cd350
OTtpaxxeHue cBeTa. 3akoHbl OTpaxkeHus ceta. [loctpoeHue bubnmoreka [JOK
27 . 11.12.2025
n300pakeHMii B TUIOCKOM 3epKaie https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue ceta. [loaHOE BHYTpEHHEE OTpaKEHHUE. bubnuorexa [{OK
28 . 16.12.2025
[IpenenbHBIN yToJI MOJTHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ff0cd7{6
JlaboparopHnas pabota «3MepeHne mokasaresns mpeaIoMIeHUS bubnmoreka [JOK
29 18.12.2025
CTEKJIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [Toctpoenune nzobpakennii B tuna3ze. Dopmyna TOHKOH bubmuorexa [{OK
30 23.12.2025
JIUH3BL. YBEJIUYCHHUEC JIMH3BI https://m.edsoo.ru/ff0cddle
31 JlaGopaTtopHas pabota «/cciaenoBaHue CBOMCTB U300paKEHHUM B 75.12.2025
JMH3AX»
0 Hucniepcus cBera. CoxxHbIi cocTtaB 6eoro cBera. LBer. 30.12.2005
JlaboparopHas pabota «HabmoaeHue nucnepcun CBETa
13 WNurtepdepenmus ceera. {udpakuus ceera. JudpaxkimonHas bubnuorexa [{OK

peméTka

https://m.edsoo.ru/ff0ced22




bubnunorexa [IOK

34 ITonepeynocTs ¢BeTOBBIX BOJH. [lonsgpusanus ceera hitps-//m.edsoo.ru/f0c02e
35 Ontuueckue mpuOOPHI M YCTPOUCTBA U YCIOBUS UX O€3011aCHOTO
PUMEHEHUS
16 ['paHu1bl TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [TocTynarsl bubnuorexa [{OK
CIeNUaIbHON TEOPUU OTHOCUTEITLHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTEIBHOCTH OTHOBPEMEHHOCTH. 3aM€e]IJIEHHE BPEMEHU U bu6muoteka [JOK
COKpAIICHHUE TJTUHBI https://m.edsoo.ru/ff0cfa42
38 OHeprus 1 UMIYJIbC PEIATUBUCTCKON yacTHLbl. CBSA3b MacChl C bubmuoteka [JOK
SHEepruer ¥ UMIyJIbCOM. DHEPTHUs OKOs https://m.edsoo.ru/ff0cfc68
19 KoHnTtponbhas padora «Ontuka. OCHOBBI CIIEIMAIBHON TEOPUH bubnuorexa [{OK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/ff0cf610
40 ®otonsl. Popmyna [Inanka. DHeprus 1 UMIyabC GoToHa Eggi@ﬁiﬁiﬁﬁ IR0cfel6
A1 OtkpeiTue u uccnenoBanue poroddpdexra. OnbiTer A. T bubnmoreka [JOK
CronetoBa https://m.edsoo.ru/ff0ctfc4
4 3akonsl pororddexra. YpaBHeHUE DUHIIITCHHA TS bubnuorexa [{OK
dotorddekra. «KpacHas rpanumnay horodddexra https://m.edsoo.ru/ff0d015e
43 I[aisneHHe ceera. Ompitel [1. H. Jlebenera. Xumuueckoe bubnmoreka [JOK
JeiicTBue cBera https://m.edsoo.ru/ff0d04a6
44 TexHUUecKre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHUE:
dororneMeHT, POTOAATUHK, COHEUHAsI OaTapesi, CBeTOIUO
45 Pemmenue 3agad mo reMe «DJI€MEHTHI KBAHTOBOW OITHKHU bubmorexa [IOK
https://m.edsoo.ru/ff0d0302
46 Monenbs atoma Tomcona. OnbiThl Pezepdopaa no paccesnuto o- bu6muoteka [JOK
yactull. [Imanerapuas Mojens aroma https://m.edsoo.ru/ff0d091a
47 ITocrynarsr bopa bubamorexa LIOK

https://m.edsoo.ru/ff0d0Oafa




48

N3nyuenue u nornomieHrne GOTOHOB MPH MEPEXOJIe aToMa C
OJHOTO YPOBHS SHEPrUHU Ha IPyrou. Buasl ciekTpos

bubnunorexa [IOK
https://m.edsoo.ru/ff0d0afa

49

BousiHoBBIE cBOMcTBa yacTull. Bosabl ne bpons.
KopnyckynsipHo-BoaHOBOM Ayanu3Mm. CHOHTaHHOE U
BBIHYX/ICHHOE U3J1y4eHHE

bubmuorexa [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpeiTHe paguoakTuBHOCTH. OnbITH Pezepdopaa mo
OTIpEe/ICNIEHUIO COCTaBa PaJIMOAKTUBHOTO U3TyUCHHS

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMMa-u3rydeHus. Biousaue
PaZlMOaKTHBHOCTH Ha JKUBBIC OPTaHU3MBI

52

OTkpbITHE IPOTOHA U HelTpoHa. M3oTonbl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-u3iaydeHue

bubmuorexa [{OK
https://m.edsoo.ru/ff0d1162

53

DOHeprus CBSI3U HYKJIOHOB B sifipe. AnepHble peakuuu. SAaepHblil
peakrop. IIpobnemMbl, nepCIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIIEPHOM YHEPTeTUKH

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA. MeTO bl
HAOJIO/IEHUS M pErHCTpaIK dJIeMEHTApHBIX YacTull. Kpyrislii
cron «DyHIaMeHTalIbHbIE B3aUMOICUCTBUS. EMUHCTBO
buznyecKoil KapTUHBI MUPa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Dransl pa3BuTus actpoHomuu. [IpuknanHoe u
MHUPOBO33PEHYECKOE 3HAUEHUE aCTPOHOMUH. Bua 3BE3qHOTO
Heb6a. Co3Be3ausi, spkue 3BE3/bl, MJIAHEThI, UX BUTUMOE
neuxeHne. CoaHeuHasi cUCTeMa

56

Connue. Conneunast aktTuBHOCTh. McTounuk sHeprun ConHia u
3BE3N

57

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI TJIaBHOU
MOCJIEA0BATEIBbHOCTH. BHyTpEHHEE CTpOEHHE 3BE3 .
CoBpeMeHHbIE NIPECTABIECHUS O IPOUCXO0KIEHUH U IBOJIIOLIUU
ConHua u 3B€31




Muneunsiii [1yte — Hama ['anaktuka. [1onoxenue u n1BuxeHue

58 Counnna B [Nanaktuke. ['anaktuku. YEpHBIE IBIPHI B iApax 1
raJlakTUK

59 Bcenennas. Pa3zoeranue ranaktuk. Teopust bonbIioro B3peiBa. 1
PenukroBoe n3nnydenue. MeraranakTuka

60 Hepemennsie mpo0ieMbl aCTpOHOMUHT 1

61 KontponbHast pabota «D1eMEHTHl aCTPOHOMHH U aCTPODUZUKI» 1
O6o06matomuii ypok. Ponb husuku u actTpoHOMHH B

62 SKOHOMUYECKOM, TEXHOJIOTUISCKOM, COLIMAIbHOM M STHISCKOM 1
cdepax AesITeN,HOCTH YelIOBEKa

63 O6o0matomuii ypok. Posb n MecTo pU3HKH U aCTPOHOMUH B |
COBPEMEHHOM HAay4YHOW KapTUHE MUpa

64 Ob6o6maromuit ypok. Ponb pusnueckoii Teopun B !
dbopMUPOBaHUY TIPEIICTABICHUN O PU3NIECKON KapTUHE MHUPa
Ob6o06maromuit ypok. Mecto ¢pu3ndeckoil KapTHHBI MUpa B

65 00I11eM STy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1
MIPEACTABICHUIN O IPUPOIE

66 Pe3epBHbIil ypok. MarHuTHOE 110J1€. DJIEKTPOMArHUTHAS 1
WUHAYKLIUS

67 PesepsHblil ypok. OnTuka. OCHOBBI CIIELMATIBHOM Teopun 1
OTHOCHUTEIIbHOCTH

68 Pesepnslit ypok. KBantoBas gusuka. D1eMeHTbI aCTPOHOMHUH U | bu6muoteka [JOK
acTpou3uKH https://m.edsoo.ru/ff0d 1784
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

10 KVIACC

Kona
nposepst
e€MOro
pe3yJbTa
Ta

IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI1 00pa30BaTe/IbHOM
NMPOrpaMMbl CpeIHero 001ero 06pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha TpUMEpax poib M MecTo (GU3UKH B (OPMHPOBAHUU
COBPEMEHHOM HAay4YHOW KApTHUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHM, B IPAKTUYECKOM NEATEIBHOCTH JIOACH

10.2

Y4uTBHIBaTh TPAHUIBI TPUMEHEHUS W3YUEHHBIX (DPU3MYECKHX MOJENEH: MaTepuaibHas
TOYKa, HHEpLUAJIbHAs CUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEO, UICATbHBIN ras;
MOJIEJIA CTPOCHUS T'a30B, KUAKOCTEN U TBEPABIX TEJI, TOUECYHBIHN 3JICKTPUUECKUH 3apsi
— IIpY pelIeHun (pU3NIecKux 3ajgad

10.3

Pacnio3naBate pusnueckue sBiaeHUS (MPOIECCh) U OOBACHITH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISPHO-KMHETUYECKON  TEOpUHM  CTPOCHHUs  BEIIeCTBA W
AJIEKTPOJMHAMUKU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHKEHUE,
CBOOOJIHOE TMaJeHHE TeJ, JBUIKEHHUE IO OKPYXHOCTH, WHEPIUS, B3aHUMOJEHCTBUE
ten; nupdy3us, OpOyHOBCKOE IBHKEHHE, CTPOCHHUE >KUIKOCTEH W TBEPIBIX Tel,
W3MEHEHHE 00BhEMa Tel NpH HarpeBaHWW (OXJIaXKJICHUH), TETUIOBOE DPaBHOBECHE,
UCMapeHue, KOHACHCAIWs, IUIABICHHUE, KPHUCTAIIU3AlMs, KUIEHHUE, BIAXHOCTh
BO3/lyXa, TMOBBIIICHHE JAABJICHHS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJE,
CBSI3b MEX]y IMapaMeTpamMHu COCTOSIHHSI raza B H30IpOlleccax; dJEKTpU3alus Ted,
B3aMMOJICHCTBHE 3apsi0B

10.4

OnuceiBaTh  MEXaHMYECKOE  JBIKEHHE, HCHOJIb3ysd (PU3MUECKHUE  BEJIWYMHBIL:
KOOpJMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUila, UMITYJIbC
Tesla, KUHETHYeCKash HHEprus, IOTEHUUAlbHAas HHEPrus, MexaHudeckas padora,
MeXaHUUeCcKasi MOLIHOCTb; MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKHUI CMBICIT
UCTOJb3yEeMBbIX BEJIMYMH, HX OO0O3HAYEHUS U E€AMHUIBl, HaXOAUTh (OPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMYHMHY C APYTUMH BEITHUNHAMH

10.5

OmnuceiBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI U TEILIOBLIC SABJICHUA, UCIIOJIb3YH
¢u3nyecKkue BENMYWHBL: JABJICHHE Tra3a, TeMmIlepaTypa, CpeAHss KHHETHYecKas
DHEPTUs XAOTHYECKOTO [IBIDKCHHS MOJIEKYJ, CpeJHEKBaApaTU4yHas CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHsISI dHEpTHs, padoTa ra3a, kKodpduumueHt
IIOJIE3HOI'0O HCﬁCTBHﬂ TCILJIOBOT'O ABUIrATCJIA; IIPU OMUCAHHUU IMPABUIIBHO TPAKTOBATH
(GU3NYECKUN CMBICT HWCIONIB3YEMbIX BEIWYHH, WX O0O3HAYCHUS W CIMHHUIIBI,
HaXOAUTh (OPMYIBI, CBS3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JPYTHMH
BEJIMYNHAM

10.6

OnuceiBaTh M3Yy4YEHHBIE DSJIEKTPUUYECKHE CBOMCTBA BEHIECTBA M DIIEKTPUYECKHUE
sABIEHHUS (IIPOIECChI), HMCMOJIb3YS (U3NUECKHUE BEIMYHHBI: DJICKTPUUYECKUN 3apsij,
3JIEKTPUYECKOE TT0JIE, HANPSIKEHHOCTD MOJIs, MOTEHIMAN, Pa3HOCTh OTEHIIMAJIOB; MPU
ONMCAaHUM TPABWIBHO TPAKTOBATh (PU3MUECKUII CMBICT HCHOJIB3YEMbIX BEIMYMH, MX
0003HaYeHHsI ¥ €AMHULIBI; YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BEITMYMHAMHU

10.7

aHaAJTM3UPOBaTh (PU3NUYECKHE MPOLECCH U SIBICHUS, UCTIONB3Ys (PU3HUECKUE 3aKOHBI U




NPUHLMIBE: 3aKOH BcemupHoro tsrotenusi, I, II u III 3akonsl HbroTOHA, 3aKoH
COXpPAaHEHHs MEXaHUYECKOM DHEpPruM, 3aKOH COXPAHEHUs HMIIYJIbCA, IPUHIUI
CYNEpHO3UIUN CHUJI, NPUHUUI DPABHOMpPABUS HMHEPUUATIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeHEW KWHETHYECKOW HHEPruy TEIUIOBOTO JIBIDKCHHSI MOJICKYJ C aOCOJIOTHOM
TEMIIepaTypoH, MEPBbIN 3aKOH TEPMOJAMHAMUKU; 3aKOH COXPAHEHUs 3JEKTPUUYECKOTO
3apsifa, 3akoH KyloHa; mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €T
MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLUIBI JACHCTBHS MAaIllMH, MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHsS HX O€30MaCHOIO MCIOJIb30BAaHUS B ITOBCETHEBHOMN
KU3HU

10.9

BBITIOMHATE SKCIIEPUMEHTHI IO MCCIEAOBAHUIO0 (PU3UYECKUX SIBJICHUN U MPOIECCOB C
UCTIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HW3MEPEHUH; TpU 3TOM (POpPMYyIUPOBATH
npobiieMy (3a7ady) ¥ TUNOTE3Y Y4eOHOTO HIKCIEPHMEHTa, COOMpPATh YCTAHOBKY W3
NIPEIO’KEHHOT0 000PYA0BaHUS, TPOBOIUTH OMBIT H (DOPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBIsITh NPsAMbIE U KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH; MPHU 3TOM
BI:IGI/IpaTB ONTUMAaIbHBIN CHOC06 HU3MCPCHUA W HCMNOJIb30BATHL H3BCCTHBLIC MCTOAbI
OIIEHKH MOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBath 3aBUCUMOCTH MEXKIY (DU3MUYECKHMMM BETHYMHAMU C HCIOJIb30BAaHUEM
OpsIMBIX ~ M3MEPEHUH; TpU ITOM KOHCTPYHpPOBaTh YCTaHOBKY, (DUKCHPOBAThH
pe3yNbTaThl TOTYYECHHOW 3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJAE TaOJIUIl U
rpaduKoB, JeaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEJOBAHMUSI

10.12

Cobmoate mpaBuiia 0e30MacHOTO Tpyna MPHU MPOBEICHUHN HCCIIEIOBAaHUM B paMKax
y4e0HOTO IKCIEPUMEHTa, YI4EeOHO-UCCIeA0BATEIbCKON U TPOSKTHOW NEATEIHHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHple 3amauM ¢ SBHO 3aJlaHHOW (DM3MYECKON MOJIEIbIO, HCIOJIb3Ys
(1)I/I3I/I‘-IGCKI/IC 3aKOHbBI W NPHUHIOUIIBI; HA OCHOBC aHalin3a YCJIOBHUA 3ada4du BBIGI/IpaTI:
(U3UYECKYI0 MOJICNb, BBIACIATh (PU3UUYCCKHE BEIMYMHBI U (POPMYIIBI, HEOOXOIUMBIE
JJISL eé peuicHusd, MpOBOJAUTH pvaéTbI U OLCHUBAThL PCAJIbHOCTH TMOJIYYCHHOTO
3HaYeHUS] GU3NYECKOM BETUUMHBI

10.14

Pemrate KadecTBEHHBIC 3allauyd: BBICTPAWBATH JIOTUYECKH HEMPOTHBOPEUUBYIO
[ENOYKY pPAaCCYXICHUH C OMOpOil Ha HW3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue IBICHUS

10.15

Hcnonp30BaTh MNpu pellieHuH Y4eOHBIX 3a/Jay COBpPEMEHHble HH(OpPMaMOHHbBIE
TEXHOJIOTMH JISL IIOMCKA, CTPYKTYPHUPOBAHUSA, HHTEPIPETAllMd U IPEACTaBICHUSA
yaeOHOM ¥ HAy4YHO-TIOMYJSIpHOW WHQOpMaIMK, TMOJYy4YeHHOH W3 Pa3IWYHBIX
HMCTOYHUKOB; KpUTHYECKH aHATM3UPOBAThH MOTy4yaeMyr0 HH(DOpMAITHIO

10.16

[IpuBoauTh NpUMEpPHI BKJIaJa POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(QU3HKOB B
pa3BHUTHE HAYKHU, OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTUH

10.17

Hcrons30BaTh TEOpETHYECKHE 3HAHUS N0 (HU3MKE B TOBCETHEBHOW KHM3HM IS
oOecrieyeHuss 0€30MAaCHOCTH MpH OOpalieHuH ¢ [pubopaMu U TEXHUUYECKUMHU
YCTPOWCTBAMH, AJISl COXPAHEHHS 30POBbS M COOJIONEHHS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEN CpeENE

10.18

PaGoTaThs B rpymrme ¢ BBIMOTHEHHEM Pa3UYHBIX COIMATBHBIX POJICH, MIIAHUPOBATH
paboty rpymmbl, palUOHAJIbHO pacHpenensiTh OOf3aHHOCTH U IUIAaHMPOBATH
JeATEeIbHOCTh B HECTAHJAPTHBIX CUTYyAIUsAX, aJIEKBATHO OLIEHMBATH BKJIAJl KaXKJOTO
U3 YYaCTHUKOB I'PYIIIBI B pEllIEHHE paccMaTpUBaeMOil TpoOIeMbl




11 KIIACC

Kon
nposepst
e€MOro
pe3yJbTa
Ta

IIpoBepsiemble MpeaMeTHBIE Pe3yJbTAThI 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbI CpeiHero 001ero 06pa3oBaHus

JleMOHCTpHpOBaTh Ha TpPHUMEpPax poib W MecTo (U3UKH B (QOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KApTHUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHM, B TNPAKTHYECKOM JEATENBHOCTU JIFOAECH, LEJIOCTHOCTh U E€IUHCTBO
(bU3UYECKO KapTUHBI MUPA

11.2

Y4uThBaTh TPaHUIBl NPUMEHEHHUS] H3YyUEHHBIX (U3NYECKUX MOJeNel: TOYEUHbIN
ANEKTPUUECKUN 3apsll, sSAEpHasi MOJIETb aToMa, HYKJIOHHAss MOJEIb aTOMHOIO siipa
IpU pelIeHnn GU3NYECKuX 3a1a4

11.3

PacnioznaBath (puzmueckue siBeHus (IPOLECcChl) U OOBICHATh MX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKN U KBAaHTOBOM (DM3MKH: 3IIEKTpUYEcKasl MPOBOJUMOCTh, TEIUIOBOE,
CBETOBOE, XHMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aMMOJICHCTBHE MAarHHUTOB,
SJICKTPOMArduTHAasA UHAYKIUA, ﬂeﬁCTBHe MAarauTHOTIO IOJIA Ha IMPOBOJHUK C TOKOM U
JBYDKYIIUICS 3apsi, SJIEKTPOMAarHWTHBIE KOJICOAHWUS ¥ BOJHBI, NPSIMOJIMHEHHOE
pacmpocTpaHEHUE CBETa, OTpakeHUE, MpeoMIIeHHe, HHTephepeHrs, TuPpakius 1
MoJISIpU3aIusl CBeTa, JAUCIepcus cBeta, (orodnekTpuueckuii 3gdext (hoTodddexr),
CBETOBOE JaBJICHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aToMa BOAOPO/JA,
€CTEeCTBEHHAsI U MICKYCCTBCHHAsI PaJJHOAKTHBHOCTh

11.4

OnuceiBaTh  W3yYCHHBIE CBOMCTBAa  BemiecTBa  (DJIEKTPUYECKHE, MAarHUTHBIC,
OIITHYCCKUC, BHQKTpI/I‘ICCKyIO HpOBO,Z[I/IMOCTI: paSJII/I‘-IHI:IX cpen) nu BHGKTpOMaFHI/ITHLIe
SBJICHHSI (TIPOIIECCHI), UCTIONB3YS (PU3NUECKHE BETUYHHBI: JIEKTPUUECKHUM 3apsi, CHia
TOKa, DJJIEKTPUUECKOE HAIpPSKEHUE, SIEKTPUUYECKOE COMPOTUBJICHUE, Pa3HOCTh
noteHimanos, IJ1C, pabora Toka, MHIYKIUS MarHUTHOTO TOJISA, cuja AMIepa, cujia
HopeHua, I/IHI[yKTI/IBHOCTB KaTYH_IKI/I, 3Hepr1/1;1 BJIGKTpI/I‘{eCKOFO 1 MAarHuTHOI'O HOHeﬁ,
MEepUoOJI W YacToTa KoJeOaHWil B KoJieOAaTEIhbHOM KOHTYpE, 3apsl U CHJIa TOKa B
MPOIECCe TAPMOHUYECKHUX DJIEKTPOMArHUTHBIX KoyieOaHUil, (POKYCHOE pacCTOSTHHE U
OTNTHYECKasl CUJIa JIMH3BI, PYU OMMCAaHUU TPABUIHBHO TPAKTOBATH (PU3UUYECKUIN CMBICT
I/ICHOJIB?)yeMBIX BCINMYHNH, HX 0603Ha‘{eHI/ISI U CIUHUIIBI, yKa3LIBaTI> q)OpMyJIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMHU BEIIMYNHAMHA

11.5

OnuceiBaTh U3y4eHHbIE KBAaHTOBBIC SBICHUS M IMPOLIECCHI, UCTIOIB3Ys (PU3MUECKHe
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUJIMHA BOJHBI M 4acTOTa CBETAa,
SHEprusi ¥ UMIyJIbC (POTOHA, IEPUOJ TOJIypaclaja, SHEPTUs CBSI3U aTOMHBIX sJIEp;
IpU ONMHUCAHUM MPABIWIBHO TPAKTOBATH (PU3UUECKHUI CMBICI UCIIOJIb3YEMBIX BEJIMYUH,
uX O00O03HAYeHUs M EIWHUIBL, YKa3blBaTh (OPMYIBI, CBS3bIBAIOLINE JaHHYIO
¢u3NUecKy0 BEIMUMHY C APYTMMH BEJIMYMHAMHU, BBIUUCIATH 3HaU€HHUE (PU3UUECKOM
BEJIMYUHBI

11.6

AHanu3upoBath GU3NYECKUE MPOLIECCHI U SBICHUS, UCIIONB3Ys (PU3HMUECKUE 3aKOHBI U
IPUHLHAINGL: 3aKOH OMa, 3aKOHBI ITOCJIEJOBATEIBLHOTO U MAPAJLIENBHOIO COCAUHECHMUS
IIPOBOJIHUKOB, 3aKOH JIkoyis — JIeHua, 3aKOH AJIEKTPOMArHUTHON MHIYKIUHU, 3aKOH
NPSMOJIMHEHMHOIO PaclpOCTPaHEHUsS] CBETA, 3aKOHBI OTPAXKCHHs CBETa, 3aKOHBI
NpeJIOMIICHUS] CBETa, ypaBHEHHE DWHIITEelWHa i GoTorddekra, 3aKOH COXpaHCHUS
JHEPIHH, 3aKOH COXPAHEHUs MMITYJIbCa, 3aKOH COXPAHEHUS IIEKTPUUYECKOrO 3aps/a,
3aKOH COXpPAaHEHMsI MacCOBOIO 4MCJA, MOCTynaTrsl bopa, 3aKOoH pajgMOaKTHUBHOTO
pacmaza; Mpu 3TOM pa3IdyaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BhIpaXKEHUE U YCIOBUA (TpaHUIlbl, 0071aCTH) IPUMEHUMOCTH




OHpe,I[eJ'IHTI) HampaBJICHUEC BCKTOpa HWHAYKIHHM MArHuTHOI'O IIOJId IPOBOAHHKA C

11.7
TOKOM, cuiibl Amnepa u cuiibl Jlopenna
11.8 CTpOI/I;FB U OIHUCHIBaTh H300paKe€HHE, CO3/1aBaeMOE IUIOCKHM 3€pKajioM, TOHKOW
JUH30H1
BBINOHATE SKCIEPUMEHTHI 110 MCCIEI0BAHNIO (PU3MUECKUX SBICHUH U IPOLIECCOB C
11.9 UCIIOJIb30BAaHUEM TIPSIMBIX U KOCBEHHBIX H3MEPEHUH; NMpU 3TOM (POpPMYyIUpOBAThH

npoOiemMy (3amady) ¥ THUIOTE3y y4eOHOTO JKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
NPEI0KEHHOT'0 000PYAOBaHUs, TPOBOIUTH OIBIT U (HOPMYIHUPOBATH BHIBOIBI

11.10

OcymiecTBisATh NpsIMble U KOCBEHHbIE M3MEpEeHUsl (U3NYECKUX BEIUYMH; TPU ATOM
BbIOMPATh ONTUMAIBHBIA CIIOCOO0 HM3MEpPEHHs] M HCIOJIb30BaTh H3BECTHBIE METOJIBI
OLICHKHM NTOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH (DU3WYECKMX BEIMYMH C HCIOJIB30BAHUEM TPSAMBIX
U3MEPEHUll; MpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (DPUKCHUPOBATb pE3YJIbTAThI
MOJYYEHHOM 3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BHJE TAOMUIl U rpaduKoB, AeIaTh
BBIBOJIbI 10 PE3YJIbTATaM HCCIIECJOBAHMS

11.12

CobmoaTh mpaBuiia 0€30MacHOTO TPpyJa IPU MPOBEACHUH HCCIEIOBAaHUHI B paMKax
y4e0HOro 3KCHepUMEHTa, y4eOHO-HCCIeA0BATENbCKON U IPOEKTHON AEATEIbHOCTH
C MCIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB U J1a00PaTOPHOrO 000pYyI0BaHUS

11.13

Pemate pacuérHple 3amaud ¢ SBHO 33JaHHOM (PU3MYECKON MOJENbIO, HCIIONB3YS
(¢u3nyeckne 3aKOHBl U NPHUHIUIBI, HA OCHOBE aHAIM3a YCIIOBMS 3a/ladd BBIOMpATh
¢u3nUecKyr0 MOJelNb, BBIIEIATh (pU3MUYECKUe BETUYUHBI U (POPMYIIBI, HEOOXOIUMBbIE
JUid €€ peUIeHUs, NPOBOAMTH Pacuy€Thl M OLIEHUBATh PEATBHOCTh IOJYYEHHOIO
3Ha4YeHUs1 (PU3NUECKOI BETMUNHBI

11.14

Pemrate Ka4yecTBEHHbIC 3a/laud: BBICTPAWBATH JIOTUYECKA HEMPOTHBOPECUUBYIO
IIETIOYKY pacCCyXJCHHIA C OMOpPOH Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyecKue IBICHHUS

11.15

Hcnonp3oBath mpH pemieHuH y4eOHBIX 3a7ady COBPEMEHHBIE HH(OpMaIOHHBIE
TEXHOJOTMHM JUI1 IIOWCKA, CTPYKTYPUPOBAHUSA, HMHTEPNPETAUUU W IPEACTABICHUS
yuyeOHOIl ¥ HaydyHO-NOMYJSPHOM HH(OpMAIMK, TOJYYEeHHOH W3 PazIHMYHBIX
UCTOYHUKOB; KPUTUYECKH aHAJIU3UPOBATh M0JIy4aeMyro HH(OpMaIuo

11.16

OOBSCHATh MPUHIMIBI JEHCTBUS MalIMH, NPUOOPOB M TEXHUUECKUX YCTPOUCTB;
pa3Iu4aTh YCIOBUS MX OE30MMaCHOTO MCTOIh30BAHUS B TIOBCETHEBHOM KU3HU

11.17

[IpuBoaWTh NpUMEpPHI BKJIaJa POCCHMCKUX U 3apyOEKHBIX YYEHBIX-(QU3HKOB B
pa3BHUTHE HAYKH, B 00BSICHEHUE TIPOIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
Y TEXHOJIOTHI

11.18

Hcrons30BaTh TEOpETHYECKHE 3HAHUS N0 (HU3MKE B TOBCETHEBHOW KHM3HM IS
oOecrieyeHuss 0€30MAaCHOCTH MpH OOpalleHuH ¢ OpubopaMu U TEXHUUYECKUMHU
YCTPOWCTBAMH, AJISl COXPAHEHHS 3I0POBBS M COOJIONEHHS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEN CpeENe

11.19

Pabotats B rpymnme C BBINOJHEHHEM DPa3IUYHBIX COLMAIBHBIX POJICH, MIAaHUPOBATH
paboTy TIpymmbl, panuMoOHANbHO pACHpeNeNiaTh OOS3aHHOCTH M IUIAaHHPOBATH
JESTEIbHOCTh B HECTAHJAPTHBIX CUTYaUsX, alEKBaTHO OLIEHMBATh BKJIAJ KaKJOrO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE pacCMaTpUBaeMoi MpoOIeMbl




IMPOBEPAEMBIE 9JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon
paszieia

Kox nmpoBepsieMoro 3j1eMeHTa IIpoBepsieMbIe Y1€eMEHTHI COAePKAHUS

OU3NKA 1 METOJIbI HAYYHOI'O [TIO3HAHU A

1.1

®uszuka — Hayka O npupoxae. Hayunele Meroasl IO3HAHUSA
OKpyKaromero Mmupa. Ponb 3skcrepuMeHTa M TEOpHMM B IIpoLEcce
MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2

MopenupoBanue (pu3MUeCKUX sABICHMA U mporeccoB. Hayunbie
runore3bl. OU3ndeckre 3aKOHbI U TEOpHUH. | paHUIBI MPUMEHMMOCTH
¢usnueckux 3akoHOB. [IpuHuun coorBercTBus. Ponb u MecTo Gusuku
B (GOpPMHPOBAaHMHM COBPEMEHHOM HAay4YHOW KapTUHBI MHpa, B
IIPAKTUYECKON JAESITEIbHOCTH JIIOAEH

MEXAHHWKA

2.1

###ParH#KUHEMATUKA

2.1.1

MexaHU4ecKkoe JABHXXCHUC. OTHOCHUTENLHOCTD MCXaHHUYCCKOI'O
nerokeHus. Cucrema orcuéra. TpaekTopust

[Tepemenienue, cCKOpoCTh (CpeaHsss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpEHHE MAaTepHallbHOM TOYKHM, HMX MPOEKIUH Ha OCH CHUCTEMBI
koopauHaT. Clio’keHue NepeMEIICHUN U CII0KEHHE CKOPOCTEN

PaBHOMEpHOE ¥  PaBHOYCKOPEHHOE MPAMOJIUHENHOE [BUJKCHHUE.
I'paguky 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs, IyTH U
IIepEMELICHUS MaTEPUAIbHOM TOYKU OT BPEMEHU

CBobOogHOE TazieHne. Y CKopeHrue CBOOOIHOTO TaIeHuUs

KpuBonuneiinoe nBuxeHue. PaBHOMEpHOE ABHKEHUE MaTepUalbHOMN
TOYKM II0 OKPY)KHOCTH. YTJIIOBas CKOPOCTb, JHMHEWHAs CKOPOCTb.
[Tepuon m yacrora. LIeHTpOCTpEMHUTENBHOE YCKOPEHUE

TexHuueckue yCTpoNuCTBa: COUAOMETP, IBUKEHUE CHAPSAJIOB, LICTIHBIE U
pEMEHHbIE Tiepeaun

[Ipaktuyeckne  paborel.  M3mMepeHHMe  MIHOBEHHOHM  CKOPOCTH.
HccnenoBanne COOTHOLIEHUS MEXKAY ITYTSAMU, MPONUJECHHBIMU TEJIOM 32
[IOCJIEI0BATEIIbHBIE paBHbIE IIPOMEKYTKHU BpEMEHU pu
PaBHOYCKOPEHHOM JIBHJKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.
N3yuenue pABWKEHUS 1IapuKa B BA3KOM JKMAKOCTH. M3yueHue
JBMKEHUS Tea, OpPOLIEHHOTO0 FOPU30HTAIBHO

2.2

###Parf# IMHAMUKA

2.2.1

[Ipunmun  otHocutTenbHocTu [anmunes. IlepBolidi 3akoH  HeroTOHA.
HNuepumanpHble CUCTEMBI OTCUETA

222

Macca tena. Cuia. IlpuHuun cynepno3unuu Cui

223

Bropoii 3akon HproToHa U1t MaTepUaJbHOW TOYKM B MHEPLUAIBHOU
cucteme orcuéra (MCO). Tpernii 3akoH HproTOoHa 1711 MaTepuanbHBIX
TOYEK

224

3akoH BcemupHOro TsaroreHus. Cuna tsbkectu. Ilepas kocMuueckas
cKopocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka




Cuna tpenusi. Cyxoe Tpenne. Cuiia TpeHHS CKOJIBKEHUS U CHJIa TPEHUS
2.2.6 nokos. Koadduuument tpenns. Cuna cOnpoTUBICHUS TPU IBHKEHUH
Tesa B )KUAKOCTH WJIM rase

[TocTtymarenbHOEe W BpamiaTelbHOE IBM)KEHHE aOCONIOTHO TBEPIOTO

2.2.7
Tena

298 MOMEHT CuiIbl OTHOCHUTENIBHO OCH BpaileHus. [lnedo cuibl. YcnoBus
paBHOBecust TBEpAoro tena B MCO

299 TexHuyeckne yCTpONCTBA: MOJUIMIIHUKH, IBHKEHHE HCKYCCTBEHHBIX
CIyTHUKOB
[Tpaktuyeckue paboTsl. M3yueHue nBuxkeHHs Opycka MO HAKIOHHOM
IJIOCKOCTH  MOJ ~ JCHUCTBHEM HECKONbKMX cuil. MccimenoBanue

2910 3aBUCHMOCTH CHJI YIPYrOCTH, BO3HHUKAIOMIMX B jaeopmupyemoit
NpYXUHE U PE3UHOBOM O0O0paslle, OT BEIUYMHBI WX JAe(opMaluu.
UccnepoBanue yciaoBuil paBHOBecHsI TBEPAOTO Tea, UMEIOIIETO OCh
BpaICHUs
###Par###3AKOHbBI COXPAHEHUM A B MEXAHUKE

231 NmMnynsc MarepuanbHOM TOYKH, CHCTEMbl MATEpUATIBHBIX TOYEK.
NMnynbsc cuiibl 1 M13BMEHEHUE UMITYJIbCA TEa

2.3.2 3akoH coxpaHnenus ummnyibca B MCO. PeakTuBHOE ABUKEHHUE

233 PaGora cubl

234 MOoONIHOCTh CHIIBI

235 Kunernueckass osHeprus  MarepuaJbHOM  TOouku. Teopema o

KUHETHYECKON SHEPTUn

[TorennmansHas  sHeprus.  [loTeHumanbHass  SHEPrus  ympyro
2.3.6 negopMupoBaHHOW TpYXUHBL [loTeHIManbHast SHEPrust Tena BOIMU3H

23 MOBEPXHOCTH 3E€MJIH
[loTreHuuanbHble W HEMOTEHIMaNbHblE CHibl. CBsi3b  paboOTHI
2.3.7 HENOTEHLUUAIbHBIX CHUJI C HW3MEHEHHEM MEXaHWYECKOM SHepruu
CHUCTEMBI TeJI. 3aKOH COXPAHCHHSI MEXaHUYECKON SHEPTUn
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS
23.9 TCXHI/I‘ICCKI:IG YCTPOMCTBA: JBWXKEHHE pakKeT, BOJOMET, KOIep,
MPY>KUHHBINA TUCTOJIET
[Ipaktnyeckne pabGoTbl. M3ydyeHue CBSI3M CKOpPOCTEH Ten MpH
2.3.10 HeynpyroMm ynape. MccnenoBanue cBsi3u paOOThI CHIIBI C U3MEHEHHUEM
MEXaHUYECKOW SJHEPTUH TEJIA
3 MOJIEKYJISAIPHAS ®U3MKA U TEPMOJIMHAMUKA
#i#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE  TOJOXKEHHS  MOJIEKYJIIPHO-KHHETHYECKOW  TEOpPHH.
3.1.1 bpoynoBckoe aBmwxkenue. Jud¢ysus. Xapaktep ABWKEHUS H
B3aUMOJICHCTBUS YaCTHI] BELIECTBA
31 312 MO{[CJ‘II/I CTPOCHHUSI Ta30B, KUIAKOCTEH U TUBépm,Ix Tel U OOBSICHEHHE
: CBOMCTB BEILLIECTBA HA OCHOBE 3TUX MOJAEIEH
3.1.3 Macca monekyn. Konngectso Bemiectsa. I[locrosiHHas ABoragpo
314 TemnoBoe paBHOBecue. Temmeparypa u €€ wusmepenue. Illkama

temuneparyp Llenbcus

3.1.5 Mognens wupeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-




KHHETHYECKOM TECOpHUH UACAJIBHOI'O ra3a

AOcoroTHasl TeMIiepaTypa Kak Mepa cpelHeld KHHETHYECKON dHEPTUH

3.1.6 TEIJIOBOTO ABMXKEeHUs yacTull ra3a. [llkana temnepatyp KenbBuna
3.1.7 VYpasuenue Knaneiipona — Menneneena. 3akoH JlaibToHa
318 I'a3oBble 3akoHbl. M30mporeccsl B HACAIBHOM ra3e € MOCTOSIHHBIM
KOJIMYECTBOM BEIl[ECTBA: U30TepMa, H30X0pa, n300apa
3.1.9 TexHUYECKHEe yCTPOMCTBA: TEPMOMETP, OapoMeTp
[Tpaktuyeckue paboThl. M3MepeHne Macchl BO3JyXa B KJIACCHOU
3.1.10 komHate. MccienoBaHue  3aBUCHMMOCTH  MEXKIYy  HapaMeTpaMu
COCTOSIHMSI pa3peKEHHOI0 Ta3a
OCHOBbI TEPMOJMHAMUWKN
301 TepmonnHamuueckas cucrema. BnytpeHHsas JHEprus
- TEPMOANHAMUYECKON CUCTEMBI B CTIOCOOBI €€ N3MEHEHUS
327 KonuuectBo TemioTsl u pabota. BHyTpeHHSST SHEprusi OJHOATOMHOIO
UJEAJIHOTO Ta3a
Bunel tennonepenaun: TEIUIONPOBOAHOCTb, KOHBEKIMS, H3JIy4YEHHUE.
323 TenmoéMmkocTh Tea. YaenbHasd TEIUIOEMKOCTL BeliecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MIPU TEIJIoNepeiaye
IlepBbii 3akOH TepMOAMHAMHUKU. [IpumMeHeHue nepBOro 3akoHa
324 TepMOAMHAMUKH K wu3omporeccam. ['padudeckas wuHTEpHpeTanus
3.2 paboTHI Ta3a
TennoBele MammHbl. [IpUHIMOBI TEWCTBUS TEIUIOBBIX  MAIlIMH.
395 [IpeoOpa3oBanusi SHEPruM B TEIUIOBBIX MammHax. Koaddumument
nosie3noro aevctBus (nanee — KII1/]) rermmmoBoit mammusl. [uka Kapro
u ero KIIJ
Bropoii 3akoH TepmMomuHamMuku. HeoOpaTMMOCTh MpOLIECCOB B
3.2.6 npuposie.  TeroBble  JBHraTeld.  OJKOJOTMYECKHE  IPOOIEMBI
TETJIOHEPTEeTUKHI
397 TexHuueckue yCTpOMCTBa: [JBUTraTellb BHYTPEHHETO  CrOpaHMs,
OBITOBON XOJOJMIBHUK, KOHIUIIHOHED
3.2.8 [TpakTuueckue paboTel. U3mMepeHne yaenpbHOU TeITOEMKOCTH
###Par###AI'PEI’ATHBIE COCTOAHN A BEHIECBA. ®A30BBIE IIEPEXO/IbI
[TapooOpazoBanre u koHAeHcarus. VcnapeHue M KumneHHe. Y IenbHas
3.3.1 TeIIoTa TmapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIEpPaTyphl KHUIEHHUS OT
JTaBJICHUS
332 AOCoMI0THas: M1 OTHOCUTENbHAS BIAXKHOCTh Bo3yxa. HachlmeHnHbiii map
333 TBéE),uoe teno. Kpucrammndyeckue n amopduble Teraa. AHH3O0TPOIUS
13 CBOMCTB KpucTauioB. JKunkue kpuctauibl. COBpeMEHHbIE MaTEpUAIb
’ 334 [InaBnenne w Kpuctamszauus. YJAelbHas TEIUIOTa IIJIABJICHUS.
Cybmumarus
3.3.5 YpaBHEHHE TEIIOBOTO OanaHca
TexHuYecKkrne YCTpPOMCTBA: TUTPOMETP U MCUXPOMETP, KaJOPUMETD,
3.3.6 TEXHOJIOTUM TOJY4YEHHS COBPEMEHHBIX MAaTEpHUajoB, B TOM YHUCIE
HaHOMAaTepHaJoB, U HAHOTEXHOJIOTHH
3.3.7 [TpakTrdeckue padboTel. U3MepeHne BIaXKHOCTH BO3TyXa
4 OJIEKTPOAMHAMUKA




##HPari##OJIEKTPOCTATHUKA

OnekTpu3anusi Teia. OJEKTPUYEeCKUil 3apsia. JIBa BHIa 3JIEKTPUUYECKUX

4.1.1
3apsiioB

4.1.2 [IpoBOHMKY, AUDJIEKTPUKH U IOJIYIIPOBOAHUKH

4.13 3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsiaa

4.1.4 B3aumonerictBue 3apsinoB. 3akoH Kynona
OnekTpuyeckoe moje. Hampsk€HHOCTh  DJIEKTPUYECKOTO  MOJIA.

4.1.5 [Ipuaiun cynepno3unuu. JIuHUKM HAOPSKEHHOCTU BJIEKTPUYECKOTO
TTOJISt

4.1 41.6 Pabora cun oanextpocrarnueckoro mois. [lorennman. PasHocTh

MOTEHI[MAJIOB

417 [IpoBOAHMKM W AMAJIEKTPUKU B TOCTOSSHHOM 3JIEKTPUUYECKOM IIOJIE.
JlnsnekTpudeckasl IPOHUIIAEMOCTD

418 DIIEKTPOEMKOCTb. Konpaencarop. DIIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOT0 KOHIEH caTopa
Texnuueckue YCTpOMCTBA: AJIEKTPOCKOII, 3IEKTPOMETP,

4.1.9 AJIEKTpOCTaTHUECKash  3alluTa,  3a3eMJICHHE  DJIEKTPONpPUOOPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN IIPUHTEP

4.1.10 [TpakTuyeckue padoTel. Mi3MepeHue 31eKTpoEMKOCTH KOHIEHCATOPa

HH#HPar###TTIOCTOSIHHBIN DJIEKTPUYECKHH TOK. TOKH B PA3JIMYHBIX

CPEIAX
401 VYcnoBust  CymIeCTBOBAaHMSI  MOCTOSIHHOTO — BJIEKTPUYECKOTO  TOKA.
o Hcrounnku Toka. Cuita Toka. [1ocTOSIHHBIN TOK

422 Hanpspoxenue. 3akon OMa 115t yyacTka nenu

4223 DJIEKTPUYECKOE COMPOTUBIICHUE. Y JEITBHOE COMPOTUBIIEHUE BEIIECTBA

494 [locnenoBarenpHOE,  mapajyieIbHOE,  CMEIIAHHOE  COEJUHEHHUE
MIPOBOJIHUKOB

4.2.5 Pabota snekTpuueckoro Toka. 3akoH J[xoyst — Jlenma

4.2.6 MOUIHOCTD JIEKTPUUYECKOTO TOKA
anexTpoaBwkymas cuna (nanee — 3J1C) u BHyTpeHHEE COTPOTUBIICHUE

4.2.7 HCTOYHHMKA TOKa. 3akoH OMa JIJIsl TOJTHOM (3aMKHYTOM) 3JIEKTPUUECKOU
uenu. KopoTkoe 3amMbIkaHue

4.2 498 ONEeKTpOHHAas MPOBOAMMOCTD TBEPIABIX METAIOB. 3aBUCUMOCTh

COMPOTHUBIICHUS METAJJIOB OT TeMIepaTypbl. CBEpXIPOBOJUMOCTh

4.2.9 OnexTpuueckui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TyYKOB
[MonynpoBonuuku. CoOcTBeHHass © TPUMECHAass IMPOBOJUMOCTD

4.2.10 noaynpoBoaHUKOB. CBoiicTBa p-n mnepexona. I[lomynmpoBogHUKOBBIE
puOOpbI

4011 ONEeKTpUYeCKui  TOK B DJJIEKTPOJUTAX.  DJIEKTPOJIMTHYECKAs
JTUCCOLMAIUs. DIEKTPOIINU3
DNeKTpUYECKUit TOK B rasax. CamocTosiTeTbHbII u

4.2.12 HECAMOCTOSITEIbHBIA pa3psia. Pa3znuuHple TUIBI CaMOCTOSITEILHOTO
paspsana. Moinnus. [Inazma
TexHuyeckue  yCTpOMCTBA:  aMIepMeTp, BOJBTMETP, PEOCTar,

4.2.13 HMCTOYHUKH TOKA, 3JIEKTPOHATrpEBATEIbHbIE npuOopHI,

AJIEKTPOOCBETUTENIFHBIE  TPUOOPHI, TEPMOMETP  CONPOTHBIICHHS,




BaKyyMHBIN MO/, TEPMHUCTOPBI u (boTOpE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN MO/, ralbBaHUKA

[IpakTdeckre  paboTel. M3ydeHWe  CMEIIAHHOTO  COCIUHEHUS
PE3UCTOPOB.

4.2.14
N3mepenne D/IC UCTOYHMKA TOKA U €70 BHYTPEHHETO COMPOTUBIICHHUS.
Hab6mronenue anexrponunsa
11 KIIACC
Kon Kon
pasne 313(;361)% IIpoBepsiemble 371eMeHTHI COAEPKAHNS
T 3JIeMeHTa
4 OJIEKTPOAMMHAMUKA
#HHPar##H#MATHUTHOE TTIOJIE. OJIEKTPOMATI'HUTHASA MHAYKIMA
43.1 [TocTrossHHBIE MAarHUTHI. B3auMo1eliCTBUE TOCTOSSHHBIX MArHUTOB
MarnutHoe mosne. Bekrop MarHuTHOM MHAYKUMH. IIpuHnmn
43.2 cynepno3unuu. JIluHMKM MarHuTHOM wWHAYKIMUA. KapTuHa nuHuUi
MarHUTHON MHAYKIMH MOJIsl TOCTOSIHHBIX MAarHUTOB
MaruutHoe moj€ NpPoOBOAHMKA C TOkKoM. KapruHa inuHuil noms
433 JUIMHHOTO  NPSIMOTO  MNPOBOAHMKA W  3aMKHYTOIO  KOJIBLEBOIO
IIPOBOAHMKA, KaTymKu ¢ TokoM. OmbIT Opcrena. Bzanmopelictue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE
435 Cuna JlopeHua, e€ Moayiap M HampasieHHE. J[BH)KEHUE 3apsKEHHOMN
YacTHUIIbI B OJJHOPOJITHOM MarHUTHOM moJie. Pabota cumbl JlopeHna
436 SIBiIeHNE ANEKTPOMArHUTHON MHIYKIIUHI
4.3 437 [ToTok BekTOpa MAarHUTHON MHIYKIIUU
438 OJIC nHaykiuu. 3aKOH 3J€KTPOMarHuTHON MHAYKIMU Dapanes
43.9 BuxpeBoe »snexrpuueckoe nose. OJC HMHAYKIMM B NPOBOJHUKE,
JBAKYILIEMCSI IOCTYNIATEIbHO B OJHOPOJJHOM MarHUTHOM I10JI€
4.3.10 [IpaBuio Jlenna
43.11 NunyktuBHOCTH. SABNeHne camouHaykiuu. IJ1C camonHIyKIumu
4.3.12 DHEpPrusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM
4.3.13 DNEKTPOMAarHUTHOE TIOJIe
TexHudeckne yCTPOMCTBA: IIOCTOSHHBIE MArHUTHI, 3JIEKTPOMArHUTHI,
4.3.14 AJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YacTUL, WHIYKUMOHHAs
eypb
[TpakTuyeckue paboThl. M3yuyeHHe MarHUTHOTO TIOJIA KATYIIKA C
4.3.15 TokoM. MccinenoBanue NE€UCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C
TokoM. MccnenoBanue siIBICHUS 3JI€KTPOMArHUTHOM UHAYKITUU
5 KOJIEBAHUSA 1 BOJIHBI
#HHPar#t#H#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
5.1 511 KonebarensHas cucrema. CBoOomHble KoneOaHMs. | apMOHMYECKHE
o konebanus. [lepuon, wacrora, ammutyaa u ¢asa KoieOaHun




5.12

[IpyxuHHBIA MassiTHUK. MaTeMaTH4eCKhil MassTHUK

YpaBHeHHe TapMOHWYECKMX  KoneOanmii. KuHemaTuueckoe u

>.1.3 NMUHAMHAYECKOE OITMCAHUE KOJIE0ATEILHOIO JBHKEHUS
[IpeBparieHre SHEPrUM MPU TAPMOHUYECKUX KoneOaHmsx. CBs3b
5.14 aMIUTUTYbl  KOJICOAHWW WMCXOJAHOW BEIWYUHBI C aMIUTATYJAaMH
Kosie0aHUi €€ CKOPOCTU M YCKOPEHHUS
Konebarenbublit KoHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJICOaHUs B
515 ujealbHOM KoJiebaTeIbHOM KOHTYpe. AHanorus MEXY
MEXaHHYECKUMHU H DJJIEKTPOMAarHUTHBIMU KojebOaHusiMmu. Dopmyna
Tomcona
5.1.6 3aKOH COXpaHEHHUs SHEPTUH B HICATLHOM KOJeOaTeIbHOM KOHTYPE
517 BeiHyxaeHHble MexaHudeckue koseOanus. Pesonanc. Pe3onancHas
o KpuBasi. BEIHYKI€HHBIE 3JIEKTPOMarHUTHBIE KOJICOAHNUS.
5.1.8 [Tepemennsbiii Tok. CHHYCOMIATbHbBINA TEPEMEHHBIN TOK.
519 MoOIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYAHOE M JIEUCTBYIOIIEE
3HAUYE€HHUE CUJIbI TOKA U HAMPSKEHUS
Tpancopmarop.  IlpouwsBoncTBo, mepemaya W moTpebieHue
5110 ANEKTPUYECKON SHEPruu. DKOJOTUYECKHUE PHUCKH TPU TMPOU3BOJCTBE
aneKTpudeckoit sueprun. KyiabTypa UCHoIb30BaHUS JIEKTPOIHEPTHH B
MOBCEIHEBHOMN KU3HU
5111 Texnudeckne ycTpoucTBa: ceiicMorpad, dIEKTPUYECKUN 3BOHOK,
JIMHUU 3JIeKTpoIepeaayd
[IpakTueckue padoTsl. McciaenoBanue 3aBUCMMOCTH TEPUOIa MaJIbIX
5112 KoneOaHUi Tpy3a HAa HHUTA OT JIUHBI HUTH W MacChl Tpysa.

HccnenoBaHre MNEPEMEHHOIO TOKa B LENH M3 IOCJIEIOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U pe3UcTopa

#HHPar#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbI

MexaHuueckue BOJIHBI, yciaoBUsl pacipoctpanenus. [lepuon. Ckopoctsb

5.2.1
pacrpocTpaHeHus U JJIMHA BOJIHBL. [lonepeyunblie 1 MpoA0IbHbIE BOJIHBI
52.2 ###Par### Narepdepeniusa u qudpakius MEXaHUUECKUX BOJTH
523 3Byk. CKOpoCTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3Byka
DONEeKTPOMAarHUTHbIE BOJIHBI. Y CIIOBHUSI M3JyYEHHUS SJIEKTPOMAarHUTHBIX
524 BOJH. B3anmuas opuenrtanus BekTopoB E, B 1 v B a11eKTpOMarHuTHOU
BOJIHE B BaKyyMe
59 CBolicTBa 9JIEKTPOMAarHUTHBIX BOJIH: OTpPaXXEHUE, IPEIOMIICHUE,
5.2.5 TTOJISIPU3AITHS, nudpakims, uHTephepeHITUS. CxopocTb
AJIEKTPOMAarHUTHBIX BOJIH
526 [llxana >JeKTPOMarHUTHBIX BOJH. lIprMeHEHHE 3JIEKTPOMAarHUTHBIX
o BOJIH B TEXHHUKE U OBITY
597 [IpuHnunel  paguocBs3u U TEJEBUJICHHUA. Pannonokanus.
o DNEKTPOMarHuTHOE 3arpsi3HEHNE OKPY)KAIOIIEH CPeJIb
EeXHUUYECKHE CTpOMCTBA: MY3bIKaJIbHbIE UHCTPYMEHTBI
T y y y ;
5.2.8 YIBTpPa3ByKOBasi JAMAarHOCTUKAa B TEXHUKE M MEAUIUHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neyn
##HParfH#H#OII TUKA
5.3 531 [IpsiMmonuHeitHOE paclpoCTpaHEHUE CBETa B OJHOPOJHOU cpene. JIyu

CBCTa




OTtpakeHne cBeTa. 3aKOHBI OTpaykeHus cBeTa. [locTpoenre n300paykeHuiA

532
B IUIOCKOM 3€pKajie
533 [Mpenomienne cBeTa. 3akoHBI TpelOMIICHHS cBeTa. AOCONIOTHBIN
o MOKa3aTesib MPEeJTOMIICHHS
534 [TorHoe  BHyTpeHHee oTpaxkeHue. IIpedenbHBII  yroa  MOJTHOTO
BHYTPEHHETO OTPAKEHUS
5.3.5 Hucnepcus ceera. CroxkHbI cocTaB 6enoro cBera. LIBet
Cobuparonue u paccewBaronine TUH3bI. ToHKas ymH3a. DOKycHOE
536 paccTosiHUE M ONTHYECKas Ccuia TOHKOM JMH3bL [locTpoeHue
n300pakeHNI B COOMpAIOLIMX M pacceBalolmIMX JHuH3aX. Popmyna
TOHKOM JIMH3EL. YBeINMUYCHUE, JaBaeMOe JTUH30M
5.3.7 [Ipenenbl IPUMEHUMOCTH TEOMETPUUECKOU ONTHKH
Wutepdepenmuss  cBeta.  KorepeHTHbIE  MCTOYHHKH. Y CIIOBHSA
5.3.8 HaOMIOJIEHUsT MaKCUMYMOB M MHHHMYMOB B HWHTEpEpPCHIIMOHHON
KapTUHE OT JABYX CHH(})A3HBIX KOTEPEHTHBIX UCTOYHIUKOB
Hudpaxius cera. Audpakumonnas pemeérka. YciaoBUe HaOIIOICHHUS
5.39 IJIaBHBIX MAKCUMYMOB IMPH NAJ€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
T(QPaKIUOHHYIO PEIIETKY
5.3.10 ITongpuzanus ceera
TexHuueckue ycTpoMCTBa: OYKH, JIyna, (poToammapar, MpOEKIMOHHBIH
5.3.11 ammapar, MUKPOCKOII, TEJIECKOT, BOJJOKOHHAsI ONTHKA, TU(PPAKITMOHHAS
peLIETKA, OJISIPOU]T
[Ipaktuueckue paboTel. l3Mepenue TmoKaszatens MPETOMIICHUS.
5.3.12 HccnenoBanne CcBOMCTB u300pakeHW B nuH3ax. HaOmronenue

AUCIICPCHUHU CBETA

DJIEMEHTHI CITIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTHU

['panunubpl TPUMEHHMMOCTH KJaccMueckod MexaHuku. [loctymnaTel

6.1 TEOPUH OTHOCHTEIBHOCTU: MHBAPHAHTHOCTH MOAYJISI CKOPOCTH CBETA B
BaKyyme, IPUHIMI OTHOCUTEILHOCTH DUHIITEHHA
6 6.2 OTHOCHUTENBHOCTh  OJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U
COKpaIlleHHE JUTNHBI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIbI
6.4 CBs3b Macchl C YHEPTUEH U UMIYJIHCOM CBOOOTHON YaCTUIBL. DHEPTUs
IIOKOSI CBOOOTHOM YaCTHUIIBI
7 KBAHTOBAS ®U3MKA
#it#Par###JIEMEHTBI KBAHTOBOM OIITUKU
71.1 ®otonsl. @opmyna Ilnanka cBs3u sHepruu (HOTOHA C €ro YacTOTOM.
o DHeprusi 1 UMITyJIbC poToHa
710 OtkpeiTe u uccaenaoanue ¢ororpdekra. Ombiter A.I'. Cronerosa.
o 3akoHsbl hoTordexTa
7.1 713 VYpaBuenue OitHmTeiiHa s dorodddexra. «KpacHas rpaHHLA»
o dhoTtorddexra
7.1.4 JHasnenue cera. OnbiTel I1.H. JIeOeneBa
7.1.5 XUMHUYECKOE IEHUCTBUE CBETA
716 TexHnuueckue ycTpoHCTBa: (POTOIEMEHT, (HOTOAATUMK, COIHEUYHAS

Oatapes, CBEeTOINO




CTPOEHHME ATOMA

Mopenb aroma Tomcona. OnbiTel Pezepdopaa 1mo ucciie10BaHuio

721 cTpoeHus aroMa. Ilnanerapnas Moaens atoma
[Toctynatel bopa. M3nydyenue u nornomeHne GOTOHOB IpHU MEPEXoe
7.2.2 aToMa C OJIHOTO YpOBHS SHEPruu Ha Japyroi. Buasl ciektpoB. Crektp
YPOBHEW dHEPIrUH aTOMa BOAOPOJA
7.2 793 BonnoBble cBolictBa uyactull. Bomubel ne bpoiunsa. KopmyckynspHo-
o BOJTHOBOM nyanm3M. J{udpakiys 3JeKTPOHOB Ha KpHCTAIIIaX
724 CrnoHTaHHOE W BBIHYXJEHHOE H3JIyY€HUE. YCTPOWCTBO WM MPHUHIUII
o paboThI azepa
795 TexHuueckue y(ijofICTBa: CHEKTpaJIbHBIM aHau3 (CIIEKTPOCKOI),
J1a3ep, KBAaHTOBBIA KOMIIBIOTEP
7.2.6 [TpakTueckue padboTel. HabmoqeHne TMHERYaToOro CreKkTpa
ATOMHOE A1PO
7.3.1 MeTobl HaOJIIOEHHSI U PETHCTPALIMH 3JIEMEHTAPHBIX YACTHIL
OtkpeiTe paguoakTuBHOCTH. OmbITel Pesepdopna mo ompeneneHuro
7.3.2 cocTaBa paauoakTuBHOro uanydeHus. CpoiictBa anbga-, Oera-, ramMmma-
u3NydeHus. BiusiHue paaroakTUBHOCTH HA KUBbIE OpraHU3MbI
OtkpblTe mnpoTOHA M HeWTpoHa. HyknoHHas Moxens  szpa
7.3.3 I'eitzenbepra — WMBanenko. 3apsn szmpa. MaccoBoe dHCIO sifpa.
N3otomnsl
734 Anbda-pacnaz. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacman. ['amma-
n3ydyeHue. 3aKoH paJuoaKTUBHOIO pacnaja
73 7.3.5 DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. Jledekt macchl sapa
7.3.6 SAnepublie peakuuu. JleneHue u CUHTE3 sAEp
737 Snepusiii peaktop. Tepmosiaepusiii cuaTtes. [IpodaeMbl U epCreKTUBBI
SIICPHOM YHEPTETUKU. DKOJOTHUYECKUE ACTIEKTHI SIACPHON SHEPTETUKU
738 BHeMeHTaPHLIe yactuilbl. OTKphITHE MO3UTpOHA. DyHAAMEHTAIbHBIE
B3aMMOJEICTBUS
739 TexHuueckue yCTpOWCTBa: ITO3UMETP, Kamepa BuibcoHa, saepHBIi
peakTop, aToMHasi 6omOa
73.10 [Tpaktuyeckue pabotsl. MccnenoBanue TpekoB 4YacTHIl (IO TOTOBBIM
dotorpadusam)
OJIEMEHTBI ACTPOOU3NKU
81 Bun 3Bé3gnoro neb6a. Co3Besnus, spKkue 3BE3/bl, TUIAHETHI, UX BUANMOE
JIBUYKEHUE
Conneunas cucrema. Ilnanerst 3emHol rpynnsl. IlnaHeTel-rUranTel U
8.2 WX CHYTHHUKHU, KApJIUKOBbIE TIulaHeThl. Manble Tena ConHedHOU
CUCTEMBI
8 8.3 Comnnne, potocdepa u armochepa. ColHeUHAss aKTUBHOCTH
8.4 Hcrounuk sHeprun CoJiHIIA U 3BE3NT
3BE3/1bI, X OCHOBHBIE XAPAKTEPUCTHUKH: MAacca, CBETUMOCTb, paJnyc,
35 TEMIIEpaTypa, X B3AUMOCBA3b. JuarpaMMa «CHeKTpaJibHBIA KJlacc —
CBETUMOCTBY». 3BE3IbI TIJIABHOM ITOCJIENOBATEILHOCTH. 3aBUCHUMOCTH
«Macca — CBETUMOCTb» IS 3BE3]] [TIABHOW MOCIIEN0BATEIBHOCTH
8.6 #i#Par#H##BHyTpeHHee cTpoeHue 3B€371. COBpEMEHHBIE NTPEACTABIEHUS O




MIPOUCXOKICHUU 1 3BOIItOIMK COJTHITA 1 3BE3/. DTaIbl )KU3HH 3BE3]T

8.7

Muneunbiii  Ilyte — mnama Tanaktuka. CrhupainbHasi CTPYKTypa
lanaktuku, pacnpeneneHue 3B€31, raza u neuid. llomoxenue u
newkenne Connna B ['amaktuke. [1nockas u cepruueckast moIcUCTEMbl
lNanakTuku

8.8

Tunel ramakTuk. Paguoranaktuku u kBasapsl. UEpHbIe IBIpHI B siapax
TaJIAKTUK

8.9

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa060ma. Paszberanue
rajlaktuk. Bo3spact u panuyc BeenenHo#, Teopust bosbiioro B3pbiBa.
Mogens «ropsiueid Becenennoiiy. PennkroBoe n3inydeHne

8.10

MacmrabHas cTpyktypa Bcenmennoi. Mertaranaktuka. Hepeménnabie
po0IeMBbl ACTPOHOMUHU




YYEBHO-METO/JMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MMPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

» ®usuka. 10 knacc. Mskuiues I'.51., byxoBues b.b., Corckuii H.H.; nox penakuueit
[TapdentbeBoit H.A. Akimonepnoe odmectBo «M3narenscTBo «IIpocBemnienne»
» ®uzuka. 11 knacc. Mskumes I'.51., byxosues b.b., Yapyrun B.M.; non penakiueit

[TapdentbeBoit H.A. Akimonepnoe odbmectBo «M3narensctBo «IIpocBemnienne»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






