


MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeaHEero oomiero odpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K pe3yibTaTaM OCBOSHUS OCHOBHOM
obOpasoBarenbHON Tporpammbl, TmpeacTtaBieHHBIXx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil MporpaMMbl BOCHHUTAHHS W KOHICMIWU MPENOJaBaHUs Yy4eOHOTO
npeamera «®dusuka» B oOpa3zoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  Deneparum,
pean3yIoNuX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copepxanue mporpaMMbl Mo (hU3MKE HampaBlIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTuHbI MHpa oOyvaromuxcs 10-11 kmaccoB npu o0yyeHun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Noaxoaa. [IporpamMma o ¢usnke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k TUTaHUPYyEMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METaIllpeaMETHBIM
pe3ynbTataM OOy4eHHMs, a TakKK€ YUHUTHIBAET HEOOXOAMMOCTh pPEaTu3allii MEXIPEIMETHBIX
cBsizell (M3MKM C €CTECTBEHHO-HAYYHBIMH Y4e€OHBIMH IpenMeTamMu. B Hell ompenemnsroTcs
OCHOBHBIC LIEJIM M3y4YeHHUs (U3UKU HAa YPOBHE CpeaHEero oOIiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKH: JIMYHOCTHBIE, MeETamnpeAMETHbIE, MpeIMeTHble (Ha
06a30BOM ypOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

e [UIAHUPYEMBIC PE3yJIbTAaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YPOBHE, B TOM UHUCIIE

IPeIMETHBIE PE3yJIbTAThI M0 TO/1aM O0YUYCHHUS;

e coaepxaHue yueOHoro nmpeamera « Pu3ukay mo rogam o0yueHHUs.

du3mKa Kak HayKa 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BEICTYIAasi B KAUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKpPY)KaIOLEM MHpeE.
[konpHBIA Kypc (U3MKH — CHCTEMOOOpa3yIOIUi /il €CTEeCTBEHHO-HAYYHBIX Y4YeOHBIX
MPEIMETOB, MOCKOJIBbKY (PU3NYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOILIECCOB U SIBICHUMN, U3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Vcrnonp3oBaHHEe U aKTUBHOE
npUMeHeHHe (U3MUYECKUX 3HAHMU OmpeAessieT XapakTep M pPa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYYEHHUS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U JIpyrux. M3yuenue Gu3mMKu BHOCUT OCHOBHOM BKJIaJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0y4aromuxcs, B GopMupoBaHre yMeHUN
NPUMEHATHh HAYYHBIH METOJ IO3HAHUS MPH BBHITIOJHEHUH MU YUEOHBIX HCCIIEOBAHUH.

B ocHOBYy kypca (hu3uku AJis ypOBHS CpEeIHETo 001Iero o0pa3oBaHMs MOJIO0XKEH P HIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIHUIIBI €0 TOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH Kypc SBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK BOINPOCH KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoes cenepanusayuu. B cOOTBETCTBUM ¢ HEll MaTepuan Kypca QU3UKU 00beTUHEH BOKPYT
¢usunueckux Teopwil. Bemymmm B Kypce sBisiercs (OpPMHpPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. EE€ peanuzanus mpeanosiaraeT HCIOiIb30BaHUE TYMaHUTapHOTO
noTeHuuan€a (U3n4ecKoil HayKu, OCMBICIICHHE CBSA3H Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBa,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoes npuxnaonoii nanpasiennocmu. Kypce Gu3uku npeamnongaraeT 3HaKOMCTBO € IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNN U3YUYEHHBIX TEOPUIl U 3aKOHOB.

Hoesn sxonocuzayuu peannsyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEp)KaHUS,
NOCBALIEHHBIX 3KOJIOIMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM



TEXHHUKH U TEXHOJIOTHH, a TaKKe 00CyKIeHHs Ppo0IeM panroHaIbHOTO IPHPOJOTIOIb30BAHHS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3UKH Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABJISIIOTCS  pu3udeckue Teopu ((HOpMUPOBAHHE TPEACTABICHHH O CTPYKTYpe MOCTPOCHHS
¢usmueckoil Teopuu, poiaM (YHAAMEHTAIBHBIX 3aKOHOB M TIPHHIMUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, I'PAaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONHCAHHs €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MIPOIIECCOB).

CucteMHO-IeSITeNbHOCTHBIN NOAX0/ B Kypce (pHU3MKn peannusyercs Mpexkae BCero 3a CHET
OpraHM3alUH SKCICPUMEHTAIBHON NesATeNbHOCTH oOydatomuxcs. [[ns 6a3oBoro ypoBHS Kypca
(¢U3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo ¢(usuke OoObEIWHEHBI B OOLIMI CIUCOK
YUCHUYECKUX MPAKTHYECKUX paboT. Brlaenenue B yka3aHHOM IepedHe JabopaToOpHBIX pador,
HPOBOANMBIX JUII KOHTPOJII W OLIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH OOpa3oBaTEIHHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHMS U OcHameHus kabuHera gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCIICIOBAaHHUS 3aBHCHUMOCTEH (M3NYECKHX BEIWYMH M IIOCTAHOBKY OIBITOB IO HPOBEPKE
HpEeITI0KEHHBIX THIIOTES.

Bonbioe BHUMaHKE yIENseTCsl pEIICHUIO pacuETHBIX M KayecTBEHHBIX 3a1ad. [Ipu sTom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIbIO,
MO3BOJIAIOIINE TIPUMEHSTh W3YyYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena
Kypca, TaK U MHTETPUPYs 3HAHUS M3 Pa3HBIX pa3aesnoB. s KaueCTBEHHBIX 3aad IPUOPUTETOM
SBIIIOTCS 3aJaHusi Ha OOBSCHEHHWE TMPOTEKaHUs (U3NYECKHX SIBICHHUM U IPOIECCOB B
OKpY’Kalollel JKWU3HHU, TpeOylolme BBHIOOpAa (U3MUECKOM MOJENu Uil CUTYallud HpPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpebdoBanusmu DPI'OC COO Kk MarepuasIbHO-TEXHUYECKOMY
oOecrieyeHnI0 y4eOHOro mporecca 0a30BbI YpOBEHb Kypca (M3MKM Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJHKEH M3ydaThCsl B YCIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCIOBHUSX MHTETPUPOBAHHOTO KaOWHETa NMPEeJMETOB eCTECTBEHHO-HAYYHOTO KA. B xabnuHere
(bU3UKH TOJDKHO OBITH HE0OX0aMMOe JabopaTopHOE 000PYIOBAHUE JJISI BHITOTHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHUYECKHX NPAKTUYECKUX pPadOT M JIEMOHCTPALMOHHOE
o0opyaoBaHue.

JleMoHCTpannoHHOE 000pyIOBaHHE (OPMUPYETCS B COOTBETCTBHH C MPUHIMIIOM
MHHUMAJIBHOM JI0CTaTOYHOCTH M 00ECIEeYMBAET MOCTAHOBKY MEPEUUCICHHBIX B MPOTpaMMe IO
¢u3uKe KIIOYEBBIX JEMOHCTPALUN JAJs MCCIEJOBAHUS HW3y4YaeMbIX SIBICHUHW U IIPOLIECCOB,
HMIIUPHYUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPHUMEHEHHH.

JlaGopaTopHoe o0opyaoBaHHE ISl YUYCHHYECKHUX MPAKTUUECKUX paboT (opmupyercs B
BU/IC TEMAaTHYECKHX KOMILJIEKTOB M OOECIIeYMBAETCS B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI JIabOpaTOpHOrOo 00OpyNOBaHMUS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX H3MEPHUTEIFHBIX CHCTEM B BHJIE IN(POBBIX JTa00paTOPHIA.

OCHOBHBIMU TIEISIMU U3yUYeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBJISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYAIOUIMXCS K HAYYHOMY H3YUYCHHUIO

HPUPOJIBI, Pa3BUTHE UX HHTEUICKTYAJIBHBIX M TBOPUECKHUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEJICTABICHUI O HAayyHOM MeETOJe TIO3HaHUS U (HOpMHUpPOBaHHE
MCCIIEIOBATEIbCKOTO OTHOIICHNUS K OKPY’KAIOIINM SBJICHUSM;



(dbopMHpOBaHNE HAYYHOTO MUPOBO33PCHUS KaK pe3ysbTaTa W3y4YeHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMUpOBaHHE YMEHHI OOBSCHATD SBICHUS C UCIIOIH30BaHUEM (PU3NIESCKUX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

¢dbopMHpOBaHUE TPEACTABICHUN O POIHM (PU3MKH IS Pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHH.

JlocTrxkenne 3TUX Teleld 00ecreunBaeTCsl pelieHueM CIEAYIOIMUX 3a1ad B IpoIecce
U3y4eHHs Kypca (pU3UKU HA YPOBHE CpPEIHEro o0IIero o0pa3oBaHuUs:

MpuoOpeTEeHNnEe CUCTEMBbl 3HAHUK 00 00mMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(DU3UKH;

dbopMuUpOBaHHE YMEHUW TPUMEHSATh TEOPETUYECKUE 3HAHHUS [UIsl OOBSICHEHUS
busznyeckux SBICHUA B TpUPOJE U JUIA TNPUHATHS NPAKTHUECKUX pEIICHU B
MMOBCEAHEBHOM XU3HU;

OCBOGHHE CIIOCOOOB pEIICHHs] PAa3IMYHBIX 3a7ad C SBHO 3aJaHHON (PU3NYECKOM
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3JaHue (u3nyeckon
MOJIeJIY, aJIeKBaTHOW YCJIOBHSIM 3a]1a4H;

NOHMMaHUE (PU3NYECKUX OCHOB U MPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

OBJIaJICHUE METOJIaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS M MPOBEICHUS (PU3NUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpOpeTauud  MHPOpMAIUU,  ONpEeICHUS
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

CO3JJaHUE YCIIOBUHU JUIs Pa3BUTUS YMEHHUH IPOEKTHO-UCCIIEN0BATEIbCKON, TBOPUYECKOU
JESITeIbHOCTH.

Ha wusydenue ¢usuxu (0a30BbIi ypOBEHb) Ha yYpOBHE CpPEIHEro 00Imero odpa3oBaHuUs
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hemeno), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIIO).

[Ipennaraemselii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
SIBIIIETCS. PEKOMEHJOBAHHBIM, YUYUTENb NIeJaeT BBIOOp IMPOBEIEHUS Ta0OPaTOPHBIX pabdOT H
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOINXCS.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3nka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHUsA OKpy»Karowero mupa. Pomib
HKCIIEPUMEHTA M TEOPUH B IIPOIIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MopenvupoBanue GU3MYECKUX SBJICHUH W TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI M TEOpUU. |'paHULIbI MPUMEHUMOCTH (HU3HYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Pors m mecto ¢m3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOM KapTHHBI MHpA, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHazorosble 1 IU(PPOBBIE U3MEPUTENbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBukeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTo ABWKeHMs. Cucrema
otcuéta. Tpaekropus.

[Tepememnienne, cKopocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) U YCKOPCHHE
MaTepUaJIbHOM TOUKH, UX MPOEKIIMU HAa OCHU CHUCTeMbl KoopAauHaT. ClioKeHUE MepeMenieHud U
CJI0’KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHUE. [ 'paduKu 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepEMEIICHUSI MaTEPUATIbHOU TOYKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKOpeHne CBOOOIHOTO MaACHHUS.

KpuBonuneliHoe nBwxeHue. J[BHkeHME MAaTepUAIbHOM TOYKHM IO OKPY>XKHOCTH C
MOCTOSIHHOM MO MOAYJII0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHWHAasi CKopocTh. l[lepwom u
yactoTa oOpamieHus. [leHTpocTpeMuTensHOE YCKOPEHHE.

TexHuueckue YCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: CIUJOMETpP, IBUKEHUE
CHapsJI0B, LIETIHBIE U PEMEHHBIE TIepeayu.

Jlemoncmpayuu

Mogenb cuctemMbl 0TCUETA, MIUTFOCTPALUS KHHEMATHUYECKUX XapaKTEPUCTUK JIBHXKECHHUSI.

[IpeoOpazoBanue IBUKECHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM MTPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoleHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus CBOOOIHOTO MaeHHUs.

Hamnpagnenue ckopocTy npu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LIEIbIO ONPEIeICHISI MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  MYTSAMH, MPOMIEHHBIMH  TeJIOM  3a
MOCJIE/IOBATEIbHbIE paBHbIE MPOMEXKYTKH BPEMEHH IMPHU PABHOYCKOPEHHOM JBH)KEHHUH C
Ha4yaJbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHue qBUKEHUS 1IapUKa B BI3KOW KUJIKOCTH.

Nzydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocurensHocTy ['anwies. [lepssiii 3akoH Hprorona. MHepuuanbHbie CHCTEMBI
OTCU€TA.



Macca tema. Cuna. I[lpuHmun cynepno3unuu cuidl. Brtopoit 3akoH HeroToHa st
MaTepualbHOU TOUYKU. Tpernii 3akoH HbIOTOHA [t MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenune. Buapl Tpenus (mokosi, cKoibkeHus, kadeHus). Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJBXKEHHUs U cuia TpeHus nokos. Koagdurment tpenus. Cuia COmpoTUBIICHUS
NP ABUKEHUH TeJla B )KUJKOCTU UM Tase.

[ToctynarenbHoe U BpamiareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpaumieHus. Ilnedo cunbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue yCTpONCTBa W MPAKTUYECKOE MPUMEHEHHE: TMOIIIMITHUKYA, JIBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLMH.

CpaBHeHHE MacC B3aMMOICUCTBYIOMINX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCHMOCTH CHIIBI YIIPYTOCTH OT JAedopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U MAJCHUH.

CpaBHEHHME CUII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tesa. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenune nBukeHns Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue yciioBui paBHOBECHs TBEPIOTO TeEla, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE

Hmnynbc MaTepralibHOM TOUKHU (Te€a), CUCTEMbl MaTepUualbHBIX ToYeK. IMITyIbC CHIIBI U
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckasi 3Hepruss MaTepuHalbHOW TOYKH. Teopema 00 M3MEHEHHMH KHHETHYECKON
SHEPIUH.

[MotenumansHas sHeprus. [loTeHIMaNBEHAS YHEPTUS YIIPYTO Ne(hOPMUPOBAHHOMN TPy KHHBI.
[MoTennmansHas 3HEpPrHst Tena BOJIM3U TOBEPXHOCTH 3EMITH.

[ToreHunanpHble U HEMOTEHIMAIbHbIE CUJbl. CBsI3b PabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUN.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpONCTBA U NPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexon MOTEHIIMATBHOW SHEPTHH B KWHETUYECKYIO i OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol



W3ydyenue aOCOMIOTHO HEYNPYroro yjaapa C TOMOIIBIO ABYX OJWHAKOBBIX HHTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOThl CHIIBI C W3MEHEHHMEM MEXaHWYECKOW JHEPIHH Tella Ha
IpUMepe PaCTSKEHHS] PE3MHOBOTO JKI'yTa.

Pa3nea 3. Mosekyasipaast pu3nKa 1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU MeopUul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U UX OMBITHOE 0O0OCHOBAHHUE.
bpoynoBckoe nBmwkenue. Quddys3usa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUSI YaCTHII
BemecTBa. MoJienu CTPOCHUS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BElleCTBA Ha OCHOBE 3TUX Mojeneil. Macca u pasmepbl Mosiekysd. KomnuecTBo BeliecTsa.
[TocrosinHast ABorazpo.

TemnnoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YPAaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UealbHOTO Tra3a. AOCONIOTHas TeMmIeparypa Kak Mepa CpeJHed KHHETHYECKOW SHEeprhH
TEIUIOBOrO JBWKEHHMs dacTul Tra3a. [llkama temnepatyp KenpBuHa. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omporeccsl B UACaIbHOM Ta3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MpoLEcCOB: U30TepMa,
u30xo0pa, n3obapa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JHUCKPETHOE CTPOCHHE BellecTBa, (oTorpadum MoJeKyI
OPraHUYEeCKUX COCIAUHECHUM.

OmnbiTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Mogens onbita IITepna.

OnpIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJIIPHOIO B3aUMOCHCTBUS.

Mogenb, WITIOCTpUpYIOLLAs IPUPOJTY AABJICHUS ra3a Ha CTEHKU COCY/Ia.

OMBITHL, MJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Onpenenenne Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HU3MEpEeHHi 00BhEMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPaTypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamuueckas cucremMa. BHyTpeHHss dHEprus TEPMOAMHAMUYECKOM CHCTEMBI U
cniocoObl e€ u3mMeHeHus. KommuecTBo TemoTsl U pabora. BHyTpeHHSs HEprusi 0JHOATOMHOTO
UJeaNbHOrO0 ra3a. Buael Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIyUEHHUE. Y I€TIbHas
TEMJI0EMKOCTD BelecTBa. Koau4yecTBO TEMIOTHI P TEIIONepeaaye.

[lonarue 06 anmabatHOM mpouecce. I[lepBbiii 3akoH TepMmoauHamuku. IlpumeHenue
NEepBOro 3aKOHA TEPMOJMHAMUKY K H3omporeccaM. I'padudeckas naTepnperanus padoThl rasa.

Brtopoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPOIIeCCOB B MMPUPO/IC.

Tennossie MamuHbl. [I[puHIMANBL JEHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBanus SHEPTUU B
TEIUIOBbIX MamuHax. KoadduimeHnT none3Horo neicTBus teraoBod mamuHbl. [ukn Kapao u
ero Ko3((HUIMEHT MOJE3HOT0 ASHCTBHL. DKOIOTHYeCKHE IPOOIeMbI TEIIOHEPT eTHKH.

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUraTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIMUIBHUK, KOHIUIIUOHED.



Jlemoncmpayuu

W3MmeneHne BHYTpeHHEW SHEPruM Tela IMPH COBEPLUICHUHM pabOThI: BBUIET NMPOOKU U3
OYyTBUIKH IO/ JCHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3(upa B JAaTyYHHOH TpyOKe MyTEéM
TpeHus (BUICOAEMOHCTPAITNSA).

H3meHeHne BHyTpeHHEHN 3HepTruu (TemMrepaTypsl) Tella Ipy TeIuionepeaaye.

OmnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYIIHBIM OTHHBOM).

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTaTeIs.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3Mmepenne yienbHOM TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

[TapooOpazoBanne u kKoHjeHcanus. Mcmapenne U kureHue. AOcomOTHass U
OTHOCHUTEIIbHAs BIaKHOCTh BO31yXa. HachlmeHHbIi nap. Y aenbHas TemioTa napoodpa3oBaHus.
3aBUCHUMOCTB TEMIIEPATYpPbl KUIICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannmueckue u amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBneHue m Kpucramimzauus. YIenbHas
TeruioTa miasineHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OalaHca.

TexHuyeckue ycTpoWcTBa M IPAKTUUYECKOE INPUMEHEHHME: TUIPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU IIOJYYEHHsS COBPEMEHHBIX MAaTepUajoB, B TOM  4YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIECHHBIX [1aPOB.

Kunenue npyu noHM>KEHHOM J1aBJICHUM.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmioenue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.

JleMOoHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znea 4. diiekTpoguHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tel. ONeKTpUYecKuil 3apsna. JlBa Bua 3IIEKTPUYECKUX 3apsiiOB.
[IpoBOIHUKY, TUBIIEKTPUKH U MOTYIPOBOAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsia.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. ToueuyHbld  3JIEKTpUYECKUH  3apsl.
Onexkrpuueckoe nose. HanpsokéHHocTh anexTpuueckoro noss. [lpuHumn cyneprno3uuuun
IEKTPUYECKUX MOJIeH. JINHUKM HANPssKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatmdeckoro mojs. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpOoBOTHUKY M AUDJIEKTPUKH B AJIEKTPOCTATUYECKOM TTouie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DJIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJIEHCATOpa.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
JJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIM
anmnapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpolcTBO ¥ IPUHIUIT IEUCTBUS SJIEKTPOMETpA.

B3anMopeicTBre Ha3IeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DIEeKTpOoCTaTUYECKas 3allHTa.

JIMPNEeKTpUKH B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOWAAW  IUIACTHH,
pacCTOsTHUSA MEXKy HUMH U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTPUYECKUI TOK. Y CIOBUS CYILIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTKa Lenu.

DIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEIECTBA.
[TocnenoBarensHOE, NapajlIebHOE, CMELIAHHOE COCIMHEHHE POBOAHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoymis—JIenia. MOIHOCTB 3IEKTPUIECKOTO TOKA.

DIIEKTPOABUKYILAsl CUJIAa U BHYTPEHHEE CONTPOTHUBIICHHE MCTOYHHKA TOKA. 3akOH Oma Ju1s
MOJTHOM (3aMKHYTOH) 3JIeKTpruecKoi nenu. KopoTkoe 3amMbIKaHUeE.

DNIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTb CONIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MomynpoBogauku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTH TOIYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PACTBOpPAX M pacijiaBax 3JIEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
JIccOoLManus. IIEKTPOIU3.

DneKTpuuecKuil TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSTENBHBIN pa3psia. MomHus.
[Lnazma.

TexHu4eckue YCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peoctaT, HMCTOYHHUKH TOKa, 3JEKTpOHArpeBareibHble MPUOOPHI, AIIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIA TUOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHnne cuilbl TOKa U HAPsSHKEHMUS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IJIOIIAIN
MONEPEUHOr0 CEYEHUsI U MaTepHana.

CMenraHHoe CoOeTMHEHUE TIPOBOJHUKOB.

[Ipsamoe m3MepeHue 3IEKTPOIBMKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TajlbBaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTUBIICHUSI.

3aBUCUMOCTh COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOIUTOB.

NckpoBoii pa3psan U MpOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHre  SIEKTPOABMKYILIEH CHJIBI  HMCTOYHHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6mronenue anexTposusa.

Me:xnpeamerHbie CBA3U

Nzyuenne kypca ¢usukm 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISCTCA C Y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nouwsaimus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
SIBJICHUE, HAy4YHBI (akT, TUMOTe3a, (U3WYecKas BEJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHUE,
9KCIIEPUMEHT, MOJIETIMPOBAaHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelIeHUE CHCTEMbl ypaBHEHWH, JHMHEWHas QyHKIOUS, Tmapabdoda,
runepooia, ux rpagKa U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIINHN: CUHYC, KOCUHYC, TAaHTEHC,
KOTaHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIIECTBO, BEKTOPHl M HMX MPOSKIMH HA OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOHW mpupoje, nuddysus, ocmoc, TermtooOMeH
JKUBBIX OPTaHU3MOB (BHIBI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), STIEKTPUICCKHE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, 3JIEKTPUUYECKHE
CBOMCTBA METAJJIOB, SJIEKTPOIUTHYCCKAS TUCCOLIMAIINS, TaTbBAHUKA.

T'eocpaghus: BIAXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKE IBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIMITHUKH, HCIOJb30BAaHHE 3aKOHA COXPAaHEHHUs HMIIyJIbca B TEXHUKE (pakerta,
BOJOMET W Jpyrue), JBUTATeNb BHYTPEHHErO CropaHus, TmapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUITMOHEP, TEXHOJIOTHH MOJIYICHUs COBPEMEHHBIX MATEPUAIOB, B TOM UYHCIIC
HAHOMATEepHalloB, ¥  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
AEKTPONpUOOpPOB, KCEPOKC, CTPYWHBIM TpPUHTEp, dJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3znea 4. diiekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

ITocTossnable MarHuThl. B3amMmojeiicTBHE ITOCTOSIHHBIX MarHMTOB. MarHuTHOE IIOJIE.
Bektop marauTHOM nHaAykiuu. [[puHIUI Cynepno3uliui MarHuTHBIX MoJed. JIMHUM MarHuTHOM
MHAyKIuu. KapTuHa TMHUA MarHUTHOM MHYKIIMHU TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie mpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHIYKUMKA MarHUTHOTO MOJIA
JUTMHHOTO TPSIMOTO MPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzanmoieicTBre MPOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynab M HampaBieHHE. J[BH)KEHUE 3apsyKEHHOM 4YacTHULbI B
OJIHOPOJHOM MarHuTHOM mose. PabGora cuibl Jlopenna.

SIBieHnEe HIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BekTOpa MarHUTHOW WMHAYKIWH.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKuu Papajes.

BuxpeBoe anekTpuueckoe mojie. DIEKTPOABMKYILNAS CUJA WHIAYKUWHA B TMPOBOJHHKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[TpaBuio Jlenna.

NHayKTUBHOCTB. SIBI€HUE CAMOMHAYKIMH. DIEKTPOABMKYIIAS CHJIa CAMOWHYKIIHH.



DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YaCTHUII, UHAYKIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MArHUTHBIM MOJIEM.

JIvHUYM MHIYKIIMY MarHATHOTO TIOJISI.

B3anmoaeiicTBre A1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKIIUH.

[TpaBuio Jlenua.

3aBUCUMOCTD DJIEKTPOABUKYIIEH CHUIIbl MHAYKIIMM OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
MOTOKA.

SIBrieHME CAaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yydeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

UccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue sBiIeHUS 3IEKTPOMArHUTHON MHTYKIIUH.

Paznen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KONEOAHUSA

KonebGarenbnast cucrtema. CBOOOgHBIE MeXaHWYECKHWe KoyiebaHusa. [apmMoHHMUYeckue
koneOanus. Ilepuwon, dacrora, ammmryga u ¢asza kKojieOanwit. [IpyXKMHHBIH MasTHUK.
MareMaTHuecKkuii MasiTHUK. YpaBHEHHE TapMOHHUYECKUX KoieOanuil. IlpeBpamienue sHepruu
IIPY TAPMOHUYECKUX KOICOaHUSX.

KoneGarenpupiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATIHLHOM
Koe0aTeJIbHOM KOHType. AHAJOTUS MEXKIY MEXaHWYeCKUMU U DJIEKTPOMAarHUTHBIMU
koneOanusmMu. @opmyna TomMcoHa. 3aKOH COXpAaHEHHsI SHEPTHH B HJICATHHOM KOJeOATEIbHOM
KOHTYpE.

[IpencraBnenne o 3aTyxarommx KoleOaHMsIX. BrIHYKIEHHBIE MEXaHUYECKHE KOJIeOaHUs.
Pe3onanc. BriHyX/1€eHHBIE 2JIEKTPOMAarHuTHbIE KOJIeOaHusl.

ITepemennbiii Tok. CMHYyCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTIO TOKA.
AMIUTATYTHOE U JIEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpancdopmarop. [IpousBoactBo, mepegaya U MOTpPeOICHUE SICKTPUUECKON SHEPIHH.
OKOJIOTMYECKHME PHUCKM TPU MPOU3BOACTBE dieKTpodHepruu. KynbTypa ucnonb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HH.

TexHudeckue YCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JIJIEKTPUYECKUH 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYEeCKUN
MasITHHK).

HabmroneHnue 3atyxaromux KoJleOaHui.

HccnenoBanune CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Hab6nronenue pe3onanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHWsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIHA.

Pe3onanc mpu mocnenoBaTelbHOM COEIMHEHUU PE3UCTOPa, KATYHIKM MHAYKTHBHOCTH U
KOHJIEHCATOPA.

Monenb IMHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaJIbIX KoJieOaHUH Tpy3a Ha HUTU OT JIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue mnepeMEeHHOro TOKa B ILENUM M3 IIOCIEA0BAaTENbHO COECIUHEHHBIX
KOHJEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHunHbsle 60 IHbL

MexaHn4deckue BOJIHBI, yCI0BUA pacnpocTpaneHud. [lepuoa. CkopocTh pacnpocTpaHeHUs
U januHa BoNHBL [lomepeunble W mponaosbHbIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CKOpoCTh 3BYyKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. Y CJIOBHSI W3JTyYEHUS DJEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTanus BekTopoB E, B, V B anexTtpomarHutHO# BosiHe. CBOMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, IMpeloMJIeHHue, mnoyspu3anms, audpaxmus, uHTepdepeHuus. CKOpocTb
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTPOMArHUTHBIX BOJIH. [IpriMeHeHHEe 37eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUUNBI paIuOCBSI3U U TeNEeBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuuyeckue ycTpoOiCTBa M NMPAKTUYECKOE MPUMEHEHHUE: MYy3bIKaJbHble MHCTPYMEHTHI,
yIbTPAa3BYKOBAsl JIMATHOCTHUKA B TEXHMKE W MEIULIMHE, pajap, pPajvuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpPaHEHUE TONEPEUHBIX U MPOAOIbHBIX BOJIH.

Kone6uomeecs Teno Kak UCTOYHHUK 3BYKa.

HaGmronenue oTpakeHus U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Hab6nronenue natepdepeHIuu u UG paKiini MeXaHUIeCKUX BOJIH.

3BYKOBOM pe30HAHC.

Habmionenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOM M YacTOTOH
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJH:  OTpPak€HUE, MPEJIOMIICHUE,
noJsipu3anus, Audpakius, THTepepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsMonMHERHOE pacIpOCTPAHEHUE CBETA B OJTHOPOJHOM Cpene.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne M300pakeHUH B ILIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MpENOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3aTenb
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. llpenenbHbIl yroja MOJHOTO BHYTPEHHETO
OTpaKeHHUS.

Hucnepcus cBera. ClnoxHbIH cocTaB 6eoro csera. Lper.



ColOuparonue W paccewBalIIuMe JIUH3BL. ToHKas nuH3a. DOKYyCHOE paccTosHHUE |
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. PopMyIia TOHKOW JIMH3BL. Y BEJIMYECHUE, 1aBaEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass onrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS] MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus  cBera. Judpakmumonnas pemérka. YcnoBue HaOMIONEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJIEHUU MOHOXPOMAaTUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHUYeCKHEe YCTpPOWCTBA M MPaKTUYECKOE MPUMEHEHHE: OYKH, Jiyna, Qoroarmapar,
MPOEKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTHKa, AU(PPAKIHMOHHAS
pemETKA, OISIPOU/I.

Llemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHEHuEe, OTpakeHHEe W MpesiomyieHHe cBerta. OnrTuyeckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Moiesib CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHIinm cBeTa.

Hab6nronenue audpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[TonydyeHne cnexTpa ¢ HOMOUIbIO IPU3MBI.

[Tomyuenue cnekTpa ¢ TOMOIIBI0 TUPPAKITNOHHON PEIIETKH.

Habmoenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHOM TEOPHH OTHOCUTEIbHOCTH
I'panuipl NPUMEHMMOCTH KJIaCCUYECKOM MexaHukd. [locTynarsl crienHanbHON TEOpUH
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJIS CKOPOCTH CBE€Ta B BaKyyMe, IIPHHLHI
OTHOCHUTEJIBHOCTH DWHILTEHHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHHU U COKPAILIEHUE JITTUHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PENATUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nes 7. KBantoBas puszuka
Tema 1. Dnemenmul KGAHM OGO ONMUKU
®otonbl. Dopmyna [lnmanka cBs3u 3HEPruu POTOHA C €r0 YACTOTOW. DHEPTHS U UMITYIIHC
dboToHa.
OtkpeiTne u ucciegoBanue ¢orodpdekra. Ombitet A, I'. CroneroBa. 3aKOHBI
dorosddexra. YpaBuenue DitHmeitna aus porospdexra. «Kpacnas rpanunay porodddexra.
HaBnerue cBera. OnbiTel [1. H. JIeOGenena.
XUMHYECKOE IEUCTBUE CBETA.



TexHuyeckue yCTpONCTBA M MpPaKTHUYECKOE NpUMEHEHUue: (OoTodJIeMEeHT, (HOTONATUUK,
coNTHeYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseronuos.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -uactui. [lmanerapHas
mozens atoMa. Iloctynarsl bopa. U3nyuenue u norsomienne (GOTOHOB MPU MEPEXOJe aToMa ¢
OJIHOTO YypOBHS B3HEpPruM Ha aApyroil. Buael cnektpoB. CHEKTp YpOBHEW 3HEPrMM aToMa
BOZIOPOZA.

BosiHoBbI€ cBoiicTBa yacTull. Bonubl ge bpoitnsa. KoprnycKyisipHO-BOJHOBOW Tyaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJIN3
(cTIeKTpOCKOM), Ja3ep, KBAHTOBBI KOMITHIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Ornpezenienne JIMHBI BOJIHBI Jlazepa.

Hab6nronenne nuHEHYaThIX CIIEKTPOB H3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTHI, JIOKa3bIBAIOIIINE CJIO)KHOCTh CTPOEHHs  djpa. OTtkppbiTHE
paauoaktuBHOCTH. OBITEI Pe3epdopaa mo onpeneneHuio cocTaBa paguoaKTUBHOTO U3TyUEHUSI.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BivsHue paqnoakTHBHOCTH HA KUBBIE OPTaHU3MEI.

OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hyxionnas mogmens siapa [eiizenOepra—lBaneHKoO.
3apsn sapa. MaccoBoe uuciio siapa. M30Tomnsbl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amma-uznmyueHue. 3akoH
PaAMoOaKTUBHOIO pacnaja.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. J{edexT macce sapa.
Snepublie peakuuu. JleneHue u CUHTES AIEp.

Snepubiii peaxktop. Tepmosnepublii cuHTe3. I[Ipobmembl M TNEPCIEKTUBBI  SAEPHOM
DHEPreTUKU. DKOJIOTMUECKUE ACTIEKTHI AEPHON SHEPTrEeTUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertonbl HaOMIOEHNS U PETUCTPALIMH FTIEMEHTAPHBIX YACTHLI.
OyHnaaMeHTanbHbIE B3auMoelcTBus. EnquacTBo prsnueckoit KapTUHBI MUpA.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi 6omMoOa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).



Pa3znen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Oranbel pa3BuTUd  acTpoHOMuHU. llpuxiiaqHOoe UM MHpOBO33pPEHUECKOE 3HAUYEHUE
ACTPOHOMHUH.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUJUMOE ABHKCHHUE.

ConHeynas cucrtema.

Connue. ConHeunast akTuBHOCTh. Mcrounuk sHepruu ConHua W 3BE3A. 3BE3IBI, HUX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CIEKTpajbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
[JIABHOM MOCIEA0BATENIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOM
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpEeMEHHBIE MPEACTABIECHUS O
IPOUCXOXKAEHNUN U 3Botoluu ColHIA U 3BE3]1. DTalmbl )KU3HU 3BE3NL.

Mineunsiii [TyTs — Hama ['anaktuka. [lonoxxenue u nprxenne Connua B ['anaktuke. Tumst
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE AbIPHI B sIAPax TaJaKTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usirydyeHue.

MacmtabHas cTpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmioneHus HeBOOPYKEHHBIM TJIa30M C MCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIpEICNICHUS MOJIOKEHHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3AMS
CeBepHOro noaymapus 1 ipKue 3BE3/IbI.

Hab6nronenus B Teneckon JIynsl, muraner, Maeunoro [TyTu.

Oo6o0maroniee noBTOpeHHE

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTUYECKOW, COLMATBHOU U
ITHYECKON cdepax [eATeNbHOCTH YelIOBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHON Hay4YHOM KapTWHE MHUpa, pPOJb (uU3NUeCKoi Teopun B (HOPMHPOBAHUU
npecTaBiIeHu 0 prU3nUecKol KapTUHE MUpa, MECTO (PU3NYECKON KapTUHBI MHpa B OOILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢uzumkm 0a30BOro ypoBHs B 11 Kimacce OCymiecTBIsETCS € Y4ETOM
COJZIepKATENBbHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnovle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBJICHUE, Hay4yHbIH (akT, rumoresa, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKIHU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIIMIA,
NPU3HAKK OJ00MS TPEYTOJIbHUKOB, OTPEACICHNE TUIOMIAAN TUIOCKUX GUTYp U 00BbEMa Tell.

buonoeusn: snextpuyeckue SBICHUS B JKUBOM mNpupoae, KojeOaTelbHbIe IBUKECHUS B
JKUBOW TNPUPOJE, ONTUYECKHE SIBJIICHUS B JKUBOW NPUPOJAE, ACUCTBUE paJvalliyd HA >KUBBIC
OpraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKass CTPYKTypa TBEPIABIX Tell,
MeXaHU3MBbl 00Pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PYI, (POoTOChEMKA 3eMHOM
MTOBEPXHOCTH, IPEACKAZAHNE 3EMIIETPSICEHUM.



Texnonozcusn: NTMHUM DJIEKTPOIIEpPENad, TEHEPATOP IEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIIMOHHAs TedYb, pajap, pajuoNpUEMHHUK, TEIEeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue ydeObHoro mpeamera «@du3nMka» Ha YPOBHE CPEIHEr0 OOIIEro 0oOpa3oBaHUS
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTh  JOCTHKEHHE  CIEIYIOMIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE PE3yJbTaThl OCBOCHUS y4yeOHOro mpeamera «DuU3MKa» TOJKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS COPMHPOBAHHON BHYTPEHHEH
MO3UIUEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpPUEHTAIlMi, IMMO3UTUBHBIX BHYTPEHHHX
yOEXKICHUM, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OIbITa JESTENIbHOCTH B MPOIECCE peann3alii OCHOBHBIX
HATPaBIICHUH BOCIIUTATEIBHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 OOIIECTBa;

MPUHITHE TPATUIIMOHHBIX OOIICYEIOBEYSCKUX TYMaHUCTHYECKHX M JEMOKPATUYECKUX
IICHHOCTCIH;

TOTOBHOCTb BECTH COBMECTHYIO NIEATEIbHOCTh B HMHTEpEcax TIpakIaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYTMPaBIEHUHU B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aUMOJCHCTBOBATh C COIUAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHH C UX
GYHKIIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOI 1E€ATENbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCHIICKOM TPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[ICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXKCHHMSIM POCCHICKHX
Y4EHBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OIIEHMBATh CHTYallMI0 M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYyIyIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS

ACTETUYECKOE OTHOLICHHE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOT'O TBOPYECTBA, IPHUCYILETO
bu3MIecKoi HayKe;

5) Tpy10BOro BOCIIMTAHUS:

UHTEpEC K pPa3IUYHbIM cdepaM NpoecCHOHANBHON MEATEIBbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (U3UKOM W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymaymiei
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU;



6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS:

c(OPMHUPOBAHHOCTh JIKOJIOTUYECKOW KYIbTYphl, OCO3HAHHE TJIO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

MJAHUPOBAHUE M OCYLIECTBJICHUE JACHCTBUI B OKPY’)KAIOLIEH Cpele Ha OCHOBE 3HAHUS
1eyeld yCTOMYMBOTO pa3BUTHA YETIOBEUECTBA;

pacuIiMpeHre OmNbITa JACSITEIBHOCTH HKOJIOTMYECKOM HANpaBIEHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUM 110 (pHU3UKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs PU3MUECKON HAYKU;

OCO3HaHUE IIEHHOCTH HAYYHOH NEATEIHHOCTH, TOTOBHOCTh B MPOIECCe U3YUEHUS PU3UKU
OCYHIECTBIISITH IPOEKTHYIO ¥ UCCIIEA0BATENbCKYIO I€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS
Ba3zoBrble JJornuyeckue aeiicTBHA:

CaMOCTOSITENIbHO (OPMYIMpPOBaTh M aKTyallM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIIATH LENH JeATEIbHOCTH, 33]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3pabatbIBaTh IJIaH PELICHUs MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOIINXCS MaTepUaIbHBIX
¥ HEMaTepPUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JIESATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YJIHTATOB LEJSM,
OLICHUBATh PUCKU MOCIEACTBUN JESTENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH, PAa0OTy B YCIOBHSIX pPEaTbHOr0, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

Ba3zoBrble ncciaenoBareLCKUeE AeiiCTBHA.

BJIa/IeTh HAYYHOW TEPMHHOJIOTMEW, KIIOYEBBIMU MOHSTUSAMHU W METOAaMH (pU3ndecKon
HAYKH;

BJIQJICTh HABBIKAMHU Y4YEOHO-MCCIIEAOBATEIHCKON U MPOEKTHON AEATEILHOCTH B 00IacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pEIlleHus 3aaa4
buznyecKoro cogepxaHus, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHUS;

BJIQJICTh BHUJAMHU JIEATEIHHOCTU MO TOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIpPETaIuH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3jIMYHBIX YYEOHBIX CUTYyalMsX, B TOM 4YHUCIE TpU
CO3JIJaHWHU YYE€OHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJlM3UpOBaTh 3a7ady, BbIABUTATH
TUNoTe3y e€ pelieHHs, HaXOIWUTh apryMEeHTHl i JOKa3aTelIbCTBa CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

AHAIM3UPOBATh TIOJy4YEHHBbIE B XOJE€ pEUIeHUS 3aJaud pe3yJbTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSAX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIC 3aJaud B 0OPa30BATENBHOU AEATEIHHOCTH, B
TOM YHUCJIE TIPU U3yUYeHUHN (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTUUECKYIO 00J1aCTh KUZHEAEATEIbHOCTH;



YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00acTeii;

BBIJIBUTATh HOBBIEC UJCH, PEAJIaraTh OpUrHHAIbHbIC TOIXOAbI H PEIICHHUS;

CTaBUThH POOIEMBI U 33]]a4H, JOITyCKAIOIIUE aJbTePHATUBHBIEC PELICHHUS.

PabGora ¢ undopmanmeii:

BJIQZICTh HABBIKAMH TOJyYeHUS MHPOpMAIMK (PU3NIECKOTO COACP)KAaHHs M3 UCTOUYHHKOB
pasHBIX THIIOB, CAMOCTOSITENIbHO OCYIIECTBIATh IIOMCK, aHalW3, CHUCTEMAaTH3alMI0 |
UHTEpIpeTannio HHPOPMALUU PAa3THYHBIX BUJOB U (OPM IpEICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTHh HH(OPMAIHY;

UCTIONIB30BAaTh CPENCTBA HH(GOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OpPraHU3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

CO37aBaTh TEKCTHl (PU3MYECKOTO COAEPKAaHUS B PA3IMUHBIX QopMaTax ¢ y4ETOM
Ha3HaueHUs WHPOpPMALMKU W LEJNEeBOM ayJquTopuu, BBIOMpas ONTHUMalbHYIO (opMmy
NPECTaBICHUS U BU3yaJIH3alUH.

KoMMyHMKaTUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypOKaX (PU3UKK U BO BHE-YPOUHOU JIEATEIHHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOH(MDIUKTHBIX CUTYAIlUH M CMATYATh KOH(IUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHSI C MCIOJb30BAHUEM S3BIKOBBIX
CPENCTB;

MOHUMAThH U UCTIOIB30BaTh MPEUMYINECTBA KOMAHIHON 1 UHIUBUIYaTbHOU PaOOTHI;

BBIOUpATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUU C y4€TOM OOIIMX HHTEPECOB W
BO3MOKHOCTEHN KaK0r0 4JIeHA KOJUIEKTUBA;

INPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHMW30BBIBATH M KOOPAWHUPOBATH
JEUCTBUA IO €€ NOCTMIKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENEISTh POIU C YYETOM
MHEHUH YYaCTHHKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJA U KAXKIAOTO YYaCTHHKA KOMAaHJbI B OOINIUN pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTh HOBBIE NPOEKTHI, OLICHUBATh HAECH C MO3ULUKA HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATErMYECKOE TMOBEAEHUE B PA3JIUYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

Pery1siTuBHbIEe YHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranmn3anus:
CaMOCTOSATENIFHO OCYIIECTBIIATh TO3HABATEIBHYIO AEATEIBHOCTh B 00JMacTH (PHU3MKH U
aCTPOHOMHH, BBISBIIATH TPOOJIEMBI, CTAaBUTH U (hOPMYIHPOBATH COOCTBEHHBIC 331a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHUs PAcu€THBIX M KadeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TMPAKTHYECKOH paboThl € y4ETOM HMMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTEHUM;
JIaBaTh OIICHKY HOBBIM CHTYallUsiM;
pacupsATh paMKi y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;
JienaTh OCO3HAHHBIA BBIOODP, apryMEHTHPOBAThH €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 32
pelieHue;
OLICHUBATH MTPUOOPETEHHBIN OIBIT;



croco0CTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYIAUIIMU B 001acTH (HU3UKH,

MIOCTOSIHHO ITOBBIIIATH CBON 00pa30BaTEeNbHBIN U KyJIbTYPHBI YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalllsM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh, OLICHUBAThH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUN
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMUIA;

UCIIOJIb30BaTh MPUEMBI pedIeKCHU 7Sl OLIEHKH CUTYyallud, BbIOOpa BEPHOIO PEIICHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YNIbTATOB AEATEIbHOCTH;

NpUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX MPU aHAJIU3€E PE3YIbTAaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce OCTHXKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IIPOTPaMMBI IO (PU3HKE IS
YPOBHsI CpeaHero obmiero oopa3oBaHusi y 0OydYaIOUIMXCSl COBEPIIEHCTBYETCS IMOIMOHAIBHBIN
MHTEIJIEKT, MpeArnoaaraomui chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHATIBHOE COCTOSTHUE,
BUJICTH HAMPABJICHHSI PA3BUTHUS COOCTBEHHOM SMOIIMOHATBHON c(hepbl, ObITh YBEPSHHBIM B ce0e;

CaMOpEeTyJIMpOBaHMs, BKJIIOUYAIOLIETO CaMOKOHTpOIIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBAaThCS K SMOIMOHATbHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHMIKEHHIO LEIM M YCIEXY,
ONTUMM3M, HHULIMATUBHOCTb, YMEHHE JEMCTBOBATH NUCXO/S U3 CBOMX BO3MOKHOCTEN;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHHE ApPYTHUX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOLICHUS C JAPYTHMMHU
JIOAbMH, 3200TUTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obyuenus B 10 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MpPUMEpPaxX pojib U MecTO (U3MKU B (POPMUPOBAHUM COBPEMEHHOU
Hay4yHOU KApTHHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
JIeITEeILHOCTH JIFOACH;

YUUTBIBaTh TPAHMILBI TPUMEHEHUS H3YYEHHBIX (PHU3UYECKUX MOJEJeH: MaTepuanbHas
TOYKa, MHEpLHalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPLOE TEJIO, MACAIBHBIM Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TeJ, TOUCYHBIA DICKTPUYECKUH 3apsl IPH PEIICHUU
busznyeckux 3a1ay;

pacnio3HaBaTh (hpu3MyecKkue SBICHUS (TPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJSIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPSAMOJIMHEMHOE [BUKEHHE, CBOOOJHOE MaJeHHE Tell,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpLUs, B3auMojaeicTBue Ten, auddysus, OpoyHOBCKoe
JBIDKEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX Tel, M3MEHEHHE 00bEMa Tell MpU HarpeBaHUH
(oxJa)KaeHNN), TEIJIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUs, IIJIaBJIeHHE, KpUCTAIIIN3aLMs,
KHIICHUE, BIAKHOCTh BO3/lyXa, IOBBILICHUE NABJICHHS ra3a IIPH €ro HAarpEeBaHUU B 3aKPBITOM



COCyZe, CBA3b MEKIY IapamMeTpaMH COCTOSIHMS Tra3a B H30IpoLeccax, ICKTPU3ALHSA Tell,
B3aMMO/ICVICTBUE 3aps/I0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKECHUE, MCIONb3Ys (PM3NYECKHE BEIMYUHBI: KOOPAWHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHJIA, UMITYJIbC TeJa, KMHETHYECKas
SHEprus, NOTEHIMAJIbHAs SHEPrusi, MeXaHWyecKas paboTa, MeXaHW4ecKas MOILHOCTb; IpH
ONMHCAaHUM TPABWIBHO TPAaKTOBaTh (U3WYECKUHA CMBICT HCIOJIB3YEMbIX BEIUYMH, UX
0003HAUEHHSI U €MHULIBI, HAXOJUTH ()OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3NUYECKYIO BETUUUHY
C IPYTUMHU BEIIMYUHAMY;

ONMCHIBATh HM3YYCHHBIC TEILUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SBICHMS, HCIIONb3Ys
¢u3uueckue BEIWYHMHBL: JaBJICHUE Ta3za, TeMIlepaTypa, CpenHss KHUHETHYECKas DSHEprus
XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAaIpaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJNYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, pabora rasa, Ko3(Q(QUIHUEHT IMOJIE3HOTO IEHCTBHS TEIJIOBOIO
JIBUTATENIS; IPU OMMCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMBIX BEJIMYNH,
uX OOO3HAYCHHMS U EIUHMIBI, HAXOMUTh (OPMYJIbI, CBA3BIBAIOUINE JAHHYIO (DU3MUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAM;

ONMCHIBATh HM3YUYECHHBIC DJICKTPUYECKHE CBOWMCTBA BEIECTBA M JJIEKTPUYECCKUE SBIICHUS
(mporuecchl), UCTONb3ysl (PU3NYECKHUE BEIMYMHBL: IEKTPUUECKUI 3apsi, 3JIEKTpUUYECKOoe TOoJe,
HanpspKEHHOCTh  T1OJIs, IOTEHLMAJ, pPa3HOCTh IOTEHLUUANIOB; IPHU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OO0O03HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTMMHU BEIINYMHAMY;

aHAJM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBIECHUSA, MCIOJB3YS (PU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro taroreHus, |, |l n |ll 3akonsr HeloToHa, 3aKOH coxpaHeHus
MEXAHUYECKOM SHEPruH, 3aKOH COXPAHEHUS UMITyJIbCa, IPUHLUI CYNIEPIO3ULIMNA CUJI, TIPUHLIUIT
PaBHONPABHs MHEPLMAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, IAa30BBIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HDHEPIMM TEIUIOBOTO JIBHKEHUS
MOJIEKYJl ¢ aOCOJIOTHOM TeMIlepaTypoid, MepBBIH 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPAaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCcKOe BBIPAKEHHE U YCIIOBUS (TPaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIUIIBI IEHCTBHS MALIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyath ycIoBUs UX O€30MIaCHOTO MCIIOJIb30BAaHM B TIOBCETHEBHOM JKU3HU;

BBITIOJIHATh SKCIIEPUMEHTHI T10 HCCIICAOBAHUIO (PU3MUECKUX SBICHUH M TPOIECCOB C
UCMOJNb30BAaHUEM HPAMBIX M KOCBEHHBIX H3MEpPEHUH, IMpu 3TOM  (HOpMYIUpPOBAThH
npobnemMy/3afady W TUMOTE3Y Yy4eOHOTO OSKCIEepPUMEHTa, COOMpaTh YCTAHOBKY W3
IPEIOKEHHOTO 000PY0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOIBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIC H3MEpPEHHUS (UIUUYECKUX BEIMYHH, TPU STOM
BbIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHs M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCUMOCTH MEXIy (U3MUECKUMH BEITUYMHAMH C HCIOJIb30BaHHEM
OpSAMBIX W3MEPEHUH, MpPH 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (HUKCHPOBATH pPE3YJIbTATHI
HOJyYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMUYUH B BUJAE TaOIMIl U rpadUKOB, A€IaTh BBHIBOJBI
10 pe3yJIbTaTaM UCCIIEIOBAHNUS;

coOmoaTh MpaBuia 0€30MacHOro TpyAa HpU MPOBEIEHUHM HCCICAOBAaHUI B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-MCCIEI0BATEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONCTB U 1a00OPaTOpHOro 000pyI0BAHHUS;

pemaTb pacu€THbIE 3aJadd C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCIHOJb3Ys
¢u3nUeckre 3aKOHbBI M MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 33aJjaudl BHIOUPATh (PU3UUECKYIO



MOJIeb, BBIACIATh (U3NYECKUE BEIMYMHBI M (OpPMYIbl, HEOOXOAUMBIE M €€ pEeIlIeHus,

IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAbHOCTH MOyYE€HHOTO 3HAUeHUST (PU3UUECKON BETMYMHBI;
pemaTh KauyeCTBEHHBIE 3aJ[auyd: BBICTPAUBATh JOTMYECKH HEMPOTHBOPEUYHBYIO HEMOYKY

paccy X AeHH ¢ Oopol Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCIONIb30BAaTh NPU pELIEHWH Y4YeOHBIX 3aJad COBPEMEHHbIE HMH(OPMAIOHHBIE
TEXHOJIOTUU JUIS TIOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIONYJISIpHOW HMH(DOpPMALMU, MOJYYEHHOH W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOJTyYaeMyt0 HHPOpMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETHUECKUE 3HAaHUA N0 (U3MKE B TOBCEIAHEBHOW IKM3HM IS
obecrieueHnst 0€30MaCHOCTH MTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXPAHEHHUS 3/10POBbs U COOIIOACHUS HOPM SKOJIOTMYECKOTO MOBEACHUS B OKpYKaIOIIEel cpefe;

paboTark B rpymnIie ¢ BHITOJHEHUEM PA3IUYHbBIX COLUAIBHBIX POJIeH, IIIAHUPOBATh PabOTy
TPYNIbl, PpAlMOHAIBHO paclpeneisiTh OOS3aHHOCTM M  IJIAHUPOBATh JCATEIbHOCTh B
HECTaH/ApPTHBIX CUTYyallMsIX, aJIeKBaTHO OIIEHMBATh BKJIaJl KaXXIOIO M3 YYaCTHHUKOB IPYIIbI B
pelIeHrne paccMaTprUBaeMON MPOOIEMBI.

K xonmy obydenus B 11 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

JNEMOHCTPUPOBATh Ha MpUMepax poyib U MecTo (GU3MKu B (OpMHPOBAHUHM COBPEMEHHOI
Hay4YyHOU KApTHHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
NeSITeIbHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTHHBI MUPA;

YUUTBHIBaTh TPAHHULBl TPUMEHEHHUS W3YUYCHHBIX (U3NYECKUX MOJIENICH: TOYCUHBIN
JNEKTPUYECKUN 3apsid, Jyd CBeTa, TOYEUYHBIM MCTOYHHUK CBETa, SJIEpHas MOJENb aToMma,
HYKJIOHHAsl MOJIEJIb aTOMHOTO SIIpa MPH pelieHny HU3HUECKUX 3a1au;

pacnio3HaBaTh (hpu3MyecKHe SBICHUS (TPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE [JEeHCTBUS TOKa, B3aUMOJICHCTBHUE MAarHUTOB, 3JEKTPOMAarHUTHAs
WHAYKIMS, JACWCTBME MAarHUTHOTO IIOJIsI HAa TPOBOJHUK C TOKOM U JBIKYIIMKCA 3apsij,
3JIEKTPOMAarHUTHbBIE KOJICOAHUS U BOJHBI, IPSAMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, wuHTepdepeHuus, audpakiuus U TONSpU3aLUs CBETa, IHCIEpPCUs CBeTa,
dotoanexkrpuuecknii 3pdext (Ppororddexr), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UCKYCCTBEHHAs PaJIMOAKTHBHOCTD;

OIKCHIBATh M3YYCHHBIC CBOMCTBA BeIIECTBa (dJMEKTPUYECKHE, MAarHUTHBIC, ONTUYECKHE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3UYHBIX CPEl) M AJIEKTPOMArHUTHBIC SBJICHUS (IIPOLIECCHI),
UCIIONB3Ysl (U3MYECKHWE BEIMYMHBI: DSJICKTPUUECKUN 3apsl, cujla TOKa, OJIIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTHUBRIEHUE, PA3HOCTh OTEHIIHANIOB, 3JIEKTPOIBUKYIIIAs CHIIA,
paboTa TOKa, MHIYKIHMs MarHUTHOTO TOJs, cuia Ammepa, cuia JlopeHua, WHIYKTUBHOCTD
KaTYyIIKW, SHEPTHsl JIEKTPHUUYECKOT0 M MarHUTHOTO MOJEH, MepHoJ M 4YacToTa KojeOaHWH B
KoJIe0aTeIbHOM KOHTYpE, 3aps] U CHUjla TOKa B MPOLECCe TAPMOHHYECKUX 3IEKTPOMArHUTHBIX
KosneOaHui, (OKyCcHOE pacCTOSHHE M ONTHYeCKas CHJia JIMH3bI, MpPHU ONMHUCAHWU TMPABUIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMBIX BEIMYUH, WX OOO3HAUECHUS M EIUHHIIbI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PM3HUECKYIO BETMUMHY C IPYTHMMHU BEIINYMHAMU;

ONKCHIBATh M3yUEHHbIE KBAHTOBBIC SBJICHHUS U MPOLECCHI, MCIONb3Yys (HU3NUECKHE
BEJIMUMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus M
UMIyJibCc (OTOHA, TEPUOJ TMOJIypacrhana, SHEprus CBSA3M aTOMHBIX Sep, MPH OMHUCAHUH



MPaBWJIBHO TPAaKTOBaTh (U3MYECKUN CMBICI HCMOJIb3YeMbIX BEIMYMH, MX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME NAHHYIO (U3UYECKYIO BEIMUYUHY C JAPYTHMH
BEJIMYMHAMU, BBIYUCIISTH 3HaYCHNE (PU3UUECKON BETMUMHBI;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl U SIBICHUS, UCHONB3Ys (U3MYECKHUE 3aKOHBI U
OpUHLMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENbHOIO U MAPAICIBHOIO COEIMHEHUs
IIPOBOJHUKOB, 3akOH JIxoyns—JIeHna, 3akOH 3JIGKTPOMAarHUTHOM HMHIYKLHMH, 3aKOH
IPSIMOJIMHEMHOTO pacIpOCTPAaHEHUsI CBETA, 3aKOHBl OTPaKEHUs CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHEHHME OWHITeHHa s Qorodddexrra, 3aKOH COXpaHEHHS DHEPTUH, 3aKOH
COXPAaHEHUS WMIIYJIbCa, 3aKOH COXpPAHEHHs DJIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMCJIa, MOCTyJaThl bopa, 3aKOH pajnOaKTUBHOIO pacnaja, MpU 3TOM pa3iudarhb
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKEHUE W YCJIOBHUS (TPaHULIBI,
00J1aCTH) TPUMEHUMOCTH;

OTIpeIeNIATh HAaIpaBJIeHWE BEKTOpa MHAYKLUHWHW MarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

CTPOUTH M OIHCHIBATh N300paskeHNe, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHUIO (PU3NYECKUX SBJIEHUN M IPOLIECCOB C
UCIIOJIb30BaHWEM TPSAMBIX W KOCBEHHBIX H3MEpEHUH: Tpu 3TOM  (POpMyIHUPOBATH
npobiieMy/3amaqy W = TUNOTE3y Y4eOHOro OSKCIEpUMEHTa, COOUpaTh YCTAHOBKY U3
IPEIOKEHHOTO 000PY0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOBI;

OCYHIECTBIISITh MpSAMbIEe U KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEJIWYMH, MPH STOM
BbIOMpATh ONTUMANbHBIN CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIIMYHMH C UCIIOIB30BaHUEM MPSAMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATh pPE3YyJbTaThl MOJYYEHHON 3aBUCUMOCTHU
busznyecKkux BEIWYMH B BHAE TaOmull U TpapuKoB, JAenaTh BBIBOABI IO pe3ysibTaTaM
UCCIIEJOBAHMSI;

coOmoaTh MpaBuia 0O€30MacHOro TPyAa HpU TPOBEIEHHHM HCCIEAOBAaHUI B paMKax
y4eOHOr0 JKCIIEpUMEHTa, Y4eOHO-MCCIIEOBATENIbCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCIIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000PyJ0BaHMUS;

pemaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOMENbI0, HCHOJb3YS
¢u3nUeckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAIM3a YCIIOBHS 33aJ]audl BHIOUPATh (PU3UUECKYIO
MOJIeb, BBIACIATh (U3NYECKUE BEIMYMHBI M (GOpPMYIbl, HEOOXOAUMBIE A €€ pEelleHus,
IIPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HaYeHUsI (PU3NUECKON BETHUNHBI,

pelaTh KayecTBEHHBIE 3aJauyM: BBICTPAaWBATh JIOTMYECKH HENPOTUBOPEUMBYIO ILIETOYKY
paccyXJIeHHi ¢ ONOpOl Ha M3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

UCIONIb30BAaTh NPU pPELIEHWH Y4YeOHBIX 3aJad COBPEMEHHbIE HMH(OPMAIOHHBIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU U MPEACTaBICHHs y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(DOpPMALUU, MOJYYEHHOH W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJTM3UPOBATH MOJTy4aeMyI0 HHPOPMALIUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3andarh
yCIIOBUS UX 0€30MaCHOT0 UCIIOIB30BaHUS B IOBCEIHEBHOI JKU3HH;

NPUBOUTH MPUMEPHI BKJIaJa POCCUICKUX M 3apyOeKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAaHMS MO0 (U3UKE B IOBCEJHEBHOW JKU3HU IUId
obecrieueHust 0€30MaCHOCTH TTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXpaHEHHUS 3JI0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpene;



paboTaTh B IpyMIe C BHITOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJICH, MIIaHUPOBATh paboTy
TPYNIbI, PpAMOHAIBHO paclpeneisiTh OO0S3aHHOCTM M  IJIAHUPOBATh JCATEIbHOCTh B
HECTaHJApPTHBIX CUTyalMsX, aJeKBaTHO OLICHMBATh BKJIAJ Ka)KAOI'O M3 YYaCTHUKOB I'pyIIbI B

pellleHne paccMaTpuBaeMoii TIPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontponbnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bubmunoreka LIOK
1.1 ®dusnka ¥ METOIbl HAYYHOTO TTO3HAHMS 2 https://m.edsoo.ru/7FALbF72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
22 Huraiia ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOHHAMHKI1 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEUIECTBA. 5 bu6nuoreka [IOK

®a3oBbIe MEPEXOIBI

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



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

Hroro no pazneny

24

Pa3nen 4. JIEKTPOJAUHAMUKA

bubmunoreka LIOK
4.1 DeKTpoCTaTHKA 10 https://m.edso00.ru/7f41bf72
4.2 [TocTostHHBIN 2neKTpUYeCKn TOK. TOKHM B 12 bubmmoreka [JOK
' Pa3IMYHbIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcsbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpoOMarHuTHas bubnmoreka [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHu4ecKHe U AIEKTPOMAarHUTHBIC 9 1 bu6nuoreka [IOK
' KoJIeGaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkue U 3JEKTPOMarHUTHBIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmunoreka LIOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

OCHOBBI crIeIIUANILHOU TEOPUH bubnmoreka [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 i
IICMEHTEL KBAHTOBOI ONTHIH 0 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 Bu6muotexa [JOK



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

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

4.3

ATOMHOE SApO

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97¢c

Nroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 7 Egggﬁ;ﬁ;{;ggﬁmmgk
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

01 Obobmarowiee noBToperie 4 E;ISSJ?/P/I;?:;S&:)E 8/I§f41097c
Nroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Jara nudposbie
Tema ypoka Kontponbnbsie  IlpakTHyeckue op
n/n Bcero u3yuyeHusi oOpa3oBaTesbHbIE
padoTshI padoThI
pecypchl
dusuka — Hayka o npupoJe.
1 Hayunsie MeTZ Bl HOIE)HapHI/ISI 1 bubmorexa [JOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIETro MUpa
Ponw u mecTo ¢pusuku B

5 dbopMHUpPOBaHUH COBPEMEHHOMN 1 bu6nuoreka [IOK
Hay4YyHOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPAaKTUYECKOU NeATEIbHOCTH JIIOIEH
Mexannueckoe OABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bubmuoreka [IOK
nBwxenus. [lepemenienue, CKOpocTb, https://m.edso0.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpSIMONMHENHOE 1 Bu6muotexa [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6nuorexa LIOK
JIBIKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOomHoe majieHne. Y CKopeHue 1 bubnuoreka [JOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE.

7 JIBr>keHHEe MaTepHaIbHON TOYKH I10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTU ["anunes. 1 bubmunoreka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNHepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpuHnun

9 Cylepro3uiuu cuil. Bropoi 3akoH Bubnmorexa [IOK
. https://m.edsoo.ru/ffOc3be8
HreroTona AJId MaTCPpUAJIbHOU TOYKH

10 Tpetnii 3akon HeroToHa miis bu6nuoreka [IOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKkOH BCEMUPHOTO TsroteHus. Cuna

11 TsokecTu. [lepBas kocMuaeckas bubmorexa [JOK

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

12 Cuua ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tea https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kodddument tpeHust.

13 Cuna CEHpOTI/IBJIeIr(IbI/Iq:I IpH ):[BI/DP;(eHHI/I bubnmorexa LHOK

https://m.edso00.ru/ff0c3f76
TEJIa B X KUAKOCTHU HUJIU Ira3¢€
[ToctynarenbHoe U BpamareiabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO TeEa. but6mmoreka [IOK
MowmeHnT cunsl. [1nedo cumsl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEPIOIO Tesa
Nmnynbc MmaTepuanbHOU TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubnmoreka [JOK
Nmmnynbe cuiibl. 3aKOH COXpPaHEHUS https://m.edsoo.ru/ff0c43d6
uMmnyibca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIITHOCTE CHJIBL.

16 Kunernueckast sHEprust MaTepruagibHON bubmmoreka [JOK
Touku. Teopema 00 M3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUU

17 [ToreHunanbHas sHEprusi. Bu6muotexa [JOK



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

[TorennumanbHas 3HEpPrUs ynpyro
neOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3n
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[loTeHumanpHbple U HEMOTEHIUAIBHBIE
cuiibl. CBsA3b paboThI
HEMOTEHUHUATbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPrUuu

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas paboTa
«HccnemoBanue CBs3u pabOThI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PACTIKCHUS
PE3HMHOBOT'O KIyTa»

20

KonTtponsHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKECHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEII

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ uzMmepenue. [llkana Temmeparyp



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

Ilenbcus

HUneansueiii raz B MKT. OcHOBHOE

bu6mmoreka [IOK

25 ypaBHenne MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemrepaTypa Kak Mepa

26 CpeHEeW KMHETUYECKON SHEPTUU bubmmoreka [JOK
JBU>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona

27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
JlaboparopHas paboTa

28 «MccnenoBanre 3aBUCUMOCTH MEKITY
napaMeTpamMu COCTOSTHHUS
Pa3peKEHHOr0 ra3a»

29 N3omnporieccrl B aeaabHOM ra3e u ux but6mmoreka [IOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crroco0n! e€ m3meHeHus. KoanuecTBo bubnuoteka [JOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edso0.ru/ff0c5952
SHEPTHUS OTHOATOMHOTO HJICATHBHOTO
rasa

bu6mmoreka [IOK

31 Brar rertonepeain https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

32 KonudecTBO TEIIOTHI IpH bubmorexa [IOK

. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadbaTHbIA mpoiecc

33 [lepBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubmmoreka [JOK
NIPUMEHEHUE K U30ITpoIieccaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTs poI1eccoB B bubmmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun nevicreus u KI1J1 remoBoit

but6mmoreka [IOK

35 MAIIUHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJ1
37 DKooruyeckue mpoodIeMbl
TEIUIOHEPTETHKU
38 O6o0maromuii ypok «MosexkysipHas bubnuotexa [JOK
¢duzrka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHas paborta mo Teme
39 «MomnekynsipHas puzuka. OCHOBBI bubmorexa [JOK
AP ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKH
40 [TapooGpazoBaHue U KOHICHCAIHS. Bu6muotexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS 1 OTHOCHTEIIbHAS
41 BJIAXXHOCTh BO3yXxa. HachileHHBIN bubmorexa [IOK
Ay - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u
42 amopdHbIe Teaa. AHU3OTPOITHS bu6nuoreka [JOK
CBOMCTB KpuCTaJLIOB. JKujakue https://m.edso00.ru/ff0c65f0
Kkpuctayabsl. CoBpeMEHHbIE MaTEepHUAIIb
[TnaBneHne M KPUCTAIUTH3AIINS.
43 VenpHas TEMIoTa MIaBICHUS bubmorexa [JOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
Bbubmunoreka LIOK
44 % 0
PABHEHHE TeIIoBoro banarca https://m.edso0.ru/ff0c6820
45 OnekTpu3anus Tei. JNeKTPUIECKUN bubmmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[IpoBOIHUKY, TUATIEKTPUKH U

46 HOJIYIIPOBOAHUKM. 3aKOH COXPaHEHUSI bubmmorexa LOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
ANEKTPUUYECKOTO 3apsiia
BzaumoperictBue 3aps0B. 3aKOH
47 Kyiona. TodeyHbBII 3IEKTPHUECKAI bubmmorexa LOK
Y ’ p https://m.edsoo.ru/ff0c6ces
3aps
Hanpspk€HHOCTB 3JIEKTPHYECKOTO
48 nosist. [IpuHOun cynepno3uuuu bubnmoreka [JOK
3NIEKTPUYECKUX NojeH. JInnuu https://m.edsoo.ru/ffOc6df2
HANPSHKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 osts. Iloreruman. PasHocts bubnnorexa [IOK
) HHat. https://m.edsoo.ru/ff0c6f00
[MOTEHIMAIOB
H OBOOHHUKU U JUIJICKTPUKU B
50 anpeKT OCTATUYECKOM nonIe bubmmorexa T[OK
p ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnexTpoéMKocTh. Konnencaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHJIEHCATOpa. DHEPIHUs 3apsHKEHHOIO bubmmorexa [IOK
A pa- p P https://m.edsoo.ru/ff0c72c0
KOHJCHCATOpa
53 JlabopaTtopHas pabota "M3mepenune
3JIEKTPOEMKOCTH KOHeHcaTopa"
[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOITMPOBAILHOTO

amnmapara, CTpyHHOTO IpUHTEpA.
DJIEeKTpOCTaTUYECKAs 3allUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMJIeHHE SIEKTPOIPUOOPOB

55

DIJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[MocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«I/I3yquHe CMCIIaHHOI'O COEANHCHUA
PE3UCTOPOBY

but6mmoreka [IOK
https://m.edsoo.ru/ffOc74f0

S7

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoyins-Jlenua

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

58

3akon OMa aJ1s MOJTHOM (3aMKHYTOM )
anekTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenue DJ1C ucToOUHMKA TOKA U
€TI0 BHYTPCHHCT'O COITPOTHUBJICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTPOHHAs MMPOBOJAUMOCTD TBEPIIBIX
METaJIOB. 3aBUCUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
temiiepaTypbl. CBepXIIPOBOIUMOCTh

60

DJIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

61

[TomynpoBoAHUKH, UX COOCTBEHHAS U

npuMecHas mpoBoauMocTsb. CBoMCTBa
p—~n-niepexoaa. 11omynpoBoIHUKOBEIE
pUOOPBI

bubmunoreka LIOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUH TOK B pacTBOPax U

pacIiaBax 3JIEKTPOIUTOB. bubmmoreka [JOK

62 1
DIIEKTPOIUTHYECKAS AUCCOIALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEeKTPUYECKUM TOK B ra3ax.

63 CaMoCTOSITeTbHBIN U 1 bubmuoreka [IOK
HECAMOCTOSITENbHBIN pa3psa. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DJeKkTpudecKre npudopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE 1 Bu6muotexa [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30macHOCTH

65 O06o0marmuii ypox 1 bu6nuoreka [IOK
«DNEKTPOAUHAMUKA» https://m.edsoo.ru/ff0c88be
KoHnTtponbHast pabota mo Teme

66 «2nekTpoctaTuka. [locTossHHBIN 1 bu6nuoreka [IOK
3JIEKTpUYECKUl TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
PA3JIUYHBIX CpCaAAX»

67 PesepBHbIil ypok. KoHTponbpHas 1 bubnmoreka [JOK
pabora o Teme "DneKTpouHaMHKa" https://m.edso0.ru/ff0c8c56

68 PesepBHblit ypok. O0o001maonmii ypokx 1 Bu6muotexa [JOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB 110 68
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11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoabnsie — Ipakrueckue fa[:;:ennﬂ :gg:;zl;:fenbﬂme
padoThbI padoTbI pecypen
[TocTosiHHBIE MAarHUTHI U X

1 B3auMoOAeicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bekrop MarHuTHOM MHAYKUUU. JIMHUK https://m.edso0.ru/ff0c9778
MarHUTHON MHAYKIUU
MaruuTtHoe 1nose NpoBOJHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubanorexa [HOK
BzaumopeiicTBre mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «/3ydyenue 1 1 bubmmoreka [JOK
MAarHUTHOTO TOJISl KaTYIIKH ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopatopHnast pabora 1 1 bubmmoreka [IOK
«HUccnenoBanue nelcTBUA https://m.edsoo.ru/ff0c9acO
MTOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYLIYIOCS 3apSyKEHHYIO YaCTHILY. 1 bubmmoreka [IOK
Cuna Jlopenna. PaGoTa crtbt https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarauTHas UHAyKus. [ToTok

6 BEKTOpa MarHUTHOU uHaykuuu. J/1C 1

WHAYKIWU. 3aKOH 3JIEKTPOMarHuTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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naaykuun dapanes

JlabopartopHnas pabota
«HccnenoBanme sSBICHUS
AJIEKTPOMArHUTHON UHIYKIIUW»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTH. SIBNEHUE
camouHaykiuu. IJ1C caMOMHIYKIIUH.
DHeprusi MarHUTHOTO TOJIST KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

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

TexHuueckre ycTporucTBa U X
MIPUMEHEHHE: TOCTOSSHHBIE MArHUTHI,
ANEKTPOMArHUTHI, FIEKTPOABUTATEND,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHAA 1€Yb

10

O6o0maromuii ypok «MarautHoe
moJie. DIeKTPOMAarHuTHAs WHITYKIIHSDY

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonrponsHast pabora o Teme
«MarsuTtHoe noz’e.
DNeKTpOMarHuTHasE MHTYKIUS)

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOOHBIC MEXaHUUECKUE
Kosebanus. ['apMoHnUeckue
KosiebaHus. YpaBHEHHE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Meproja MaJbIX KoJieOaHuil rpy3a Ha
HUTH OT JUITMHBI HUTU U MacChl TPy3a»

14

Koneb6arenbublit koHTYp. CBOOOAHBIE

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



https://m.edsoo.ru/ff0ca150
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ANEKTPOMArHUTHBIC KOJeOaHus B
uJeabHOM K0JIeOaTeTbHOM KOHTYpE.
AHanorus MexxJay MeXaHH4eCKUMHU U
ANEKTPOMArHUTHBIMU KOJIeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUSA SHCPIrUr B UACAIIbHOM
KoJIeOaTeIbHOM KOHTYPE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

IIpencrasnenue o 3aTyxarImux
KosieOaHusAx. BoiHy X 1eHHbIE
MexaHu4eckue kojebanus. Pezonanc.
BbIHy)KI[eHHInle QJICKTPOMArHuTHBIC
Kosie0aHus

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepemenHsbIit Tok. CHHYyCOUJAIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JIEHCTBYIOLIEE 3HAYEHNUE CUIIBI TOKA U
HaIpsKEHUs

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpedieHue
JIIEKTPUYECKON IHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
IIPUMEHEHHE AIEKTPUYECKOTO 3BOHKA,
reHepaTopa epeMEHHOro TOKa,
JIMHUU 3JIeKTpoliepesayd

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPTUU.
KynbTypa ucnonb3oBanus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanudueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocth

Bbu6nuoreka [JOK

21
pacIpOCTPaHEHUS U JJINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle ¥ MPOIOIbHBIE BOTHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3Byka. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX
23 cBolicTBa U ckopocTh. [1lkana bubmmorexa [TOK
P ' https://m.edsoo.ru/ffOccfe0
QJICKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paguOCBsI3U U
24 TeneBunieHus. PazBurue cpeacTn
cBs3u. Pagnosiokamus
o5 KonTponbnas padora «Konebanus u bubmmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMOnMHENHOE paCIIPOCTPAHEHUE
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
ToueuHbIil UICTOYHUK cBeTaA. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakenue cBeTa. 3aKOHbI
27 otpaxeHus ceera. [loctpoenue bubmmorexa [TOK
p L p https://m.edsoo.ru/ffOcd4e0
M300paKeHUH B IITIOCKOM 3epKalie
[Ipenomnenue ceta. [loaHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblii bubanorexka [HOK
YT'0J1 IIOJITHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKCHHUS
29 Jlaboparopnas padota «3mepenue bubmmoreka [JOK
MOKA3aTelsl MPETOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nuH3e. opmyiia TOHKOH JIMH3BI.
YBenuueHue JTUH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOWUCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB

39 oenoro ceera. L{er. JlabopaTopras
pabota «Habmonenue aucnepcuu
CBETa»

33 WnTtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JIudpakunonHas peneTka https://m.edsoo.ru/ffOced22

34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e

35 Onrtuyeckre npuOOPHI U yCTPOHCTBA U
YCIIOBUS UX 0€30I1aCHOTO TPUMEHEHUS
['paHuIBl TPUMEHUMOCTH

36 KJIaCCUYECKOM MexaHuKu. [TocTynarsl bubmuorexa [JOK
CIIELIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTECIIBHOCTHU
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.

37 3amenJieHne BpEeMEHH B COKpaIlleHNe bubmmorexa [JOK
J— https://m.edsoo.ru/ffOcfa42
DHeprus U UMILYJIbC PEISITUBUCTCKON

38 gacTHUIlbl. CBS3b MAcCChl C SHEPTHUEH 1 bubmmorexa [JOK
HMITYTBCOM. DHEpIHA TOKOA https://m.edsoo.ru/ffOcfc68
Konrponsnas padora «OnTHKa.

39 OCHOBBI cIeIMATIBHON TEOPUHU bubmmorexa [TOK

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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®oronsl. opmyina [1nanka. Jneprus

Bbubnmuoreka [JOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIIEN0BAHUE Eu6 [TOK
nOIMOTEKA
41 .0 A.T.
porosdpexra. Onpie: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddexra. YpaBHEHHE
42 BﬁHmTegHa H(lf)l(b(l)OToa(l)(;@)eKTa bubmorexa LHOK
A ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» portosddexra
Haenenne ceera. Onwitel I1. H.
43 JleGeneBa. XuMmudeckoe qeHCTBUE bubmorexa HOK
AeBa. s https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue yCcTpoucTsa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoTodeMeHT, (OTOIATUHK,
CoJIHeUHas OaTapesi, CBETOIHO]T
45 Pemenue 3agad mo reme « 3J€MEHTBI bubmuorexa [JOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnbBITEI
46 Pesepdopna o paccesHuro o-4actu bubmmorexa [TOK
PLOPA P t https://m.edsoo.ru/ff0d091a
IInanerapnas mozenb aroma
bu6mmoreka [IOK
47 I1 b
OCTyTTaTRt bopa https://m.edsoo.ru/ff0d0afa
N3nyyenue u nornomenue GoToHOB
48 MIpH TIEpEX0e aToMa C OJHOTO YPOBHS bubmorexa [JOK
P PEXOA . g P https://m.edsoo.ru/ff0d0afa
SHEPIuM Ha Apyroul. Buasl criekTpos
BomnHoBEIe cBOiicTBa yacTuIl. BOTHEI
. bubmuorexa [JOK
49 ne bpoitnsa. Kopryckymnsipao-

BOJIHOBOM nyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTY4YCHUC

50

OTKpBITHE pATHOAKTUBHOCTH. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOT'O U3JTYYCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
n3ny4deHus. BnusHue
PaZOaKTUBHOCTH Ha KUBBIE
OpraHu3Mbl

52

OTKpBITHE TPOTOHA M HEUTPOHA.
N3otomnbl. Anbda-pacma.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnan. ['aMma-u3nydyeHue

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTETUKHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
o3uTpoHa. MeTronbl HaOMIOACHUS U
PEruCTpanyy 3JIEMEHTAPHBIX YACTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMOIeUCTBUS. ENMHCTBO
¢bu3nIecKoil KapTUHBI MUPa»

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

55

Bun 3Bé3nHoro HeOa. Co3Besnus,
SIPKHE 3BE3/IBI, TUTAHETHI, UX BHIUMOE
nekeHne. ConHeuHas CucTeMa

56

Comnnaue. CoHeuHast aKTUBHOCTD.
Uctounuk sueprun CosiHia v 3BE€311



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3bI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3IbI TJIABHOM
nociieioBaTeabHOCTU. BHyTpeHHee
ctpoeHue 38E31. CoBpeMEHHBIE
MPEJICTAaBICHUSI O IPOUCXOXKICHUU U
sBomtonnu CoJiHIA U 3BE3]

58

Muneunsiit [Iyte — Hama [Manaktuka.
Ilonoxxenue n neuxxenne CoiHIIa B
lanaktuke. ['anaktuku. YeépHbie
JBIPBI B SIJpax rajlakTHK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas pabota «D51eMEeHTHI
aACTPOHOMUU U aCTPOPUIUKU»

62

Oo6o0maromuii ypok. Pois ¢usuku u
aACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH cdepax IesaTeIbHOCTH
YyeloBeKa

63

O6o0maromuii ypok. Pois 1 mecto
(hU3UKH U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOUW KapTUHE MUpa

64

O6o6maromuii ypok. Ponb
¢busnueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUH 0 Pu3nUecKon
KapTHHE MHpa




Ob6o06matomuii ypok. Mecto
(hU3UIECKOI KapTUHBI MUPA B 00IIEM

65 1
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHast UHIYKIUS
PezepBubiil ypok. Ontuka. OCHOBBI

67 CIeUATBHON TeOpUH 1
OTHOCUTEIbHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.

68 DeMeHThl aCTPOHOMUU U 1 bubmmorexa [TOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB 110 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 10 xmace/ Msxummes I.4., bByxosues b.b., Corckuit H.H. on
penakiueit [TapdpentreBoit H.A., AkuronepHoe o611ecTBo «M31arenbeTBo
«IIpocBenienue»

» Gusuka, 11 knacc/ Maxumes I'.J1., byxosues b.b., Hapyrun B.M. oz
penaxnueii [TaphentoeBoit H.A., AkimonepHoe o6mecTBo «3marenscTBo

«IIpoceemenue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






