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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpPOBHE CpEIHEro oOIIero ooOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKECHMH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHON Tporpammel, mpeacTaBieHHbIXx B DPI'OC COO, a Takke ¢ y4€ToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHIEIIMU TPENOoJaBaHUs y4eOHOTO
npeameta «®Puszmka» B 00pa3oBaTeNbHBIX  oOpraHm3anusx Poccuiickoit  ®enepanym,
peanu3yonux OCHOBHBIE 00pa30BaTeIbHbBIE IPOrPAMMBI.

Copnepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa obOydarontuxcs 10—11 kimaccoB npu oOydeHun ux (u3MKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM OPI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeAMETHBIM
pe3ynabTataM OOy4YeHHs, a TaKKe YUUTBHIBACT HEOOXOTUMOCTH peaM3allul MEXIPEIMETHBIX
cBs3ell (DM3WMKHM C E€CTECTBEHHO-HAyYHBIMH YyYeOHBIMU MpeaMeTamMu. B He#l ompenenstorcs
OCHOBHBIC LIENM M3y4eHUs (U3UKM Ha YPOBHE CpeaHero oOIiero oOpa3oBaHMs, IUIAHUPYEMbIE
pe3ynbTaThl OCBOCHHS Kypca (U3MKH: JMYHOCTHBIE, MeETamnpeIMeTHbIE, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma mo Gpu3HKe BKIIOYACT:

® [UJIaHUPYEMbIE Pe3yNbTaThl OCBOCHUS Kypca (QU3UKK Ha 0a30BOM YpOBHE, B TOM UHCIIE

IpeIMETHBIE PE3yIbTaThI MO rojlaM O0yUEHUS;

e cozaepxaHue yueOHoro npeamera «Pu3nkay mo rojgaM o0ydeHusl.

dusmka Kak Hayka 0 HanboJsee oOIIMX 3aKOHAX MPUPO/bI, BHICTYIAs B KAUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXalollem MUpe.
[IkonbHBI Kypc (QHU3UKH — CHCTEMOOOPA3YIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOILIECCOB U SIBICHUHN, U3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHHEe U aKTUBHOE
NpUMEHEeHHEe (U3NYECKUX 3HAHUW OmpeleNseT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DHEepreTHKH, TPAaHCIOPTa, OCBOSHHS KOCMOCA, IIOJyYEHHS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U pyrux. M3yuenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa o0yJaromuxcs, B popMupoBaHue yMeHUH
MPUMEHSTh HayYHBIH METO/1 TO3HAHUS TPU BHIMOJIHEHUH UMHU Y4EOHBIX UCCIIeI0BaHUI.

B ocHOBY kypca Gu3uKku A YpOBHS CpeAHET0 00IIero 00pa3oBaHus MOJIOXKEH Pl UIEH,
KOTOpBIE MOKHO paccMaTpHUBaTh KaK MPUHLHUIIBI €0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEHM KypcC ABISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuaj U3 BCeX pa3zesioB (PM3HMKHU, BKIIOYAET KaK BOMPOCHI KJIACCHYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM C HEll MaTepuan Kypca Gpu3suku o0beTuHEH BOKPYT
¢usuueckux Teopwil. Bexymumm B Kypce sBisiercs (OpPMHpPOBaHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzanysi npernosaraeT UCIOIb30BaHUE TYMAHUTAPHOTO
noTeHuuana Gu3nuecKoil HayKu, OCMBICICHHE CBA3HM Pa3BUTUS (U3MKH C Pa3BUTHEM OOIIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nKu rnpeanonaraet 3HakoMCTBO € IUPOKUM
KPYT'OM TEXHHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUIN U3YyUEHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonocusayuu peamusyercs TOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEPIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIemMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyKAeHU po0IeM pallmOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

Crep>KHEBBIMH BJIEMEHTAMHU Kypca (M3MKHM Ha ypOBHE CpeIHEro oO0Imero oOpa3oBaHUs
ABJISIIOTCS  pu3ndeckue Teopuu (HOpMHUPOBAHHME MPEACTABICHUN O CTPYKTYpPE IOCTPOCHUS



¢dusudeckoil TeopuH, poiau (YHIAMEHTAIBHBIX 3aKOHOB M TIPUHIIMIIOB B COBPEMEHHBIX
NpPEICTaBICHUSAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMUCAHHS E€CTECTBEHHO-
HAYYHBIX SBJICHUU U MPOIECCOB).
CHUCTeMHO-IEATETbHOCTHBIN MOIX0 B Kypce (PM3MKU pean3yeTcs MPEexXIe BCETro 3a CUET
OpraHu3alliK SKCIIEPUMEHTAILHOW NEATENFHOCTH o0ydvarommxcs. J{ims 6a30Boro ypoBHsI Kypca
(GU3UKH — ATO UCMOJB30BAaHHE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOphIE B MporpamMme 1o (u3nke OOBETUHEHBI B OOIIMNA CITHMCOK
YUYECHHUYECKUX MPAKTUYECKUX paldoT. BrlgeneHue B ykazaHHOM ImepeuHe JabopaTOpHBIX padoT,
NPOBOIUMBIX IS KOHTPOJSI M OILIEHKH, OCYIIECTBIISIETCS y4YacTHHKaMH 00pa30BaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHMS U OCHaleHus kabuHera gusuku. [Ipu sTom
o0ecrieuynBacTCsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOAUTH KOCBCHHBIC H3MEpPEHWS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpPKE
NPEIO’KEHHBIX THITOTE3.
Bonbmioe BHUMaHNE yaeNseTCsl peIIeHUI0 PacUETHBIX M KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUTSL pacU€THBIX 3a/1a4 PUOPUTETOM SIBIISIFOTCS 3a/1a4H C SIBHO 33/IaHHOW (PH3MUECKONW MOJEIIBIO,
MO3BOJISIOIINE MPUMEHATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasJena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS M3 Pa3HbBIX pa3neiioB. /i KaueCTBEHHBIX 3a/1a4 PUOPHUTETOM
SBIIIOTCS. 3a/laHUsl Ha OOBSICHEHHWE TMPOTEKaHUs (PU3NYECKHX SIBICHHH U MPOIECCOB B
OKpY’KaIoIIeH Xu3HH, TpeOyromue BbIOOpa (u3nueckord MOAENW I CUTyalluH TMPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum ¢ TpeboBaHusmu DPI'OC COO k MaTepuaqIbHO-TEXHUYECKOMY
oOecrieyeHnI0 y4eOHOTO Tmporecca 0a30BbI ypOBEHb Kypca ()M3MKH Ha YpOBHE CpPEIHETro
obmero o0pa3oBaHUs JTOJDKEH M3y4aThCAd B YCIOBHUAX IMPEAMETHOTO KaOumHeTa (DU3WKH WM B
YCIIOBUSAX MHTETPHUPOBAHHOTO KaOMHETa MPEJAMETOB €CTECTBEHHO-HAYYHOro IuKia. B xabunere
(bU3UKY TOJDKHO OBITH HE00X0aMMOe JabopaTopHOE 000PYAOBAaHUE TSI BHITOTHEHUS YKA3aHHBIX
B IporpamMme 1O (HU3UKE YUYEHHUYECKUX NPAKTUUYECKUX pPadOT M JIEMOHCTPALMOHHOE
obopyoBaHue.
JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C MPHHIUIIOM
MUHHMAJIBHON JOCTATOYHOCTH M O0ECHEUNBACT MOCTAHOBKY IEPEUYMCIICHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH [Js1 HMCCIEJOBAHUS H3y4aeMbIX SIBICHMH U TIPOLIECCOB,
SMIUPUYECKUX U (YHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKHX TIPUMEHECHUH.
JlaGopaTopHoe 00OpYZOBaHUE IJIsi YUEHHUECKUX MPAKTHUECKUX paboT (GopMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecreuuBaeTcss B pacuére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI JIaOOpaTOPHOTO 00OpYIOBaHMUSA JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BAHUHM AHAJIOTOBBIX W IMU(MPOBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LHU(POBBIX JIAOOPATOPHIA.
OCHOBHBIMU TIEISIMU U3y4deHUs (PU3UKH B 00111eM 00pa30BaHHUM SBJISIOTCS:
e (opMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYCHHUIO
HPUPOIBI, Pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTABICHHA O HAayyHOM MeETOJe TO3HaHUS U (HOopMHUpOBaHHE
UCCIIEIOBATEIHLCKOTO OTHOIICHHS K OKPY)KAIOIIMM SIBIICHHSIM;

e (opMuUpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yiibTara M3y4YCHUsI OCHOB CTPOCHHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE YMEHUH OOBSCHATH SIBJICHUS C UCTIOIH30BaHNEM (PU3MUECKUX 3HAHUH H
HAYYHBIX JOKa3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIM (U3UKU AJIS PAa3BUTHUS APYIHX €CTECTBEHHBIX
HaYK, TEXHUKU ¥ TEXHOJIOTH.

JlocTiokeHne 3TUX Lenel oOecreurBaeTcs pelIeHHEeM CIEAYIOUIMX 3agad B Ipolecce
M3y4deHus Kypca (U3UKUA Ha YPOBHE CPEIHETO 00IIIero 00pa3oBaHus:



e mpuoOpeTeHue CUCTEeMBbl 3HAHUN 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsk MEXaHUKY, MOJICKYIISIPHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

e (QopmupoBaHHME YMEHHIl MPUMEHSITh TEOPETHUUYECKHE 3HAHUA M OODBICHEHMS
¢u3nuecKkux SBIEHUH B NpUpONe M AN NPHUHATHS NPAKTUYECKHX pELICHHH B
MMOBCEAHEBHOM KU3HU;

® OCBOCHHME CHOCOOOB pEIIECHHUS Ppa3IUYHBIX 3aJady C SIBHO 3aJaHHOW (U3HUECcKOil
MOJIENIBIO, 3a7ad, TOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE CcO3JaHue (pusnyeckon
MOJIeJIH, aJIeKBaTHOM YCIOBUSM 3a]1a4H;

e TMoOHUMaHHe (U3NYECKUX OCHOB U NPHUHIMUIOB JEHCTBUS TEXHHUUYECKHUX YCTPOMCTB M
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;

® OBJIQJICHUE METOJAaMH CaMOCTOSTEJIILHOTO TUIAHUPOBAHMS U MPOBEICHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTanud  MHPOpMAIUH,  ONpEleICHUS
JIOCTOBEPHOCTH MOJYYEHHOTO PEe3yIbTaTa;

® CO3JaHMUE YCJIOBHUH I Pa3BUTHUS YMEHUU MPOCKTHO-UCCIIEI0BATEIBCKON, TBOPUECKON
e TEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypoBEHb) Ha YpOBHE CpPEAHEr0 OO0ILEro oOpa3zoBaHUs
otBoautcs 136 dacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yvacoB (2
yaca B HEJIEINIO).

[Ipenmaraemeplii B mporpaMMme 1o (pu3uKe nmepeueHb Ja00PaTOPHBIX M MPAKTHIECKUX PaboT
SBIISICTCSI PEKOMEHIOBAHHBIM, YUYUTENb JAEJaeT BBHIOOp IMPOBEJCHUs JaOOpaTOPHBIX paboT |
OTIBITOB C YUETOM UHIUBUAYaJIbHBIX OCOOEHHOCTEN 00yJaroIuXCsl.

[IpomexxyTouHasi aTrrecTans Ha YpPOBHE OCHOBHOTO OOILIero oOpa3oBaHUs MPOBOJHUTCS B
COOTBETCTBUM ¢ TojiokeHueM «O Qopmax, NepUOAUYHOCTH U TMOPSAJIKE TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH M TNPOMEXKYTOYHOH  arrecTaudd  OOydaroIluxcsi [0  OCHOBHBIM
obmeobOpazoBatenbHbiM  iporpammam ['BOY  COII  Ne358 MockoBckoro paiiona CaHKT-
[leTepOypra



COJEPKAHUE OBYYEHUA

10 KVIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o mnpupoae. HaydHble MeToapl MO3HAHUS OKpyX,awmiero mupa. Pomib
HKCIIEPUMEHTA ¥ TEOPHH B IPOIIECCEe MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MonenvupoBanue GU3HUECKUX SIBJICHUH M mporieccoB. Haydunsie runore3sl. Ouznveckue
3aKOHBI U TeOpuH. [ paHHIIBI IPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pons m mecto ¢u3uku B (GOpMHUPOBAHWU COBPEMEHHOM HAYyYHOW KapTHUHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHazoroBble ¥ IU(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBuKeHHE. OTHOCHTEIBHOCTh MEXAaHWYECKOro JBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUKH, UX MPOEKIIMU HA OCHU CHUCTeMbl KoopAauHaT. CliokKeHHE MepeMenieHul u
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSMOJMHEHHOE NBMXeHue. ['paduku 3aBucuMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHUS MaTEPUAIIbHON TOUKH OT BPEMEHH.

CBoOonHOe majieHne. Y CKOpeHrne CBOOOHOTO MaACHHUS.

KpuBonuneiinoe nBuxkeHue. JIBU)KEHHE MaTepHAJbHOM TOYKM 110 OKPYXHOCTH C
MOCTOSIHHOM MO MOJYJIO CKOpPOCThIO. YTJIOBasg CKOPOCThb, JUHEWHass CKopocTh. llepmon u
yactoTa oOparieHus. LIeHTpocTpeMHUTeNbHOE YCKOPEHHUE.

TexHuueckne yCTpoMCTBA M IMPAKTHYECKOE IPUMEHEHHE: CIHUJIOMETpP, IBUKEHUE
CHapS/IOB, LICTTHBbIE U PEMEHHBIE MIEpeIayun.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WIUTFOCTPAIUS KHHEMATHUYECKUX XapaKTEPUCTUK JIBHIKECHHUS.

[Tpeobpa3oBanHre ABMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenuie e B BO34yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue nBrxeHus Tena, OpoleHHOro Mo YTJIOM K TOPU30HTY U TOPU30OHTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHUsI.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C LIEJIbIO ONPEIETICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHOIIEHHS  MEXAY  NOYTSIMH,  NOPOWJECHHBIMH  TEJIOM  3a
MIOCJIEIOBATEIbHBIE PAaBHBIE IPOMEXYTKH BPEMEHM IPU PABHOYCKOPEHHOM JIBJKEHHH C
HavyaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne 1BUKEHUS MIapuKa B BI3KOHM KUIKOCTH.

W3ydenne nBmxeHus Tena, OpoIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocurensHocTH ['ammites. [lepssiii 3akoH HproTona. HEpanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cuwi. Bropoit 3akon HerloTtona s
MaTepualibHOM TOUKHU. TpeTuit 3akoH HploTOHA 11711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoOro Tsrotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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



Tpenune. Bunpl Tpenust (1mokosi, cKoibkeHus, kadenus). Cuia Tperus. Cyxoe TpeHHe.
Cuna TpeHus CKOJBbKEHUs U cuia TpeHus nokos. Koagdumnment tpenus. Cuna cOmpoTUBIICHUS
NP ABUKEHUU TeJIa B )KUJKOCTU WM Tase.

[MoctynarenbHoe U BpamaTeabHOE IBMKEHUE a0COTIOTHO TBEPAOTO TEA.

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

TexHu4ueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: MOIIIMIHUKA, IBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLMHU.

CpaBHeHHE Macc B3aUMO/ICHCTBYIOIINX TEII.

Bropoii 3akoH Herorona.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT Ae(popMaIiu.

Hesecomocts. Bec Tena mpu yCKOpEHHOM NOABEME U MaJICHUN.

CpaBHEHHME CUII TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecUsl TBEPAOTo Teya. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Wzydenue nBmxeHust Opycka no HaKJIOHHOHN TITOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B NPYKUHE U PE3NHOBOM
oOpasiie, oT ux AeopMaIu.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILEHUS.

Tema 3. 3aKkoHbl COXPAHEHUA 8 MEXAHUKE

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

Pabora crisl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus marepuajbHOW TOUkH. Teopema 00 W3MEHEHHMHM KHHETHYECKON
SHEPIUH.

[orennmaneHas sueprus. [loreHuansHas sHeprust ynpyro 1e(opMHUPOBAHHOM MPYKHUHBI.
[ToreHuuanbHas 3HEpPrUs Tea BOIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnmansHbie W HEMOTEHIMANbHBIE CHIBL. CBS3b PabOTHl HEMOTEHIIMATBHBIX CHUJ C
W3MEHEHUEM MEXaHUYECKOM IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPIUH.

Yupyrue u Heynpyrue CTOIKHOBEHMUS.

TexHUYecKrue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexoa MOTEHIMATBLHOW YHEPTUN B KHHETHUECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Nzydenne aOCOMIOTHO HEYHNPYroro yiaapa C TOMOIIBIO JBYX OJMHAKOBBIX HHUTSIHBIX
MasTHUKOB.

HccnenoBanune cBsizu pabOThl CHIBI C M3MEHEHHEM MEXAaHMYECKOM HHEpPruu Teja Ha
IIpUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nes 3. MosekyasipHasi pu3MKa M1 TEPMOIHUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJICKYJIIPHO-KUHETUYECKON TEOPUU U MX ONBITHOE 0OOCHOBaHHE.
bpoynoBckoe nBwkenue. [duddys3msa. Xapaktep HBWKEHHS UM B3aUMOJCHCTBHUS YaCTHIL
BemiecTBa. MoJienu CTpOGHHS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB



BEIIIECTBA HAa OCHOBE 3TUX Mojenieid. Macca m pasmepbl Mosiekyn. KosimuecTBo BemiecTsa.
[TocTostnaas ABorafapo.

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

Mopenbs uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETUYECKON TEOpUu
uaeanbHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHedl KHHETHUYECKOW HSHEPTHH
TEIJIOBOTO JBMKeHHMs uactull raza. lllkama temneparyp KensBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [anproHa. M3omporecchl B UACaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. | padudeckoe mpeacTaBieHNe H30MPOIIECCOB: N30TEPMA,
n30xX0pa, u3odapa.

TexHUYECKHE YCTPONUCTBA U MPAKTUUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHE BemecTBa, Qororpaduu  MOJIEKYI
OPTraHUYECKUX COCTUHECHUH.

OmnbiTh! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUS.

Mogens onbita HITepHa.

OnbIThI, JOKA3bIBAIOUINE CYIIECTBOBAHNE MEXMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mogenb, UTIOCTpUpYIOIIas IPUPOJTY JIaBJICHUS ra3a Ha CTEHKU COCY/a.

OMnBIThI, WJUTIOCTPUPYIOLIHE YPAaBHEHHE COCTOSHUSA UCATbHOTO Tra3a, H30MPOIECCHI.

Yuenuueckuiu sxcnepumenm, nabopamopmvie pabomul

Onpeznenenne Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEpPEeHHMH OO0BEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEMl.

HccrnenoBaHue 3aBUCUMOCTH MEX]y ITapaMeTpaMu COCTOSTHUS pa3pexeHHOro rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMoguHamuyeckass cucrema. BHYTpeHHsIsi SHEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndyecTBo TeroTel U paboTa. BHYTpeHHsIS 23HEPTUs OJHOATOMHOTO
ujeaNbHOro raza. Buasl Teronepenaun: TeIIONPOBOAHOCT, KOHBEKIUS, H3TyUeHHE. Y IeTbHas
TEII0EMKOCTH BellecTBa. KoanyecTBo TEMIOTHI pHU TEIIoNnepeayde.

[Tonsitue 00 ammabatHOM mporecce. [lepBbIii 3akoH TepMoauHaMHKH. [IpumeHeHUE
MEPBOTrO 3aKOHA TEPMOJMHAMHUKH K M3omporieccam. [ padudeckas nHTeprperanus paboTsl rasa.

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

Tennobie MamuHbl. [IpuHIUIBL 1eHCTBHS TEIOBBIX MaiuH. [IpeobpazoBanus sHEpTUn B
TeryIoBeIX MammuHaxX. KoaddumueHnT nonesnoro neictBust temoBoi mammubl. [ukn Kapao u
ero KO3 UIUEHT MOJIE3HOTO ACHUCTBHS. DKOJIOTUIECKUE MPOOIEMBI TETUIOIHEPTETHKH.

TexHuueckue yCTpoilcTBa M MPaKTUUYECKOE TMPUMEHEHHUE: JBUTAaTelb BHYTPEHHEIO
Cropanusi, OBITOBOI XOJOIWIBHHUK, KOHTUITHOHED.

Jlemoncmpayuu

N3MmeHeHne BHYTPEHHEW JHEpPTUM Tela TPHU COBEPIICHHWH paOOThI: BBUIET NPOOKH W3
OYTBUIKM TIOJ JEHCTBHEM CXKAaTOrO BO3JyXa, HarpeBaHue »¢upa B JAaTYHHOH TpyOKe MyTEM
TpeHus (BUACOAEMOHCTpALISA).

H3meHeHne BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Tella IpU Teruionepeade.

OmnbIT Mo anguabaTHOMY PACHIMPEHHIO BO3TyXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, p€aKTUBHOIO JBUTATEIIS.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazoevie nepexoovt

[TapooOpazoBanne wu KoHAecHcamus. Mcmapenue wu  kuneHue. AOCOMOTHas U
OTHOCHTEJIbHAS BJIAYKHOCTb BO3AyXa. HaceleHHbIi map. Y aenbHas TeIoTa napooOpa3oBaHUs.
3aBUCUMOCTh TEMIIEPATyphl KUTIEHUS OT J1aBJICHHUS.



TBépnoe Teno. Kpucrammmyueckue u amopdHbie Tena. AHH30TPOIUS CBONCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpemMeHHbIe MaTepuanbl. [lnaBneHre W KpucTauM3auus. Y enbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckue ycTpoWCTBa W MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP M IICHUXPOMETD,
KAJIOPUMETP, TEXHOJOTUU TMOJYYCHHS] COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HaChIICHHBIX MapOB.

Kunenue npu nOHU>KEHHOM JaBJICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IUIABJICHHS KPUCTANTMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnekTpu3zanusi Tel. ONeKTpUYecKuid 3apsa. JBa BuJa 3IIEKTPUYECKUX 3apsi/iOB.
[IpoBOIHUKY, TUBJIEKTPUKH U ITOJTYIIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOT0 3apsa.

Bszaumoneiicteue 3apspoB.  3akoH  Kynona. ToweuHblil  21€KTpUYeCKHH — 3apsf.
Onektpuyeckoe mosne. Hanpsok€HHocTh 3nektpuueckoro moss. [IpuHmun cyneprno3uuuu
NIEKTPUYECKUX MOJIeH. JINHUY HANPSsKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatmdeckoro mois. [loreHnman. Pa3HOCT,  MOTEHIMAIIOB.
[IpoBOIHMKY M IUANEKTPUKH B IJIEKTPOCTATUUECKOM MoJI€. [Iu3nekTpuieckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCAaToOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOopa.

TexHU4eckne yCTpoOiCTBA M MPAKTHUECKOE IMPUMEHEHHE: 3JIEKTPOCKOMN, 3IJIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIbHBIN
arnmapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

YCTpolcTBO M MPUHIMUIT IEUCTBUA SJIEKTPOMETpA.

B3anMopencTBre HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TE.

[IpoBOJHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKAas 3alluTa.

JIN3IIEeKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

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

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHUSI CYIIECTBOBAHMS SJIEKTPUUYECKOr0 TOKa. MICTOUHHMKH TOKa.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpspoxkenue. 3akon OMa Jy1st ydacTka Lenu.

DnexTpuyeckoe COIPOTHUBJICHUE. VY nensHoe COIPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEMIAHHOE COEUHEHNE ITPOBOIHHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jlxoyns—JIeHia. MOITHOCTD 3JIEKTPHUECKOTO TOKA.

DIEKTPOABMKYILAs CUJIA U BHYTPEHHEE CONPOTHUBIICHHE UCTOYHHUKA TOKA. 3aKOH OMa J1s
NOJTHOM (3aMKHYTOH) 35eKkTpuueckoil nenu. Koporkoe 3ambikaHue.



DneKTpOHHAs POBOAUMOCTH TBEPBIX METAIIOB. 3aBUCUMOCTh COITPOTUBIICHUS METAJLIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonmynpoBonuuku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTh TOJTYIPOBOIHHKOB.
CgoiicTBa p—n-niepexoaa. [TomynpoBoTHUKOBBIE TPUOOPHI.

DNEeKTPUYECKH TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIMTOB. DJIEKTPOJIUTHUYECKAs
JIccoManys. IIEKTPOIIU3.

DneKTpuueckuil Tok B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoHus.
[Tna3zma.

TexHUYeCKHUE YCTPOMCTBA M TMPAKTHUUYECKOE TMPUMEHEHHE: aMIEepPMETpP, BOJIBTMETP,
peocTaT, HCTOYHHUKM TOKa, DJIEKTPOHArpeBareibHble MPUOOPHI, AIIEKTPOOCBETUTEIbHbBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIH TUOJN, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBII TNOJI, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa U HaIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIN
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmenianHoe coeIMHEHUE TPOBOHUKOB.

[Ipsamoe m3MepeHue 3IeKTpOIABMKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHE TrajbBaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTB 2IIEKTPOJIUTOB.

NckpoBoii pa3psan U NpOBOJUMOCTb BO31yXa.

OaHOCTOPOHHSIS TPOBOJIUMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHne cMeaHHOTO COeIMHEHUSI PE3UCTOPOB.

W3mepenne dNEKTPOABIKYIIEH CHJIBI  UCTOYHMKAa TOKa M €ro  BHYTPEHHETO
CONPOTHUBJICHUS.

HaGnronenue anexTpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢uzuku 0a3oBoro ypoBHs B 10 Kiacce OCYIMIECTBISETCS C Y4ETOM
COJICP)KATEBHBIX MEXIIPEJIMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XWMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusl, CBS3aHHBIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHHE, HAy4yHBIH (akT, Tumore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHsi, HaOIIOJCHHE,
HKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUE CHUCTEMbl ypaBHEHUH, JHMHEWHas QyHKIUA, Tmapadoa,
runepooia, ux rpaduKu U CBONCTBA, TPUTOHOMETpUYECKHE (PYHKIIMH: CUHYC, KOCHHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIHMH Ha OCHU
KOOpPJIMHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOHW mpupoje, muddysus, ocmoc, TermtooOMeH
JKUBBIX OPraHU3MOB (BHJbI TEIUIONEpPEIAUH, TEINIOBOE PABHOBECUE), DIIEKTPUUECKHUE SIBJICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJ, MOJIb BEILIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, JKUIAKOCTEW W Ta30B, 3JIEKTPUUYECKUE
CBOMCTBA METAJUJIOB, AJIEKTPOJIMTUYECKAS AUCCOLMALINS, TabBaHUKA.

T'eoepagpus: BNaxxHOCTHh BO3yXa, BETPHI, OapOMETp, TEPMOMET).

Texnonoeus: mpeodOpa3oBaHKUEe NBIKEHUHN C MCIOIH30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TMOJIIUITHUKY, HCIOJb30BAHME 3aKOHA COXPAaHEHHUs HMITyJIbca B TEXHUKE (pakeTa,
BOJOMET W JpYyrue), JBUTATEeNb BHYTPEHHEro CropaHus, MmapoBas TypOuHa, OBITOBOU
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyYeHUsI COBPEMEHHBIX MaTepuasioB, B TOM UHCIIE



HaHOMAaTepHalioB, W  HAHOTEXHOJOIMH,  DJJEKTPOCTaTHYECKas  3alluTa,  3a3eMJICHHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNPHUHTEp, dJIEKTpOHArpeBaTeibHbIC MPHOOPHI,
JIEKTPOOCBETUTENIbHBIE IPUOOPHI, FaJIbBAHUKA.

11 KUIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUA

[TocrossnHble MarHuThl. B3auMopnelcTBUE NOCTOSHHBIX MAarHUTOB. MAarHuTHOE MOJIE.
Bektop MaruuTHOM UHAYKIMU. [[pyHIUIT Cynepno3uMy MarHUTHBIX MOJICH. JINHUU MarHUTHOM
uHAyKuud. KapTtuHa ntuHui MarHUTHOM MHYKIIUU OS] TOCTOSIHHBIX MarHUTOB.

MaruauTtHoe 1oJie MPOBOAHMKA C TOKOM. KapThHa JMHMA MHAYKIIMUA MarHUTHOTO IOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBIEBOI'O MPOBOAHHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMmoieiicTBre MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HalIpaBJICHUE.

Cuna JlopeHuma, e€ Moaynb W HampaBlieHHE. J[BWKeHHE 3apsyKEHHOW 4YacTHUIbl B
OJIHOPOJTHOM MarHUTHOM 1oJjie. Pabora cumsl JlopeHiia.

SIBneHue DNEKTPOMAarHUTHOM MHAYKIMHU. [IOTOK BEKTOpa MarHUTHOM MHIYKLHUH.
DIIEKTPOABMKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHaykiuu dapases.

BuxpeBoe anexTpuueckoe moje. DIEKTPOABMKYIIAs CUJA WHIAYKIUU B TMPOBOJHHKE,
JBHKYIIEMCS IOCTYIIATEIbHO B OZTHOPOTHOM MarHMTHOM IOJI€.

IIpaBuno JleHna.

NHIyKTUBHOCTD. fIBI€HME CAMOMHIYKIIMH. DJIEKTPOABHKYIIAS CUIIA CAMOWUHTYKLIAH.

DHeprusi MarHUTHOTO TOJIsL KAaTYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHu4yeckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHL], HHAYKIIMOHHAS ME€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIvHMM MHOYKIMYA MarHUTHOTO TOJIA.

B3anmopeiicTBre 1ByX IMPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBre cuiel JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME ANEKTPOMArHUTHOW UHAYKIIAH.

IIpaBuno JleHna.

3aBUCUMOCTD JJIEKTPOABMKYILEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CaMOMHYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yueHne MarHuTHOTO MOJIsl KATYIIKHA ¢ TOKOM.

UccnenoBanue AeiicTBUS MOCTOSIHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBIEHUS IEKTPOMATHUTHON MHIAYKIUU.

Pa3nen 5. KosieOanust u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHble KOJ1eOaHUA
KonebarenpHast cucrema. CBOOOIHBIE MEXaHUYECKHE KolieOaHus. [ apMoHUYECKHe
koneOanus. Ilepuwon, wacrora, ammmtyaa W ¢asza konebanwil. [Ipy>KMHHBIA MasTHUK.
MaremaTruecKkuii MasTHUK. YpaBHEHHE TapMOHMYECKUX Konebanuil. IlpeBpamienue sHepruu
IIPU TApMOHUYECKHUX KOJICOaHHIX.



KonebGarenbuplii  KOHTYp. CBOOOIHBIC AJIEKTPOMATHUTHBIE KOJICOAHWUS B HIICATHLHOM
KOeOaTeIbHOM  KOHType. AHAJIOTUS MEXKIy MEXaHUYECKUMU H  JIEKTPOMATHUTHBIMU
koneOanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATBHOM KOJEOATEIHBHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHUAX. BbIHYKIEHHbIE MeXaHUYECKHUe KOJeOaHuUs.
Pe3onanc. BeiHyXIeHHBIE 3JIEKTPOMarHUTHBIE KOJIeOaHMs.

[Tepemennbiii Tok. CMHyCcOMAQIBHBIN NEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HATIPSKEHUS.

Tpanchopmarop. IlpomsBoactBo, mepenaada W MOTPEOICHUE BICKTPUUYCCKON IHEPTHUU.
DKOJIOTHYECKUE PHUCKH TIPU MPOU3BOACTBE dJeKTpodHepruu. KynbTypa uUCHosib30BaHUA
JJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JIIEKTPUYECKUM 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUU AJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYeCKUI
MasITHHK).

HaGmronenue 3aryxaronux KoJie0aHu.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6mronenue pesonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmworpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsDKEHUS OT BpPEMEHM) MJid
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocneqoBaTelbHOM COEIMHEHUH PE3UCTOPa, KATYIIKH MHIYKTUBHOCTH U
KOHJIEHCaTopa.

Monenb TUHUY 3JIEKTpoIIepe1adH.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPUOA MaJIbIX KOJieOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl rpysa.

HccrnenoBanue TmnepeMEeHHOr0 TOKa B IEMH W3 IOCJIEIOBaTeNIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomazHumHsle 60J1Hbl

MexaHnuueckue BOJIHBI, yCJIOBHs pacnpoctpaHeHus. [lepuoa. CkopocTs pacipocTpaHeHus
u januHa BonHbl. [lomepeunble W mponaonbHble BOJHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

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

DNEKTPOMAarHUTHBIE BOJHBI. YCJIOBHUS M3JyY€HHUs SJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHtanus BekTopoB E, B, V B snekTpomarHutHoOi BoJsiHEe. CBOWMCTBA 3JE€KTPOMArHUTHBIX
BOJIH: OTpaXCHHE, MpelIOMIIeHUe, mojspu3anms, audpakius, uarepdepenuus. CKopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >1€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE >JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUNBI paIUOCBS3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckue ycTpocTBa M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHblE MHCTPYMEHTHI,
yIbTPa3ByKOBas AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajaap, paAuoONpUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBU-meus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPaHEHUE TIONIEPEYHBIX U MPOJIO0TBHBIX BOJH.

KoneOG:mromeecs Teno kak UCTOYHUK 3BYKa.

HaGmonenne oTpakeHus U IPETOMIICHUST MEXaHUIECKUX BOJTH.

HaGmronenue natepdepeHIuy u U pakiini MeXaHUHIECKUX BOJIH.



3BYKOBOI pe30HAHC.

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

WccnenoBanne  CBOWCTB — 3JIEKTPOMAarHUTHBIX — BOJH:  OTPaKEHHE, IPEJIOMIICHUE,
noJisipu3anus, Judpakius, THTepepeHIns.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsimonnHeliHOE pacipoCTpaHEHUE CBETa B OJTHOPOIHOM cpene.
JIyd cBera. To4eYHBI UICTOYHUK CBETA.

OtpakeHre cBeTa. 3aKOHBI OTpa)keHUs cBeTa. llocTpoeHme M300pakeHH B ILIOCKOM
3epKale.

[Ipenomnenne cBera. 3aKkOHBI TMPEJIOMIICHHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npesniomiuenus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbli yroja IOJHOIO BHYTPEHHETO
OTpPaKEHUS.

Hucnepcus cBera. CnoxHbIi coctaB 6eoro cBera. LBer.

ColOuparomue W pacceuBalIIne JIUH3bI. ToHKas nuH3a. DOKyCHOE paccTosHue |
ONTUYECKas CHJia TOHKOW JMH3BL. [locTpoeHne n300pakeHuilt B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. @opmysia TOHKOM JIMH3bL. Y BEIMUECHUE, 1aBAEMOE JIMH30M.

[Ipenensr npUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

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

Hudpakuus cBeta. JludppakunonHas pemeérka. YcaoBHe HAOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoWCTBa W MpakTUYECKOe MPUMEHEHHE: O4YKH, Jyna, (oToammapar,
MPOEKIIMOHHBIA  amnmapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKA, AU(PPAKIIHOHHAS
peméTKa, MOISAPOU/I.

Jlemoncmpayuu

[IpsamonuHEiHOE pacHpOCTpaHEHUE, OTPAKCHHE M MpelomieHue cBeta. OnTUyecKue
npuOOpHI.

[TonHoe BHYTpeHHEe oTpakeHre. Mojiesnb CBETOBOIA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIEeCKOomna.

HaGmonenne unatepdepeHym cera.

HaGmronenue audpakuuu cBera.

HaGmonenue aucnepcun cBera.

[Tomy4yenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonydenue cexTpa ¢ MOMOIIbIO AUPPAKIIMOHHON PEIIETKH.

Habmronenue noisipuszanuu cBera.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenne nokasaress NpeoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

HaGnronenue aucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIUAJILHOM TEOPHH OTHOCUTEIbHOCTH
['panuupl NPUMEHUMOCTH KJIACCHUYECKOM MexaHukH. [locTynaTel crnenualibHON TEOpUu
OTHOCUTCJIBbHOCTU: HHBApPUAHTHOCTL MOAYJIA CKOPOCTU CBETA B  BAaKyyMC, [MPUHIUII
OTHOCHUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBLHOCTD OIHOBPEMCHHOCTH. 33.M€,Z[.HCHI/IG BPCMCHU U COKpALICHUC AJINHBI.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEJIITUBUCTCKOMN YaCTUIbl. DHEPTHUS MTOKOSI.



Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonsl. ®opmyna [Tnanka cBsi3u 3HEpruu (HOTOHA C €ro YACTOTOU. DHEPrUusi U UMITYJIbC
dboToHa.

OtkpeiTue u uccnegoBanue ¢orodpdexra. Ombitel A. I. CronmeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuiay Gorodddexra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

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

Jlemoncmpayuu

®DorodddeKT Ha YCTAaHOBKE C IIMHKOBOU TIACTUHOM.

HccnenoBanue 3akoHOB BHeMIHETO GoTodddexra.

Cseroauos.

Comnneynas OGatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccesnuto o -uyactui. [lmanerapHas
mozens atoMa. Iloctynarel bopa. U3nyuenue u norsiomienue (GOTOHOB MpPU MEPEXOJe aToma ¢
OIHOTO YpPOBHS S3HEpruM Ha Jpyrod. Buasl cnekTtpoB. CHekTp ypOBHEH HSHEPrHM aToma
BOJIOpOAA.

BosHoBbIe cBoiicTBa yacTuil. Bonuel ge bpoitnsa. KopnyckynspHO-BOIHOBOW Tyaan3M.

CrioHTaHHOE M BBIHYKJEHHOE U3JTyYEHHE.

TexHuueckue YCTpPOMCTBA M MPAKTUYECKOE TMPHUMEHEHHE: CIEKTpalbHbId aHalu3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIBIOTEP.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Ornpenenenne JIMHBI BOJIHBI J1a3epa.

Habmtonenue TuHEHUaThIX CIEKTPOB M3ITy4CHHS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HalGmronenue muHENYaToOro CriekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHThI,  JOKa3bIBAIOUIME  CIOXKHOCTb  CTPOEHUS  s1pa. OTtkpbITHE
panunoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHnio cocraBa palnoakKTUBHOTO U3ITY4YEHUS.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BnusHue paguoakTHBHOCTH Ha KUBbBIE OPTaHU3MBI.

OTtkpeiTHEe TpoTOHa W HeWTpoHa. Hykionnas mopmens siapa ['eitzenOepra—lBaHeHKo.
3apsp sapa. MaccoBoe unciio siapa. M3oTormnsbl.

Anbda-pacnaa. DIEKTPOHHBI M MO3UTPOHHBIN OeTa-pacmaa. ['amma-uznydenue. 3aKoH
PaauOaKTUBHOTO pacraja.

DHeprust CBA3HM HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt macchl sapa.

Snepublie peakuuu. JleneHue u CUHTES Sep.

Snepubiii peaktop. Tepmosnepusiii cuHte3. I[Ipobmembl M TNEpCHEKTUBBI  SACPHOM
SHEPIreTUKU. DKOJIOTMYECKHE ACTIEKTHI SIIEPHOM YHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIOIEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3auMOAeHcTBUSA. EqMHCTBO (hr3ndyeckoit KapTHHBI MHpa.

TexHUuecKkrue yCTpONCTBa M MPAKTUUYECKOE MPUMEHEHHE: T03UMETp, Kamepa BuibcoHa,

SIEPHBINA PeakTop, aTOMHass boMoOa.
Jlemoncmpayuu
CuéTuMK MOHU3HUPYIOIUX YaCTHLI.



Yuenuueckuu sxcnepumenm, rabopamopmule pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3UKH

Otanbl  pa3BUTHS  acTpoHOMuHW. [IpuknagHoe W MHPOBO33PEHUECKOE  3HAYCHHUE
ACTPOHOMMH.

Bun 38é€3nH0r0 Heba. Co3Be3nus, spKkue 3BE3/1bl, JIaHETHI, UX BUAUMOE JABHKEHUE.

ConneyHas cuctema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHepruu ConHua W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3/bI
[JIaBHOW MOCHEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Uil 3BE3/ TJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXACHNH U 3BoItoly CoslHIA U 3BE31. DTambl XKU3HU 3BE3L.

Muineunsbiii [1yte — Hama ['anaktuka. [lonoxenne u nukenne Connua B ["amaktuke. Tunel
rajakTuk. Paguoranaktuku u kBasapbl. YEpHBIE ABIPHI B SAPAX TAIAKTUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. PaszOeranume ramaktuk. Teopus
bonbmoro B3peiBa. PenukToBOe U3iydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepemménnsie mpobaeMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenns: HeBOOPYKEHHBIM TJIa30M C HCIIOJIBb30BAHHEM KOMIIBIOTEPHBIX MPUIIOKECHUN
JUISL OTIPEJIeNICHUS TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nonymapus 1 sipkue 3BE3/bl.

Ha6mronenus B Teneckon JIynsl, mianer, Mieanoro [TyTu.

Oo6o0maromnee noBTOpeHNE

Ponp ¢u3uku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHMUYECKOW, COIMAIbHOM U
TUYECKOH cdepax NeATeNTbHOCTH 4YeloBeKa, pPOJIb M MeCTO (PU3MKM W acTpOHOMHUHU B
COBPEMEHHON Hay4YHOW KapTWHE MHUpA, pPOJb (PuU3NUecKkod Teopud B GHOPMHUPOBAHUU
npecTaBiIeHui 0 pru3nyeckoi KapTUHE MHpa, MECTO (PU3NUECKOI KapTUHBI MUpa B OOLIEM pSAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IPEICTABICHUN O IPUPOJIE.

Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢uzukm 0a30BOro ypoBHs B 11 Kimacce oCymecTBIseTcs ¢ y4ETOM
COJICP)KATENBHBIX MEXKIIPEJAMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XWMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusl, CBSI3aHHBIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHHE, Hay4yHBIH (akT, Tumnore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHsi, HaOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIUU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIIMH Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIIMIA,
NPU3HAKY OJ00MS TPEYTOJIbHUKOB, OTpeeTICHNE TUIOMIAAN TUIOCKUX GUTyp 1 00BbEMa Tell.

bBuonocus: snextpuueckue SBICHUS B KUBOW MpHpOJE, KojiebaTeabHbIe NIBIKEHUS B
JKUBOU TIPUPOJE, ONTHUYECKHUE SIBICHUSA B JKUBOW IPUPOAC, ACUCTBUE paualid Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPHUCTAIUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MBbl 00pa30BaHUs KPUCTAJUIMYECKOM PEIETKY, CIIEKTPAIbHbIN aHAIH3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIH, 3aJ€KH MAarHUTHBIX PyHA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, IPEICKA3AHNUE 3EMIIETPSCEHH.

Texnonozus: MTUHUM DJIEKTPOIIEpPENAy, T€HEPATOp NEPEMEHHOIO TOKa, 3JIEKTPOJIBUraTellb,
WHIYKIIMOHHAs TIe4b, pajap, pPaauoONpUEMHHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAS ONTHKA, COJTHEUHas OaTapes.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IMPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHET'O OBHIEI'O OBPA3OBAHMUS
Pabouas mporpamma chopMupoBaHa ¢ ydyeToM paboyeil mporpamMmbl BOCIIUTAHHS, MPU3BaHA
o0ecIeunTh JOCTHKEHUE TMYHOCTHBIX PE3YJIHTaTOB
OcBoenne yueOHOro mpeamera «@Pusmka» Ha ypoOBHE CpeIHEro oouiero oOpa3oBaHUs
(6a30BBIf  YpPOBEHB) JIODKHO  OOCCHEYHTHh  JIOCTHXKEHUE  CICAYIONUX  JIMYHOCTHBIX,
METaIpPeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yabTaThl OCBOCHUS y4eOHOTO TpenmeTa «DPu3MKa» TOJKHBI OTPAkKaTh
TOTOBHOCTb M CITOCOOHOCTh OOYyYarOIMMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlMM, T[O3UTUBHBIX BHYTPEHHHX
yOeXJAeHHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTrO  0OIIecTBa,
pacuMpeHe >KM3HEHHOTO OMbITa M OMbITa ACATEILHOCTH B IMPOILIECCE peaTu3alii OCHOBHBIX
HaNpaBJIeHUI BOCIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOM TMO3WUIMU  OOYYaromIerocsi Kak AaKTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOT0 OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYETOBEYECKUX T'YMaHHUCTHYECKHX M JIEMOKPATHYECKUX
IIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIFHOCTh B MHTEpECaX TI'Pa)KAAHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3aliiy;

YMEHUE B3aMMOJIEUCTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHHM C HX
GYHKIUSAMHI 1 Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NESATEIIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPaXKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA,

[IEHHOCTHOE OTHOIIIEHHE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTHXKEHHUSM POCCHMCKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M MPUHHUMATh OCO3HAHHbBIEC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B JEATEILHOCTH YUYEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIero;

4) 3cTeTHYECKOr0 BOCIMTAHMS

3CTETHUYECKOE OTHOLIEHHE K MUPY, BKJIIOYAs ICTETUKY HAYYHOT'O TBOPYECTBA, MPUCYILETO
¢u3uueckoil Hayke;

5) TpyaoBOro BocnuTaHMs:

MHTEpEeC K pa3nuuHbiM cdepam mpodecCHOHATBHOM IEeATENHHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOM W TEXHWKOW, yMEHHE COBEpINAaTh OCO3HAHHBIM BBIOOP Oymymien
npodeccuu 1 pearn30BbIBATE COOCTBEHHBIC )KIU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MIPOTSKEHUU BCEU JKHU3HU;

6) IK0JIOrM4ecKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh IKOJIOTUYECKOW KYIbTYphI, OCO3HAHHE TJIO0AILHOTO Xapakrepa
9KOJIOTHYECKHX MPOOIIEM;

IUIAHUPOBAHUE U OCYLIECTBICHUE JIECUCTBUH B OKPYKAIOLICH Cpele Ha OCHOBE 3HAHUSA
1eyed yCTOMYMBOrO pa3BUTHA YEIIOBEUECTBA;

pacuiMpeHre OmNbITa JACSITENBHOCTH HKOJIOTMYECKOM HANpaBIEHHOCTH Ha OCHOBE
UMEIOUINXCS 3HAHUN 10 (DU3HKE;



7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA (PU3NIECKON HAYKH;

OCO3HAaHUEC IIECHHOCTU HayIIHOI\/JI ACATCIIBHOCTH, TOTOBHOCTL B NPOLECCC N3YUCHUA (1)I/ISI/IKI/I
OCYIIECTBIISITh MPOEKTHYIO U UCCIIE0BATENbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1€l CTBUS
Bba3oBble jiornueckue AeicTBUA:

CaMOCTOSITENILHO (OPMYIMpPOBAaTh M AKTyaJM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPECIIATH LENH JeATeIIbHOCTH, 33]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYUS B pACCMaTPUBAEMBIX (DU3MUECKUX SBICHUSX;

paspabarbIBaTh TUTAH PEUICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCSI MaTepUAThHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JESITEIBHOCTh, OICHUBATH COOTBETCTBUE DPE3YJIBTATOB IIEIISM,
OIICHUBATh PUCKH MOCIIEACTBUN JESATEILHOCTH;

KOODIMHUPOBATh W BBINOJHATE PAa0OTy B YCIOBUSX pPEaTbHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBrble ucciienoBare/bCKue NeHCTBHA:

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUYEBHIMU TOHSATHSIMH U METOJaMH (U3NICCKON
HAYKU;

BJIAJICTh HABBIKAMH y4EOHO-HMCCIIEOBATENILCKON W MPOCKTHON NEATEIFHOCTH B 00JacTH
¢u3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HIOUCKY METOJIOB pEIICHUs 3a7a4
(U3NIECKOTO CoepKaHUs, TPUMEHEHHIO Pa3InYHBIX METOO0B TIO3HAHUS;

BJIQJICTh BHUJAMU JIEATEIHHOCTH MO TOTYYEHUIO HOBOTO 3HAHUsS, €r0 HHTEPIpETaInH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JUYHBIX YYEOHBIX CHUTYaIWsiX, B TOM 4YHCIE MpHU
CO3JIaHUH YUEOHBIX IPOEKTOB B 00J1aCTH (hU3UKH;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalM3WpOBAaTh 3ajady, BBIIBUTATh
TUNoTe3y €€ pelleHHs, HAaXOIUTh apryMEHTHI MJsl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a71aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AHAIM3MPOBATh TIONYyYEHHBIE B XOJI€ PpCEHICHHUS 3a7add pPe3yabTaThl, KPUTHYECKU
OILICHUBATh UX IOCTOBEPHOCTb, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (popMynmHpoBaTH COOCTBEHHBIC 3a7aud B 00pa30BATENBHOU AEATEIHHOCTH, B
TOM YHCJIC TIPH U3YUeHUH (DU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00IaCTh KHU3HEIEITEILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOIXObI M PEIICHHS,;

CTaBUTH MPOOJIEMBI U 3319, TOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMH TOJTy4YeHUS WH(OpManuu (GU3NYECKOTO CONEPKAaHUS M3 HCTOUYHUKOB
pasHBIX THIIOB, CaMOCTOSITENILHO OCYIIECTBIATh IIOMCK, aHAM3, CUCTEMaTH3alMi0 U
UHTEPIPETANNIO HHPOPMAIINH PA3TMYHBIX BUOB U (DOPM MpeacTaBICHUS;

OILICHUBATh IOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBa HMHGOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX 33724 C COOJIOACHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;



CO37aBaTh TEKCTHl (PU3NYECKOrO COAEpX,aHUS B PA3TUUHBIX QopMaTax ¢ YydEToM
Ha3HAueHUs MHPOPMALMU W LEJNEeBOM ayIuTOpuH, BBIOMpas ONTUMAIbHYIO (GopMy
IPE/ICTaBICHNS ¥ BU3YaATH3aLUH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHblIe H1eiiCTBHSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM JESTEIHHOCTH;

pacno3HaBaTh NPEANOChUTKH KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(MINKTHI,

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHSI C MHCIIOJIIb30BAHHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTIOIb30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUAYaIbHOU padOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHU ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJI0T0 4JIeHA KOJUIEKTUBA;

NpPUHUMATh LETU COBMECTHOM JESTeNIbHOCTH, OpPTraHU30BBIBATH M KOOPJAWHUPOBATH
JNEUCTBUA TO €€ JOCTHUKEHHIO: COCTAaBJATH IUIaH JEHUCTBUH, pACHPENCNSTh POJIU C YYETOM
MHEHUH yJaCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh KaYyeCTBO CBOETO BKJIAJA U KaXKIOr0 yJYaCTHHKA KOMaHJbl B OOIIUI pe3ynbTat
1o pa3paboTaHHBIM KPUTEPHUSIM;

IpeayiaraTh HOBBIE NPOEKTHI, OLIEHMBATh HAECH C MO3ULUN HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISATh IO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B PA3NIMYHBIX CHUTyalUsX,
MPOSIBIISITH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITUATHBHBIM.

PeryasiTuBHbIe YHHUBEpPcaAJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranm3anus:
CaMOCTOSITENIbHO OCYIIECTBISATh IMO3HABATENbHYIO NEATEIBHOCTh B 00JaCTH (QU3UKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSTENIbHO COCTABJIATH IUIAH PEIICHMs] PAacUETHBIX M KAa4eCTBEHHBIX 3aJady, IUIaH
BBITIOJIHEHHUSI TMPAKTHUYECKOH paboThl € y4€TOM HMMEIOLIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;
pacHMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHHH;
JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATH €ro, OpaTh Ha cebs OTBETCTBEHHOCTH 3a
peuenue;
OLIEHUBATh MIPHUOOPETEHHBIN OIBIT;
croco0cTBOBaTh (OPMHUPOBAHHMIO W TMPOSBICHUIO JPYAWIUU B o001acTH (HU3UKH,
MIOCTOSIHHO IOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:
JaBaTh OLIEHKY HOBBIM CUTYyallUSM, BHOCHTb KOPPEKTHUBBI B JESTEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;
BJIAJICTh HABBIKAMU ITO3HABATEILHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
Y MBICIIUTEIIbHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCTIOJIb30BaTh MPUEMBI pe(IIEeKCHUH TSl OLICHKH CUTYaIH, BEIOOpA BEPHOT'O PELICHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEIICHUS IO UX CHUKEHUIO;
IPUHUMATh MOTHMBBI U apI'YMEHTBI JPYTUX IPU AHAINU3E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ce0sl, MOHUMasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apI'YMEHTBI JPYTUX IPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;
pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.
B mpornecce OCTHXKEHHS TUYHOCTHBIX Pe3yJIbTaTOB OCBOCHMS MTPOrpaMMBbI IO (PU3UKE ISt
YPOBHsI CpeHEro oO0Iero oopa3oBaHus y OOYYarOIIMXCSl COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEANOoaralouifii copMUpOBaHHOCTS:



CaMOCO3HAaHUSI, BKJIFOUYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AYMOIIMOHAIBLHOE COCTOSTHHE,
BUJICTHh HAMIPABJICHUS PA3BUTHS COOCTBEHHOU SMOIMOHATBHOM c(hepbl, ObITh YBEPCHHBIM B ce0e;

caMoperyJIHpOBaHUSA, BKITIOYAFOIIETO CaMOKOHTPOJTb, yMEHUE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K OSMOIMOHATIBHBIM
U3MEHEHHSIM U TPOSBIISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTpEHHEH MOTHBAIINH, BKJIIOYAIONICH CTPEMIICHHE K JOCTHKEHHIO ILEIH U YCIEeXYy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE ICHCTBOBATH UCXO/IS1 U3 CBOUX BO3MOYKHOCTEH;

OMMATHH, BKIIOYAIONICH CIMIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHUE IpPYTUX,
YYUTBIBATh €TO NIPU OCYIIECTBICHIH OOIICHHUSI, CTIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COIMANILHBIX HABBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C IPYTHMH
JFOIEMH, 3200THTHCS, IPOSIBIISITh MHTEPEC U pa3pemiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy obydenus B 10 kjaacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCS YMECHHMN

JEMOHCTPUPOBATh HA MpUMEpPaxX pojib U MecTO (UMK B (POPMUPOBAHUU COBPEMEHHOMU
HAay4YHOU KapTUHBI MHUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKH U TE€XHOJIOTMM, B IIPAKTUYECKOU
JIeSITEILHOCTH JIIOACH;

YYUTHIBATh TPAHULBI NPUMEHEHUS W3YYEHHBIX (QHU3MYECKUX MOJENeH: MaTepuanbHas
TOYKa, MHEpLHaJbHas cucTeMa OTCYéTa, abCOJIOTHO TBEPAOE TEJIO, WACAIBHBIN Ta3, MOJAEIH
CTPOCHHUsI Ta30B, KUJAKOCTEH U TBEPABIX TEJ, TOYCUHBIH HICKTPUYECKUHN 3aps] IIPU pPELICHUU
bu3nYecKuX 3a1ad4,

pacmo3HaBaTh (pu3nyeckue SBICHUS (TPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJCKYJIIPHO-KHHETUYECKOW TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEPHOE U PABHOYCKOPEHHOE TNPSMOJIUHEHHOE IBM)KEHUE, CBOOOJHOE TMaJieHHuEe Tell,
JIBIDKCHHUE TI0 OKPYXHOCTH, WHEpPIHs, B3aumonaeicTsue Tten, auddysus, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX Tel, M3MEHEHHE 00bEMa TeNl NpU HarpeBaHUH
(oxJ1aXXJeHNUN), TEIJIOBOE paBHOBECUE, UCIIAPEHHE, KOHCHCAIN, IUIaBICHUE, KPUCTAIUIM3ALNs,
KHIIEHUE, BJIAKHOCTh BO3JlyXa, IMOBBIIICHUE JAaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPbITOM
COCyZ€, CBA3b MEKIYy IapaMeTpaMu COCTOSIHMS Ta3a B H30IpoLeccax, MIEKTpU3alus Ted,
B3aMMO/JICVICTBUE 3aps/I0B;

OINUCBIBATH MEXaHUYECKOE JIBUKEHUE, MCNONb3Ys (PU3NYECKHE BEIMYUHBI: KOOPAMHATA,
yTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJIA, UMIYJbC Tela, KMHETUYECKas
SHEprus, NOTEHLMAJIbHAs SHEPrusi, MeXaHW4yecKas paboTa, MEXaHWYecKas MOILHOCTb; IpH
ONHCAaHUM TPABWIBHO TPAaKTOBaTh (U3WYECKUNA CMBICT HCIOJNB3YEeMbIX BEJIMYMH, UX
0003HaUeHMsI U €JMHHULBI, HAXOJUTh ()OPMYIIbI, CBA3BIBAIOILNE JAaHHYIO (PU3UYECKYIO BETUUUHY
C IpyTUMU BEIUYUHAMY;

ONMCHIBATh HM3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHHS, HCIIONb3Ys
¢u3uueckne BENWYHMHBI: JABJICHUWE Ta3a, TeMIlepaTypa, CpeiHss KHUHETHYeCKash OSHEprus
XaO0TUYECKOTO JIBHKEHHUS MOJIEKYJ, CPEJHEKBAaIpaTH4YHAsi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI SHEprus, pabora rasza, Ko3((UIHMEHT IOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATENIs; IPU OMUCAHUM NPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMBIX BEJIMUYUH,
uX OOO3HAYEHMS W EIUHUIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIOUINE MAHHYIO (DU3UYECKYIO
BEJIMYNHY C JPYTMMH BEJIMYMHAM;

ONMCHIBATh M3YUYEHHBIE JJIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporuecchl), UCTIONIb3ysl (U3NYECKUE BEIMYMHBL: MIEKTPUUECKUH 3apsi, 3JIEKTpUUYECKOoe IOoJe,
HaNpsDKEHHOCTh  IOJIs, IOTEHLMAJ, pPa3HOCTb IOTEHLMAIOB; IIPU OINUCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICI MCIIOJIB3YEMbIX BEIMYMH, HUX OOO3HAUYE€HUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTUMHU BEIIMUMHAMU;



aHAIM3UPOBATh (U3NYECKUE TMPOILECCHl U SIBICHUS, UCHONB3YS (U3UUYECKHUE 3aKOHBI U
IPUHIUIBL: 3aKOH BcemMupHoro tarorenus, I, II u III 3axonsl HeloTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHHUs WMITYJIbCA, IPUHIINI CYNEPHO3ULNN CUII, IPUHLUIT
paBHONpPAaBUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHMUS
BEILIECTBA, T'a30BbI€ 3aKOHBI, CBS3b CPEIHEH KHHETHYECKOM SHEPrUU TEIUIOBOI'O JBHUKEHUS
MOJIEKYJl ¢ aOCONIOTHOM TeMIepaTypoi, MepBBIA 3aKOH TEPMOAWHAMHKH, 3aKOH COXPAaHCHHS
ANEKTPUYECKOTO 3apsiia, 3akoH KyrnoHa, mpu 3TOM pas3inuuyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPaKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3nuyaTh ycJIOBUs UX O€30M1aCHOTO MCIIOJIb30BAHMS B TOBCETHEBHOM JKU3HU;

BBITMIOJHATh JKCIEPUMEHTHl IO HUCCIEJOBAHUIO (PU3MYECKUX SBJIECHUI M MPOLIECCOB C
UCTIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TMpu 3TOM  (OpPMYIHPOBATH
npoOjeMy/3ajady W TUIOTE3y y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
NPEeI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISITh TMPSMbIE U KOCBEHHBbIE H3MEpeHMs] (PU3MUECKUX BEIUYUH, MPH STOM
BBIOMpPATh ONTHUMAJIBHBIA CIIOCOO HM3MEPEHHS M MCIONb30BaTh H3BECTHBIE METOJbI OIICHKH
MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBHUCUMOCTH MEXIY (DU3MUECKUMH BEIMYMHAMH C HCIOJIb30BaHHEM
OpSIMBIX  M3MEPEHM, TMPU HSTOM KOHCTPYUPOBATh YCTaHOBKY, (DUKCHUpPOBATH pe3yJabTaThl
MOJYYEHHOUM 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE TAOIHUIl M rpadUKOB, AeTaTh BBHIBOJBI
10 pe3yJbTaTaM HUCCIEAOBAHUS;

coOmoaTh TMpaBuia O€30MacHOro TpyAa NpPU TPOBEIECHHUHM HCCIEAOBAaHUM B paMKax
yu4eOHOro 9JKCIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM UM TMPOEKTHOM  JEATENIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYIOBAHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHOW (U3MYECKOH MOJEbI0, HUCHOJb3Ys
¢u3nUeckre 3aKOHBI U MIPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIIOBUS 33J1a4d BHIOMpATh (PU3NUYECKYIO
MOJieIb, BBIICNATH (U3NYECKUE BEIMUYMHBI M (OpPMYJbl, HEOOXOAUMBIE i1 €€ pEeIlleHus,
POBOJIUTH PacyEThl U OLIEHUBATh PEATbHOCTH MOyYE€HHOTO 3HAaUeHUS (PU3NUECKON BETHYUHBL;

pemaTh KauyeCTBEHHBIC 3a/1aud: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUMBYIO ILEMOUYKY
paccyXJIeHHIi ¢ ONOpOo Ha U3y4YEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

UCIIONIb30BaTh NPU pELIEHMH Y4YeOHbIX 3aJad COBPEMEHHbIE HH(OpPMAIOHHBIE
TEXHOJIOTUHM Ui TIOUCKA, CTPYKTYPHUPOBAHHUS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAyYHO-MIOMYJISIPHOM HH(OpMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHYECKU
aHaAJM3UPOBATh MOJIy4aeMyl0 HH(POPMALIHUIO;

PUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOpPETHUYECKWE 3HAaHMUS 1O (U3UKE B TOBCEIHEBHOW JKU3HU JUIA
oOecrieyeHus: 6€30MaCHOCTH MPH 0OpaIeHUH ¢ MPHUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpaHEHHUS 3/10POBbS U COOIIOACHUS HOPM SKOJIOITMUYECKOTO MOBECHUS B OKPYKaIOILel Cpee;

paboTath B IpyIe ¢ BHITOJHEHUEM PA3IMYHBIX COLMANBHBIX POJICH, IIIaHUPOBATh PadoTy
TpyNONbl, palUOHAIbHO pachpenesisTh OOA3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJAPTHBIX CUTyalMsX, aJ€KBAaTHO OIICHMBATh BKJIAJ Ka)KIOI'O M3 YYAaCTHUKOB IPYIIIBI B
pelIeHre paccMaTpuBaeMoOM MPOOIEeMBI.

K xonmy obydenus B 11 kjacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYHAFOIITUXCS YMECHHM

JIeMOHCTPUPOBATh HA MPUMEpPaxX poJib U MecTo (HU3MKUA B (POPMUPOBAHMU COBPEMEHHON
Hay4YHOM KapTUHBI MHpPA, B PA3BUTHU COBPEMEHHOW TEXHHMKU U TE€XHOJIOTHUM, B MPAKTUYECKOMN
NeSITeIbHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUPA;

YUUTHIBaTh TPAaHUIBl TNPUMEHEHHS M3yYEHHBIX (U3MUYECKUX MOJeNel: TOYEeUHBIH
QIIEKTPUYECKUI 3apsii, Jyd CBETa, TOYEUYHBIM MCTOYHUK CBETA, SJAEpHas MOJAEIb aTOMa,
HYKJIOHHAs! MOJIEJIb @aTOMHOTI0 SIIpa MPH pelieHny GU3NIecKux 3a1ay;



pacrio3HaBaTh (U3MYECKUE SIBICHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOU (DM3HMKH: AJIEKTPUYECKAsi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBHUE MAarHUTOB, 3JEKTPOMAarHUTHAS
WHIYKIUS, JACWCTBME MArHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM M JBWXKYLIMHCS 3apsl,
3JIEKTPOMArHUTHbIE KOJIeOaHHs M BOJIHBI, IPSIMOJIMHEWHOE PAacIIpOCTPAaHEHHUE CBETA, OTpaKEHHeE,
npejaomiieHue, uHTepdepeHius, audpakuus W TOJNApU3alUs CBETa, JHUCIEPCUsl CBETa,
dotoanexkrpuuecknii 3pdext (pororddexr), cBeToBOE NaBiieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAS U UICKYCCTBEHHAS PaJIMOAKTUBHOCTH;

ONMCHIBATh M3y4YEHHbIE CBOWMCTBA BEIIECTBA (PIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUUECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U 3JICKTPOMArHUTHBIC SIBJICHUS (TPOLECCHI),
UCHIONB3YS (U3NYECKHE BEIMYMHBI: DSJICKTPUUECKUM 3apsl, cujla TOKa, JIIEKTPUYECKOe
HaPSDKEHUE, DJIEKTPUYECKOE COMMPOTUBIICHUE, PA3HOCTh TTOTEHITUAIIOB, JIEKTPOIBIIKYIIAS CUJIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moiisd, cuia Amnepa, cuna JlopeHia, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPHUUECKOT0 M MAarHUTHOTO MOJIEH, MepuoJ M YacToTa KojeOaHWi B
KoJie0aTeIbHOM KOHTYpE, 3aps] U CHjla TOKa B MPOLECCe TAPMOHMYECKUX 3JIEKTPOMArHUTHBIX
KoneOaHuii, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, MPH OMHCAHWU TMPABUIHHO
TPaKTOBaTh (PU3NYECKUII CMBICT HCIOIb3YEMbIX BEJIWYMH, MX OOO3HAYeHHs] M €IUHHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTUMHU BEIIMUMHAMU;

ONMCHIBATh M3yYCHHbIE KBAHTOBBIC SIBJICHHS U TPOLECCH, HCIMONB3Yys (U3HUECKUE
BCJIIMYHHBI: CKOPOCTH J3JICKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI W YaCTOTa CBCTA, SHCPrus U
UMIyasCc (OTOHA, TMEPUOJ TOJypacmaaa, SHEpPrus CBSI3M ATOMHBIX SJE€p, HPU OMHCAHUU
NPaBWIbHO TPAKTOBaTh (PUIUUYECKUN CMBICT HCIONB3YEMBIX BEJIWYHMH, UX OOO3HAYCHHS H
€MHUILIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE NAaHHYIO (PU3UYECKYI0 BEIUYMHY C APYTUMU
BCIMYHUHAMMH, BBIYUCIATH 3HAYCHUC (1)I/I3I/I‘-IGCKOI\/'I BCJINYHHBI,

aHAIM3UPOBATh (U3NYECKUE TMPOILECCHl U SIBICHUS, UCHONB3YS (U3UUYECKHUE 3aKOHBI U
IMPpUHOUIIBI: 3aKOH OMa, 3aKOHBI IMOCJIICAOBATCIIBHOTO W  MapaJluICJIbHOTIO COCAWHCHUA
MPOBOAHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH DSJIEKTPOMAarHUTHOW  HWHIYKIMH, 3aKOH
OPSIMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI IMPEIIOMIICHUS
CBeTa, ypaBHEHHME OWHITEHHa s Qorodddexrra, 3aKOH COXpPAHEHHS DHEPTUH, 3aKOH
COXpaHECHHS HMITYJIbCA, 3aKOH COXpPAHEHHs DJJEKTPUYECKOro 3apsaa, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHciia, MOCTyJaaThl bopa, 3aKOH pajnOaKkTUBHOTO pacrnaja, MpH 3TOM pas3IuydaTth
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MATeMAaTUYECKOE BBIPAKEHUE WU YCIOBHS (TPAHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OMNPCACIIATL HAIIPABJIICHUC BCKTOPA WHAYKIIMU MArHvuTHOI'O IIOJISA MPOBOAHUKA C TOKOM,
cuiibl AMriepa u cuiibl Jlopeniia;

CTPOUTH M OMUCHIBATH U300paKeHHE, CO31aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBIMIOJHATh JKCIEPUMEHTHl IO HUCCIEJOBAHUIO (PU3MYECKUX SBJIECHUII M MPOLIECCOB C
UCTOJNBb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: 1pH 3TOM  (HOpMYIHPOBATH
npoOjeMy/3ajady W TUIOTE3y y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOTO 000PYAOBaHUS, IPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISITh TMPSMbIE U KOCBEHHBbIE H3MEpeHMs] (DU3MUECKHX BEIUYUH, MPH STOM
BBI6I/IpaTB ONTUMAIbLHBIN CHOCO6 U3MCPCHUA U HCHOJb30BATHL H3BCCTHBIC MCTOAbI OLICHKU
MOTPEIIHOCTEN U3MEPEHUM;

HUCCIICO0BAaTh 3aBUCUMOCTHU (1)I/I3I/I‘-IGCKI/IX BCJIMYHH C UCIIOJIb30BAHUCM MPAMBIX H3M€pCHHI>’II
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTHU
¢u3MUecKux BEIMYMH B BHAE TaOMUIl W TpaduKOB, JAeNaTh BBIBOABI 10 pe3yiabTaTaM
UCCJIEIOBAHUS,

coOmoaTh npaBuia O€30MacHOro TpyAa NpU TPOBEIECHHUHM HCCIEAOBAHUI B paMKax
y4eOHOr0 JKCIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM UM TMPOEKTHOM JEATENIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYIOBAHUS;



pemath pacu€THble 3aJayd C SBHO 3aJaHHOW (U3MYECKOH MOJENbI0, HUCHOJb3Ys
¢u3nueckre 3aKOHBI U MIPUHLMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33J1a4d BHIOMpATh (PU3NUYECKYIO
MOJieIb, BBIICNATh (U3NYECKUE BEIMUMHBI M (OpPMYJbl, HEOOXOAMMBIE i €€ pelleHus,
POBOJIUTH PacyEThl U OLIEHUBATh PEATbHOCTH MOyYE€HHOTO 3HAaUeHUS (PU3NUECKON BETHYUHBL;

pelaTh KauyeCTBEHHBIC 3a/1aud: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUMBYIO ILEMOUYKY
paccyXJIeHHii ¢ ONOpOoi Ha U3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCIIONIb30BaTh NPU pELIEHMH Y4YeOHbIX 3aJad COBPEMEHHbIE HMH(OpPMAIOHHBIE
TEXHOJIOTHH ISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIUU W TPEACTABICHHUS Y4eOHOU U
HAyYHO-MOMYJISIPHOM HH(OpMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHaAJM3UPOBAThH MOJIy4aeMyl0 HH(POPMALIHUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MaIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3inydarh
yCIIOBHA UX 0€30MaCHOT0 MCITIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

PUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHUE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKHWE 3HAaHWUS 1O (U3UKE B TOBCEIHEBHOW JKU3HU JUId
oOecrieueHus: 6€30MAaCHOCTH MPH 0OpaIeHUH ¢ MPHUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpaHEHHUS 3/10POBbs U COOIIOACHUS HOPM SKOJIOTMUYECKOTO MOBECHUS B OKPYKaIOILel cpee;

paboTaTh B TPYIINE C BHIMOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, MIIAaHUPOBATH padOTy
TpyNONbl, palUOHAIbHO pachpeneisTh OOA3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTh B
HECTAaHJAPTHBIX CUTYalUsX, aJICKBaTHO OLIEHMBATh BKJIAJ KaXKJOTO U3 YYaCTHUKOB T'PYIIHI B
pelIeHrne paccMaTpuBaeMoOi MPOOIEeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM undpoBbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (upp )
NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
Pa3znen 1. DU3UKA U METOAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®du3uKa U METObl HAYYHOT'O TTO3HAHUS 2 bubmorexa [TOK
’ A i https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 K 5
HHeMatTHia https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Husanuica / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1672
Uroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6muoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 o 10 1
CHOBBI TEPMOIHHAMIIKH https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUSI BELIECTBA. 5 bu6muoreka [IOK

®da3oBbIe EPEXOIbI

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




Hroro no pazneny 24
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [{OK

4.1 JIeKTpOCTATHIE 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN 3JIEKTpUYECKUi TOK. TOKH B 12 bubmuorexa [{OK

) PasIUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE BpeMms 2

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uu¢ppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (itdpp )
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcebl
Pazngea 1. JIEKTPOJAUHAMUKA
11 MarunuTHOe noje. IJIeKTpOMarHuTHast 1 | 3 bubmmoreka [JOK
' VHIYKLUS https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEKTPOMarHuTHbIE 9 1 bu6muoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHn4yeckne U 3J€KTPOMarHuTHbIE 5 | bubnmoreka [JOK
) BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubnunorexa [IOK
23 O 10 3
frKa https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI crieIIUaTBHOM TEOPUHN 4 | bubnmoreka [JOK
' OTHOCUTEJILHOCTH https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTHI KBAHTOBOU OIITUKH 6 ngﬂ;;fg;grou}ifmcwc
4.2 Crpoenue atoma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41¢c97c¢

4.3

ATOMHOE SApO

bubnunorexa [IOK
https://m.edsoo.ru/7f41¢c97c¢

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 bubmmorexa OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngg;ﬁfg;gﬁ}; 41c97c
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m Tema ypoka Kontposabnbie IlpakTuueckne
Bcero u3ydyeHusi ~ obOpa3oBaTe/IbHbIE
padoTsI padoThI
pecypchl
dusuka — Hayka o IPUPOJIE.
1 Hayunrie MCT(})’;;LI HOZI;)H:.)HI/IH 1 bubmmorexa [OK
Y https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIlero Mupa
Poxw u mecto pusuku B
) (hopMHUPOBaHUH COBPEMEHHOM 1 bu6muoreka [IOK
HAay4YHOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIIOAEH
MexaHuueckoe OBUKEHUE.
3 OTHOCHUTENBHOCTH MEXAHHUYECKOTO 1 bubmuorexa [{OK
nerokeHus. [lepemenienue, CKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMEpHOE NpAMONHMHENHOE 1 bubmuoteka [JOK
JIBIOKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1 bu6nuorexa [IOK
JIBIDKCHUEC https://m.edsoo.ru/ff0c372¢
6 CBoOoaHoe majienre. Y CKopeHue 1 bubmuoTexa [{OK
CBOOOIHOTO ITaCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuzeliHoe 1BUXKEHHE.
7 JBrmxeHue MaTepralIbHOM TOYKH I10 1 bubmorexa LOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpunHiMn oTHOCUTENBHOCTH [ anmumes. 1 bubnmoreka [JOK




NHepruanpHble CUCTEMBI OTCYETA.
[TepssIii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpunnun

9 CyHEPHO3ULIMU cuil. BTopoil 3aKoH Bubnmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa amst MaTepuanbHON TOYKA

10 Tpetnii 3akoH HeroToHa A1t bu6muoreka [IOK
MAaTEpUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEeMHUPHOTo TsAroTeHus. Cumia

11 TsbkecTu. [lepBas kocMudeckas bubmorexa [TOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Kosdhdbunuent tpenus.

13 Cuna CEHpOTI/IBHeI({bI/Iq:I pu I[BI/DII)CCHI/II/I bubmmorera LHOK

https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WJIH ra3e
[ToctynaTenbHoe U BpanaTeabHOE

14 JBIKEHUE a0COJIIOTHO TBEPJIOTO TEa. but6mmoreka [IOK
MowmeHnT cuinsl. [Tnedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOIO Tea
Nmnynbe maTtepuanbHON TOYKH,

15 CUCTEMBI MAaTEPHUAIIbHBIX TOYEK. bubnmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbsca. PeakTuBHOE IBHXKEHHE
PaboTa 1 MOIIHOCTH CHJIBL.

16 Kunernueckast sHEeprus MarepuaabHON bubnmoreka [JOK
Touku. Teopema 06 U3MEeHEHNUHN https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPrUuun

17 [TorenumansHas 3HEPTHS. bubnmoreka [JOK




[ToreHimanpHast 3HEPTUs YIIpyro
ne(OpMUPOBAHHOI MPY>KUHBI.
[ToTenuuanpHas sHeprus Tena BOIU3U
MOBEPXHOCTH 3E€MJIH

https://m.edsoo.ru/ff0c461a

[ToreHnuansHble 1 HEMOTEHIIUATIbHbIC
cuiibl. CBsA3b paboThI
HETIOTEHIAIBHBIX CHUJI C N3MEHEHUEM

bubnunorexa [IOK

18 .
MEXAHUYECKOU SHEPTUH CUCTEMBI TET. https://m.edsoo.ru/ff0c478¢c
3aKOH COXpPaHECHHSI MEXaHUYECKOM
SHEPIUu
Jlaboparopnas padota «/ccrnenoBanue
CBSI3U pabOThI CUIIBI C U3MEHEHUEM
. bubmuorexa [{OK
19 MEXaHUYECKOW SHEPTUU TeJla Ha
https://m.edsoo.ru/ff0c600a
IIPUMEpPE PaCTIKEHUS PE3UHOBOTO
KIyTa»
KonrponsHast pabora o Teme
20 «Kunematuka. JlnHamMuka. 3aKOHBI bubmorera LOK
’ ’ https://m.edsoo.ru/ff0c4b74
COXpAHEHUsI B MEXAHUKE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
21 KUHETHUYECKON Teopuu. bpoyHOBCKOE bubmorexa [TOK
PHH. POy https://m.edsoo.ru/ff0c4dc2
nswkenue. Auddysus
XapaxkTep JBUKEHUS U bubmuoteka [JOK
2 B3aMMOJCUCTBHUS YAaCTHI] BEIICCTBA. https://m.edsoo.ru/ff0c600a
Mogenu cTpoeHus ra3os, KUIKOCTEN
Y TBEPIBIX TN
3 Macca monexyn. Konnuectso bubnmorexa LIOK
BemmecTBa. [TocTOAHHAs ABOTa/PO https://m.edsoo.ru/ff0c600a
24 TermnoBoe paBHOBecue. TemnepaTypa bubnuoTexa [{OK




u e€ usMmepenue. Illkana remneparyp
Henscns

https://m.edsoo.ru/ff0c600a

WUneansusriii raz 8 MKT. OcHoBHOE

but6moreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AGcomtoTHas TemnepaTypa Kak Mepa
26 CpeaHel KHHETHYECKON SHEPrUuun bubnuorexa [{OK
JBH>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
but6mmoreka [IOK
27 3akoH [lanbToHa. ['a30BbIE 3aKOHBI https://m.edsoo.ru/f0c600a
Jlaboparopnas padota «/ccienoBanue bubnmoreka [JOK
28 3aBUCUMOCTH MEXK]ly TapaMeTpaMmu https://m.edsoo.ru/ff0c600a
COCTOSIHUSI pa3peKEHHOT0 Ta3a
29 N3omnponeccel B UACAITBHOM ra3e U ux bu6nuorexa [IOK
rpaduueckoe MpeacTaBIcHUE https://m.edsoo.ru/ff0c570e
Buytpennsis sneprust
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3meHenus. KomnuecTBo bubnuorexa [{OK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHsl OJHOATOMHOIO UJI€aTbHOTO
rasa
31 Bunel reruionepenaun bubnnorexa LHOK
https://m.edsoo.ru/ff0c5¢36
VY enbHas TEMIIOEMKOCTh BEILIECTBA.
32 KonuuecTBo TemioTel npu bubnmorera LHOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AnuabaTHbIi npoiece
1 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bu6muoreka [JOK

MNPUMCHCHUC K U30IIponcccamMm

https://m.edsoo.ru/ff0c5efc




Heo6patumocTs nporieccoB B

34 npupoze. Bropoii 3akoH bubmorexa [TOK
pHpOse. p https://m.edsoo.ru/ff0c6230
TEPMOANHAMUKH
35 [punnun nevictus u KI1J{ TermoBoit bubnuorexa [{OK
MaIlIMHbI https://m.edsoo.ru/ff0c600a
but6mmoreka [IOK
36 [nka Kapro u ero KI1/1 https://m.edsoo.ru/ff0c600a
17 DKOJIOTHYECKUE TIPOOTEMBI bubmorexa LIOK
TeIIOPHEPreTHKH https://m.edsoo.ru/ff0c600a
18 O6o06matomuii ypok «MomnekymsipHas bubnmoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonrponsHast pabora o Teme
39 «MonexkynsipHas ¢puznuka. OCHOBBI bubnmorera LHOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpa3zoBaHue U KOHICHCAIIHS. bu6muoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHASI U OTHOCHUTEITbHAS
41 BJIAKHOCTh BO3/1yxa. HachlleHHbIH bubmorexa [TOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue u
4 amopdHbIe Tena. AHU30TPOIHS bubnmoreka [JOK
CBOMCTB KpUCTaIOB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. COBpeMEHHBIC MaTEPHAITBI
[TnaBrieHre U KpUCTATUTH3AIIHS.
43 VY nenpHas TenaoTa MaBISHUS bubmorexa LOK
s ' https://m.edsoo.ru/ff0c6708
Cybnumarust
44 YpaBHEHHE TEIIOBOTO OamaHca bubmuoreka [{OK




https://m.edsoo.ru/ff0c6820

OnexTpuzanus Tel. JNEKTPUIECKU

bubnunorexa [IOK

45 3aps. JIBa BUIa DIIEKTPUUECKUX
pan. Ji A p https://m.edsoo.ru/ff0c6bce
3apsa0B
IIpoBOAHUKH, TUAIECKTPUKU U
46 H(l:n OBOJHUKH 3aKIO)H COXpaHCHUS bubnnorexa LHOK
YHpOBOA ' p https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsiaa
B3aumopeiicTBue 3apsa10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUIECKUI bubmmorexa [OK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsik€HHOCTD 3JIEKTPUYECKOTO
43 nosst. [IpuHomn cynepno3umnuu bu6muoreka [IOK
AJIEKTPUYECKUX MoJen. JInnnn https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
PaboTa cwit aiekTpocTaTHIecKoro
49 nois. Ilorennman. PasHocth bubnnorexa LHOK
' ’ https://m.edsoo.ru/ff0c6f00
HOTEHIINAIOB
IIpoBOOHUKY U AUDIEKTPUKU B
50 3J'IpeKT OCTaTHYECKOM HOIJ)'IG bubmmorexa LOK
p ) https://m.edsoo.ru/ff0c7018
JusnexkTprudeckasi IpOHUIIAEMOCTb
bubnunorexa [IOK
51 OnexTpoéMKocTh. KoHIeHcaTo
P . p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH IJIOCKOTO
52 KOHJeHCcaTOpa. DHEPIUA 3apSKEHHOTO bubnnorexa LIOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 Jla6opaTopHas pabota "H3mepenue Bubmmorexa LIOK
IEKTPOSMKOCTH KOHIeHCaTopa" https://m.edsoo.ru/ff0c600a
54 [IpuHIIMTT NEWCTBUS U IPUMEHEHUE but6mmoreka [IOK




KOH/JIEHCATOPOB, KOIMMMPOBAJIHLHOTO
ammaparta, CTpyWHOTO MPUHTEpa.
DJIEKTpOCTaTUYECKAs 3alIUTa.
3a3zemJieHre IEKTPOIPUOOPOB

https://m.edsoo.ru/ff0c600a

DNEKTPUUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a

55 Cuna toka. Hanpsbxenue.
Conportusnenue. 3akon Oma aist
y4acTKa Lenu
[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COSTMHCHUE
56 IPOBOIHUKOB. JlabopaTopHas pabora bubnnorexa LHOK
P ’ patopHai p https://m.edsoo.ru/ff0c74£0
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY
57 PaboTta 1 MOITHOCTH ANEKTPUIECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa J1sl IOJTHOM (3aMKHYTOM )
anekTpuyeckoi nenu. Koporkoe
but6mmoreka [IOK
58 3ambikaHue. JlaboparopHas padora
https://m.edsoo.ru/ff0c7ae0
«13mepenue DJ1C ucToyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUS
DneKTpOHHAs IPOBOAUMOCTb TBEPABIX bubmuoteka [JOK
59 METaJuI0B. 3aBUCUMOCTD https://m.edsoo.ru/ff0c600a
COTPOTUBIICHUS] METAIIJIOB OT
temmeparypbl. CBEpXIIPOBOIUMOCTh
60 DIeKTpHUYECKUii TOK B BAKyyMe. bubnmorexa LIOK
CBOFCTBA MEKTPOHHBIX TyIKOB https://m.edsoo.ru/ff0c600a
61 [TonynpoBOIHUKH, X COOCTBEHHAS U bubmuoTexa [{OK




IIpUMecHas MpoBoAuMocTh. CBOMCTBA https://m.edsoo.ru/ff0c84ae
p—n-niepexoaa. [TomynpoBoiHUKOBBIE
puOOpbI
DNEeKTpUUYECKU TOK B pacTBOpPax U

6 pacmiaBax 3J€KTPOJIUTOB. | bubmuoteka [JOK
DNEKTPONUTHYECKAs! JUCCOLIMAITHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPUUECKUN TOK B ra3ax.

63 CamocTosITeIbHBIN U | bubnuorexa [{OK
HECaMOCTOSTENbHBIN pa3psan. MoiHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKTpuyecKue mMpuodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bu6nuorexa [IOK
npumMmeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0maromuii ypok 1 bubnuorexa [{OK
«INEKTPOINHAMUKA)» https://m.edsoo.ru/ff0c88be
KontponbHas padoTa mo teme

66 «Qnekrpocraruka. [locTosHHbBIN 1 bubnmoreka [JOK
3JIEKTpUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cperax»

67 PesepBHbliil ypok. KoHTponbHast | bu6muoteka [JOK
pabora o Teme "DeKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O600a0muil ypok 1 bu6muoreka [IOK
o remam 10 kacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Koutpoapipie  Mpaxruueckue fd[:;:eﬂﬂﬂ :gl?azzzzfenbnme
padoThI padoTsI pecypen
IlocTostHHBIC MAarHUTHI U UX

| B3auMoOciicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bextop MarHuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIHHU
MarautHo€ 1oJie MPOBOHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnnorexka HOK
B3aumopeiicTBre mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «/3yuenue 1 | bubnmoreka [JOK
MardUTHOTO MOJISI KATYIIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO MOJISI Ha
IIPOBOAHMK C TokoM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubmmoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHMWTa Ha paMKy C
TOKOM)

JleicTBEe MarHUTHOTO MOJISI Ha
5 JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 bubmorexa HOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6ota cuibr Jlopeniia
DOnekTpomMaruuTHas HHAYKIUs. [loTok

6 BEKTOpa MarHuTHOU nuHaykuuu. J/1C | bubmmoreka [JOK
WHIYKIWU. 3aKOH AJIEKTPOMAarHUTHOM https://m.edsoo.ru/ff0c600a
unnykiuu dapanes




Jlaboparopnas pabota

7 «Hccnenosanue BiIeHUA buGnnorexa LIOK
. https://m.edsoo.ru/ff0cal 50
AJIEKTPOMArHUTHON WHIYKITAW
NunykTuBHOCTS. SBIEHUE
2 camouHAyKiuu. 3J1C caMOMHIyKIUU. bubnmoreka [JOK
DHeprusi MarHuTHOTO MOJIsl KATYLIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE T0JIe
TexHuyeckue ycTpoucTBa U UX
MIPUMEHEHHE: TTIOCTOSTHHBIC MArHUTEI,
9 3JIEKTPOMArHUThI, JIEKTPOABUTATEIb bubmorexa [TOK
P ’ P ’ https://m.edsoo.ru/ff0c600a
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS T1eYb
10 O6o06maromuii ypok «MarauTHoe bubnnoreka HOK
noJie. DIEKTPOMArHUTHAS UHTYKLIHSI https://m.edsoo.ru/ff0cab82
KontponbHas padoTa mo teme
bu6mmoreka [IOK
11 «MarsuTHoe MnoJe.
https://m.edsoo.ru/ff0cad58
DneKTpoMarHuTHasT MHIYKITHS
CB0OOIHBIE MEXAHUYECKUE
KoJjeOanus. ['apMoHnveckue
12 KoJieOaHus. YpaBHEHUE bubmorexa [TOK
7P . https://m.edsoo.ru/ff0caf06
TapMOHUYECKHX KOJIeOaHUH.
IIpeBpaiienue 3aepruu
JlaboparopHnast pabota
13 «MccnenoBanne 3aBUCUMOCTH bubmuorexa [JOK
Mepro/1a MaJibIX KoJieOaHui Tpy3a Ha https://m.edsoo.ru/ff0c600a
HUTHU OT JUTUHBI HUTH M MacChl TPy3a»
Koneb6arenbublit kouTyp. CBOOOAHBIE
Bbubmunoreka [IOK
14 3JICKTPOMAarHUTHHIE KOieOaHus B

uealbHOM KoJieOaTeTbHOM KOHTYpE.

https://m.edsoo.ru/ff0cb820




Amnanorus MCKAY MCXaHUYCCKUMU U
SJICKTPOMAarHuTHbIMHA KoJICOaHHSAMU

®opmyna Tomcona. 3akon

15 COXpAaHEHUS SHEPTUHU B UACAUTHHOM bubmorexa HOK
P P https://m.edsoo.ru/ff0cb9c4
Kose0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxarnmx
KoJieOaHusX. BeIHYKIeHHBIE
bu6mmoreka [IOK
16 MeXaHW4YecKHue Kojiebanus. Pe3oHaHc.
https://m.edsoo.ru/ff0cbb86
BoiHyX/1€HHBIE AIEKTPOMArHUTHbBIE
KoJIeOaHus
[Tepemennsbiii Tok. CUHYCOUIATBHBIN
MepeMEeHHbIN TOK. MOIIHOCTh
17 MEPEMEHHOI0 TOKA. AMIUIUTYIHOE U bubmmorexa IOK
13 ' Y https://m.edsoo.ru/ff0cbd34
JEHCTBYIOLIEE 3HAUEHUE CUJTBI TOKA U
HATPSDKEHUS
Tpancdopmarop. [IponsBoacTo
18 nepenaada U morpedieHme , bubmorexa LOK
P va https://m.edsoo.ru/ff0c600a
AIEKTPUUECKON IHEPTUr
YCTpolCTBO M MPaKTUUECKOE
19 MPUMEHEHHUE JIEKTPUIECKOTO 3BOHKA, bubnnorexka HOK
reHeparopa NepeMeHHOTO TOKA, JTUHUI https://m.edsoo.ru/ff0cc324
aJeKTponepenady
DKOJIOTUYECKUE PUCKU TIPU
MIPOM3BOJICTBE AJICKTPOIHEPTHH.
20 Kp JIbTYypa I/Icnonb:«;o;)aHmp bubmorexa [IOK
YARTYP . https://m.edsoo.ru/ff0c600a
AJIEKTPOIHEPTUH B TIOBCEAHEBHOM
JKU3HU
)1 MexaHn4ecKkre BOJIHBI, YCIOBHS bubnmoreka [JOK

pacnpoctpanenus. [lepuoa. Ckopocth

https://m.edsoo.ru/ff0ccas54




pacrpoCTpaHEHHUs U JIJIMHA BOJIHBI.
[Tonepeunsle U IPOJOJIBHBIE BOJIHBI

3Byk. CKOpocCTb 3ByKa. [ poMKOCTh

bu6mmoreka [IOK

22
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbHIE BOJHBI, UX
23 CBOMCTBa U ckopocTh. [Ikana bubmmorexa [OK
p ' https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIIMTIBI paANOCBA3U U
24 TeIJ)'IeBE eHI/Iz Jll’a3BHTI/Ie CpEICTB buommorexa LOK
A ’ pelt https://m.edsoo.ru/ff0c600a
cBs3u. Pagnosokamus
25 Konrponsnas padora «Konebanus u bubmmoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsimonHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOAHOM cpejie. ToueuHblit bubmmorexa [OK
AHOPOA pene. https://m.edsoo.ru/ff0cd350
HWCTOYHUK cBeTa. JIyd cBera
OTtpaxxeHne cBeTa. 3aKOHbI OTPAKECHUS
27 cgeta. [loctpoenue nzo0pakeHuit B bubmmorexa [OK
’ P p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
)3 BHYTpeHHee oTpaxeHue. IIpenenpHblit bubnmoreka [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUS
29 JlaGopatopnas pabora «M3mepenue bubmmoreka [JOK
MOKAa3aTels MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
Jlunssl. [TocTpoenue n3odpaxeHuii B
30 nuH3e. Popmysia TOHKOM JIMH3BI bubmorexa HOK
- POPMY, ) https://m.edsoo.ru/ff0cddle
YBenuueHue JINH3bI
31 JlabopartopHnas pabota bubmuotexa [JOK




«HccnenoBanmne cBOMCTB
M300pakKeHUH B JTMH3AX)

https://m.edsoo.ru/ff0c600a

Hucnepcus cBera. Cll0KHBIN COCTaB
6enoro csera. Ler. JlaboparopHas

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c600a

32
pabota «HabmoneHue aucnepcuu
CBETa»
1 HNutepdepentus cpera. udpakmus bubnnorexka HOK
cBeta. [ludpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
14 [TonepedHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpuOOPHI M YCTPOMCTBA U bubnmoreka [JOK
YCIIOBUS UX 0€30MacHOT0 MPUMEHEHUS https://m.edsoo.ru/ff0c600a
['pann1Bl MPUMEHUMOCTH
36 KJIACCUYECKOU MexaHUKu. [locTynaTsl bubnnorexka HOK
CIIELIMAIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIbHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3amMmenieHre BpeEMEHU U COKpallleHUE bubmorexa LOK
P P https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
. bubmuorexa [JOK
38 yacTullbl. CBSI3b MacChl C SHEPTUEHN U
https://m.edsoo.ru/ff0cfc68
HMMITYJIbCOM. DHEPrus MOKOs
KonrponbHast padora «OnTHka.
39 OCHOBBI crielIMaNbHON TEOPUH buommorexa OK
t p https://m.edsoo.ru/ff0cf6{0
OTHOCHUTEIIEHOCTH
40 ®otounsl. opmyna [Tnanka. DHeprus bubnnoreka HOK
U UMITYJIEC OTOHA https://m.edsoo.ru/ff0cfel6
41 OTKpBITHE U UCCIIEAOBAHUE bu6mmoreka [IOK




dororddexra. OnbiTer A. T
CroneroBa

https://m.edsoo.ru/ff0cffc4

3akonbl portorddekra. YpaBHEeHUE

bu6mmoreka [IOK

42 OuamTerHa 15 orosrddexra.
A b https://m.edsoo.ru/ff0d015¢
«Kpachnas rpanuna» hotorddexra
HaBnenne cBera. Onwitel I1. H.
43 JleGenera. Xumudeckoe AeiicTBrE bubmorexa HOK
sieBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiicTBa u
44 MIPAKTUYECKOE TPUMEHEHHUE: bubnmoreka [JOK
¢boTosrneMeHT, GOTOAATUHK, https://m.edsoo.ru/ff0c600a
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agau no reme «J1€MEHTBI bubmuorexa [JOK
KBaHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma ToMcoHa. OnBITHI
46 Pesepdopna o paccessHuo o-9actu bubmmorexa [OK
pOPA p H https://m.edsoo.ru/ff0d091a
IInanerapHas mozenb aroma
bu6mmoreka [IOK
47 IToctynater bopa
Y p https://m.edsoo.ru/ff0dOafa
Nznyyenue u noriomieHue PoToHOB
48 I I/I};Iq€ €X0JIe aToMa C O H(()b;o OBHS bubmorexa HOK
p pexol . A P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Ipyroi. Buasl ciekTpoB
BonHoBEIE cBOiicTBa yacTull. BoIHEI
49 ne bpoiinga. KopnyckynsipHo- bubnnorexka HOK
BOJIHOBOM yanu3M. CrlOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3Ty4YCHHE
50 OTKpBITHE pATMOAKTUBHOCTH. OTBITHI bubnnorexka HOK

Pesepdopna mo onpeneneHno cocTaBa

https://m.edsoo.ru/ff0d0fd2




PaAOAKTUBHOI'O U3JTYYCHUA

CaoiicTBa anbda-, 6era-, raMma-
n3iydeHus. BiausHue

bu6mmoreka [IOK

31 panIvOaKTUBHOCTHU Ha )KUBBIE https://m.edsoo.ru/ff0c600a
OpraHU3MBbI
OTKpBITHE TPOTOHA U HEUTPOHA.

5 N3otombl. Anbda-pacma. bubnnorexka HOK
DNEKTPOHHBIA U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-usiydenue
DHeprus CBA3U HYKJIOHOB B sIJIpe.

SInmepHBIe peakuu. I OIepHBIA PEAKTOP.
53 Hpo%neM}i, nepcneKTHBI:,I, ’ ’ bubmorexa HOK
. https://m.edsoo.ru/ff0d1356
AKOJIOTUYECKUE ACTIEKTHI SIEPHOM
SHEPIreTUKHU
DJyieMeHTapHbIe YacTUlbl. OTKPBITHE
o3uTpoHa. MeTtobl HAOMIOACHUS U

54 pErucTpaly 3JIEMEHTAPHBIX YaCTHIL. bubnnoreka HOK
Kpyraslit cton «®@yHaaMeHTalIbHbIE https://m.edsoo.ru/ff0d0e38
B3auMoeucTBUs. EAMHCTBO
(bu3MYECKOI KapTUHBI MUPAY
Bun 38é3nH0r0 HeOa. Co3Besnus, bu6mmoreka [IOK

55 SIPKUE 3BE3/bl, INIAHETHL, X BUAUMOE https://m.edsoo.ru/ff0c600a
nBrokenne. ConHeyHas CUCTEMA

56 Comnrie. ConHeuHast aKTHBHOCTb. BH6J'IH0TeKa HOK
Vcrounuk sueprun CONHIA 1 3BE3 T https://m.edsoo.ru/ff0c600a
3BE3/1bI, UX OCHOBHBIE bubnmoreka [JOK

57 XapaKTEPUCTHKH. 3BE3/IBI TIIaBHOM https://m.edsoo.ru/ff0c600a

nociezoBaTeabHOCTU. BHyTpeHHee




cTpoeHue 3B€311. COBpEMEHHBIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sporronny CoJtHIa U 3BE3

Muneunsiii [Iyte — Hama I'anakTuka.
ITonoxxenne u nBuxenne CosHLa B

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c600a

58 lNanaktuke. ['anaktuku. YEpHbIE IBIPHI
B JIpax TaJaKTUK
Bcenennas. PazOeranue rajnakTuk. Bbu6nmuoreka [IOK
Teopust bosbioro B3psiBa. https://m.edsoo.ru/ff0c600a
> PennkroBoe uznyuenue.
Meraranaktuka
bu6mmoreka [IOK
60 HepemieHHbIe IPoOIeMbl aCTPOHOMHHU https://m.edsoo.ru/ff0c600a
61 KonTponpsHast paboTta «JIeMeHThI BH6J'IH0TeKa LHOK
ACTPOHOMMUH U ACTPODHIUKIN https://m.edsoo.ru/ff0c600a
O6o06maromuii ypok. Poss dusuku u bu6mmoreka [IOK
ACTPOHOMHUHU B HIKOHOMUYECKOM, https://m.edsoo.ru/ff0c600a
62 TEXHOJIOTHYSCKOM, COIMAILHON B
ATHUYECKOH cdepax AesaTeTbHOCTH
YyeJoBeKa
O6o0maromuii ypok. Poibs u mecto bu6mmoreka [IOK
63 (hY3UKH U aCTPOHOMHH B https://m.edsoo.ru/ff0c600a
COBPEMEHHOM HAy4YHOU KapTUHE MUpa
O6o6maromuit ypok. Ponb bubnmoreka [JOK
64 (buzudecKoit Teopuu B HOPMUPOBAHUHT https://m.edsoo.ru/ff0c600a

MpeACTaBICHUH 0 pu3nyecKon
KapTHHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UYECKOI KapTUHBI MUPa B 00IIIEM

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c600a

65 1
PSAy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEJICTaBICHUN O IPUPOJE

66 PesepBHBII ypoK. MarHUTHOE TIOJE. . Brbmorexa [IOK
DNeKTPOMATHUTHAS MHIYKIIHS https://m.edsoo.ru/ff0c600a
PesepBubiit ypok. Ontuka. OCHOBBI bubnmoreka [JOK

67 CIELUAJILHON TEOpUU 1 https://m.edsoo.ru/ff0c600a
OTHOCUTEIbHOCTH
Pesepnniii ypok. KBanToBas ¢usuka.

68 DneMEeHTbI aCTPOHOMUH U 1 bubmmorexa [OK

P https://m.edsoo.ru/ff0d 1784
acTpo(hU3HUKH
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. mon
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61miecTBo «M3marenbeTBo
«ITpocBenienue»

» ®usuka, 11 knacc/ Maxumes I'.J1., byxosues b.b., Hapyrua B.M. oz
penaxiueii [TapdenteeBoit H.A., AkunonepHoe o6mecTBo «3marenscTBo

«IIpocsemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

resh.edu.ru

but6mmoreka LIOK https://m.edsoo.ru/ff0c600a

edsoo.ru/metodicheskie-posobiya-i-rekomendaczii

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

resh.edu.ru

but6mmoreka LIOK https://m.edsoo.ru/ff0c600a

uchi.ru






