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IMOSICHUTEJIBHAS 3AIIMCKA

IIporpamma 1o ¢u3uke 06a30BOr0 YpOBHS Ha YpPOBHE CpeAHero oOIiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHHWH M TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOI
oOpa3zoBaTenbHOM mporpammbl, mpenacraBieHHblx B PI'OC COO, a Takke ¢ y4éTom
dbenepasibHON pabodeil MporpaMMbl BOCTIIMTAHHMS W KOHIEMIIUM TPENOJIaBaHus Yy4eOHOTO
npeamera «®duszuka» B oOpa3zoBarenbHbIX —opraHuzanusx —Poccuiickoir  dDexepanuu,
pean3yIONMX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Conepxanue mnporpaMmbl 1Mo (U3MKE HAMpaBlIeHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4yHOW KapTuHBI Mupa oOyuatonuxcs 10—11 kiaccoB mpu oOydenun ux ¢usruke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-EATeIbHOCTHOrO noaxoja. [Iporpamma o ¢usmke cooTBETCTBYET
tpeboBanusiM OI'OC COO K 1uIaHHpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeAMETHBIM
pe3yibTataM OOYYeHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTh pEaH3alUU MEXKIIPEIMETHBIX
cBs3e (PU3MKM C €cCTeCTBEHHO-HAy4YHbIMH Y4eOHbIMH mpeameramMu. B Hell ompenensiorcs
OCHOBHBIE IEJIM M3y4eHUs (PU3MKH Ha YpOBHE CpPEIHEro oouiero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3MKHU: JIMYHOCTHBIE, METallpelMETHbIe, NpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no pusnke BKIIOYAET:

e [UIAHUPYEMbIE Pe3yJIbTaThl OCBOCHHUS Kypca (GU3UKU HAa 0a30BOM ypOBHE, B TOM UYHUCIIE

IpeIMeTHbIE Pe3yIbTaThl MO rojlaM O0yUYeHUS;

e cojnepxaHue yueOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

dusnka KaK Hayka 0 Hanbosee oOImuX 3aKOHaX MPHUPOIBI, BHICTYMAs B KAYECTBE yU4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHHH 00 OKpY)KaloleM MHpeE.
[konpHBIH Kypc GU3NKH — CUCTEMOOOpa3yromMi [UIsl €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MPEMETOB, MOCKOJIBKY (pU3MUYECKHe 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBIICHHUM, N3y4aeMbIX
XUMHEH, Ouosnoruel, ¢uznueckoil reorpadueit u acrpoHomueil. VMcnonp3zoBaHue U akTUBHOE
npUMeHeHne (U3MYecKHX 3HaHUI oOmpenenseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTHM B cdepe DSHEPreTuKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IIOJYYE€HHS HOBBIX
MaTepHaJioB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3zyueHue UMK BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOydaromuxcs, B GOpMUPOBAHNE YMEHUM
MPUMEHSTh HAYYHBIH METOJ TO3HAHUS MPH BBHIIOJIHEHUN UMHU YYEOHBIX MCCIIEIOBAHUI.

B ocHOBY Kypca Ghu3MKK A7 YPOBHS CPEHETO OOIIET0 00pa3oBaHus MOJOXKEH PsiI UACH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK IMPUHIUIIBI €0 NOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM ¢ HEHM KypC SIBISIETCS] IOTUUECKH 3aBEPIIEHHBIM, OH
COJZIEpKUT MaTepHall U3 BCeX pas3iesioB (PM3MKH, BKIIIOYAET KAaK BOIMPOCH KIACCHUYECKOH, TaK M
COBpEMEHHON (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUHU ¢ Hell MaTepuai Kypca GU3UKU 00bETUHEH BOKPYT
¢busznueckux Teopuid. Benymmm B Kypce sBIseTcss (OPMHUpPOBAHUE MPEACTABIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuszanusi npeanojaraeT UCIoJIb30BaHUE T'YMaHUTAPHOIO
noTeHIManza GU3N4YecKoil HayKu, OCMBICIIEHUE CBS3U Pa3BUTHS (DU3HMKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M KOJIOTHYECKUMHU MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gpu3nku npezmnonaraetT 3HaKOMCTBO € HIMPOKUM
KPYTroM TEXHHUUYECKHUX U TEXHOJOTUYECKUX MPHIOKEHNH U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEIEHHS JJIEMEHTOB COJEPKaHMA,
MOCBSIIEHHBIX 3KOJOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CYXIeHUs MPoOJIeM pPallMOHAIBHOTO MPUPOIOTIONB30BAHUS U
AKOJIOTMYECKOM 0€30IacHOCTH.



CrepXHEBBIMH dJIEMEHTaMHM Kypca (U3UKH Ha YPOBHE CPEIHEro oOLero odpazoBaHM
SABIAIOTCA (uU3NYeckue Teopuu ((POpMUPOBAaHUE MPEJCTABICHUH O CTPYKType HOCTPOEHUS
¢usnueckoil Teopuu, poiau (YHIAMEHTAIBHBIX 3aKOHOB W MPHHLUIOB B COBPEMEHHBIX
MPEJICTaBICHUSX O MPUPOJE, TPaHUIAX MPUMEHUMOCTH TEOPHM, JUIsl ONMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MIPOLIECCOB).
CucTeMHO-IeSITENbHOCTHBIN MMOAX0/1 B Kypce (PU3MKHU peanu3yercs Mpexae BCEro 3a CuéT
OpraHu3alMM SKCIEPUMEHTAIBHON AedaTenbHOoCTH oOyuatomuxcs. [[ng 6a30Boro ypoBHs Kypca
(GU3NKK — ITO WUCIIONB30BaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
1a00paTOpHBIX paboOT, KOTOpbIE B Iporpamme Mo (u3nke OObETUHEHbI B OOIMIMH CIHCOK
YUEHUYECKUX MPAaKTHUECKUX paboT. BrigeneHne B yka3aHHOM IepedHe J1abopaTOpPHBIX pador,
NPOBOJUMBIX ISl KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHKaMHU OOpa3oBaTeIbHOTO
mporecca UCXos U3 0COOEHHOCTEN TUIAHUPOBAHUS U OCHalleHHus kaOuHeTa ¢usuku. [Ipu s3Tom
obecrieunBaeTcsi OBJIAZCHUE OOYYarOIIMMUCS YMEHHUSMH MPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
UCCIIEIOBaHMs 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEUIOKEHHBIX THITOTE3.
Bonbiioe BHUMaHME yAenseTCs PEeIIEHUI0 Pacu€THBIX M KaueCTBEHHBIX 3ajad. [Ipu stom
IUIsL pacu€THBIX 3a]1a4 MPUOPUTETOM SIBIISIIOTCS 33[auu C SIBHO 33JJaHHOM (pM3MYECKOil MOJIeIbIO,
MO3BOJIAIOIINE MPUMEHSITh H3yUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena
Kypca, TaK ¥ UHTETpUpPYs 3HaHUS U3 pa3HbIX pasaenoB. [ KauecTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIIAIOTCA 3aJlaHusl Ha OOBSCHEHUE TMpOTEeKaHWs (PUINUECKUX SBJICHUM W TIPOIECCOB B
OKpY>Karollel >XU3HH, TpeOyromue BbiOOpa (U3MYecKOW MOJeNH JUIsl CUTYalluu IPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun c¢ TpeboBanusmu PI'OC COO k MarepHaIbHO-TEXHHUUYECKOMY
o0ecrnieueHnI0 yuyeOHOro rmpoiecca 0a3oBblil ypoBeHb Kypca (U3MKH Ha YPOBHE CPEIHEro
ob1iero oOpazoBaHMs JOJDKEH M3Y4aThCsl B YCIOBHSX MPEAMETHOro KaOMHeTa (PU3MKH WM B
YCIIOBUSIX MHTEIPUPOBAHHOTO KabMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOro 1ukia. B kaOunere
¢u3uku  JOKHO OBITh HeoOXxoauMoe JlabopaTopHoe 00OpyIOBaHUE Uil  BBITIOJTHEHUS
YKa3aHHBIX B MpPOrpaMMe Mo (pU3MKe yYEHMYECKHX MPAKTHUECKUX paboT U JEMOHCTPALMOHHOE
o0opyioBaHUE.
JlemoHCTpanmonHoe obopynoBanue (opMupyercs B COOTBETCTBHH C MPHUHITUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECIeYMBAaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMMme 1o
¢bu3MKe KIIOYEBBIX JIEMOHCTpAIMil A HMCCIEIOBAaHHUA M3y4YaeMbIX SBICHMH U MPOLIECCOB,
HMIIUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaboparopHoe 00opymoOBaHHE ISl YYEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecleyrBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JBYX
oOyuaronuxcsa. TemaTuueckre KOMIUIEKTHI J1a00paTOpHOTO O0OOpYAOBaHUS JIOJKHBI OBIThH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX U IM(POBBIX MPHOOPOB, a TaKxkKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE MU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMU LIETSIMH U3yUeHHS PU3UKH B 0011IeM 00pa30BaHUM SBISIOTCS:
e (QopmupoBaHHE HHTEpeca U CTpEeMJICHHsS] OOYyYaromMXCS K HAyYHOMY H3yYEHUIO
NPUPOBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pa3BUTHE TIPEJCTABIEHMH O HAayyHOM MeETOJle¢ TMO3HaHuiA U (HOpMHUpPOBaAHUE
UCCIIEI0BATEIBCKOTO OTHOIEHHS K OKPY>KAIOLIUM SIBIICHHUSM;

e (QopmMHupOBaHHE HAYYHOI'O MHUPOBO33pPEHUS KaK pe3yjbTaTa U3y4eHHs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (dopMupoBaHHE yMEHUI OOBSCHITH SBICHHUS C MCIIOJb30BaHHEM (DU3NICCKUX 3HAHUN U
HAYYHBIX JOKa3aTeJIbCTB;

e (QopmupoBaHUE NPEJCTABICHUN O POy (PU3UKH AJIS PA3BUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH 1 TEXHOJIOTH.

JlocTmkeHne 3Tux 1enell o0ecreurBaeTcs pelIeHHeM CIeAyIIIMX 3a/lad B IpoLecce
U3y4eHHsI Kypca (PM3MKU Ha YpOBHE CpeJHero oouiero o0pa3oBaHus:



e MpuUOOpeTeHHe CHCTEMBbl 3HaHUI 00 OOIIMX (U3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKITFOUAsT MEXaHHUKY, MOJIEKYISIPHYIO (PH3HKY, dJIEKTPOIMHAMHKY, KBaHTOBYIO
(bU3UKY U AIIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHWE YMEHHI TPUMEHATH TEOPETHYECKHE 3HAHHUA IS OOBSICHEHUS
¢u3nUeckux SBIEHUH B MNpHpOJE M JUISL TNPHUHATUS NPAKTUUYECKUX peIIeHU B
IMOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB PpEIICHUS pa3IM4YHbIX 337a4 C SBHO 3aJaHHON (u3ndecKkoi
MOJIETIbIO, 3aJla4, MOJAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE co3/aHue (HU3NUecKoi
MO/IEJU, aICKBaTHOM YCIIOBHSIM 3a/1auH;

e T[OHWMaHWE (PU3MUYECKUX OCHOB W TPUHIIMIIOB ICWCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOILYIO Cpey;

e OBJIAJICHWE METOJAMH CaMOCTOSITEIIFHOTO TUIAHMPOBAHUS M TPOBENCHUS (HU3NIECKUX
HKCIEPUMEHTOB,  aHalW3a M  UHTEepHpeTanud  HMHQOpPMALUHM,  ONpeleseHus
JIOCTOBEPHOCTH TOJIYY€HHOTO Pe3yibTarTa;

e CO3/1aHUE YCIIOBHMM JIJIS1 pa3BUTHs YMEHUI MMPOEKTHO-UCCIIe0BATEIbCKON, TBOPUECKOM
TESTEbHOCTH.

Ha w3ydenue ¢usuku (06a30BBI YPOBEHb) Ha YPOBHE CpPEAHETO OOIIEro oO0pa3oBaHUS
orBoautcs 136 vacoB: B 10 kiacce — 68 vacoB (2 yaca B Heneno), B 11 kimacce — 68 dacoB (2
yaca B HE/ICIIHO) .|

[Ipennaraemslii B mporpamme no (Gu3MKe NepedeHb JJabopaTOPHBIX U MPAKTUYECKUX padboT
ABIISICTCA PEKOMEHJOBAHHBIM, YUYMTENb JI€laeT BbIOOp MpPOBEACHUS 1a0OpaTOpHBIX pPadoT U
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUYaIOIIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Pa3zpnen 1. ®u3uka u MeTOAbI HAYYHOI0 O3HAHUS
®usnka — Hayka o mpupoge. Hayunsle MeTOIBI MO3HAHMS OKpyKaromiero mupa. Poisb
HKCIIEpUMEHTA M TEOPHH B MpOIlecce MO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (usnueckux siBieHUi U npoueccoB. Hayunbsle runorespl. duznyeckue
3aKOHBI ¥ TEOpUH. | paHUIIBl TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpMHIIUIT COOTBETCTBHUS.
Ponp u mecro ¢usuku B (OPMUPOBAHHMU COBPEMEHHOW HAyYHOM KapTUHBI MHpa, B
[IPAKTUYECKON NEATEIBHOCTH JIFOIEH.
Jlemoncmpayuu
AHanorossle 1 HU(GPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTUYUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe aBukeHHe. OTHOCHUTEIBHOCTh MEXAaHMYECKOro BikeHus. Cucrema
orcuéra. Tpaekropusi.

[Tepemenienne, CKOpPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
MAaTepHAIBHON TOYKH, UX MPOEKIIMH HA OCH CUCTEMbI KoopAuHAT. CloKeHue NepemMeneHnii u
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPsSMOJIMHEWHOe ABMkeHue. ['paduku 3aBHCHMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NIEPEMEILICHUS MATEPUAIIBHOM TOUKH OT BPEMEHH.

CBoOoaHOE magieHne. Y CKOpeHHe CBOOOTHOTO TaACHHUS.

KpuBonuueiinoe nBmxkenue. J[[BukeHne MaTepHalbHOW TOUKM MO OKPYXHOCTH C
MOCTOSSHHOW TI0 MOJYJI0 CKOPOCTBHIO. YTJIOBasi CKOPOCTh, JIMHEHHas CKOpocTh. Ilepuon u
gacToTa oOpareHus. L{eHTpocTpeMUTenbHOe YCKOPEHHE.

TexHuuYeckne yCTPOWCTBA M MPAKTUYECKOE MNPHUMEHEHHE: CIUJIOMETP, JBHKECHHUE
CHapsJI0B, LICIHbIE U PEMEHHBIE NIEPEIAYU.

Jlemoncmpayuu

Mogens cuctemMsl OTCUETA, UILTIOCTPALIUSA KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[IpeoOpazoBanme NBIKEHHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habumoienue nrxeHus Tena, OpoleHHOro Mo YIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOTHOTO MaCHHS.

Hanpasnenne ckopocTy npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydeHune HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEACICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHOIIEHUS ~ MEXAY  OYTSIMU,  NPOMAECHHBIMH  TEJIOM 32
MOCJIEIOBATENIbHBIE PAaBHBIE NPOMEXKYTKM BPEMEHH MPHU PABHOYCKOPEHHOM [JIBMKEHHUU C
Ha4yaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune nBrMKEHUs MIapUKa B BSI3KOW KUIKOCTH.

W3ydenue nBUKEeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuauun otHocurensHOCTH ['anuiesd. IlepBoiii 3akoH HeroToHa. HEpLIMaIbHBIE CUCTEMBI
oTCU€Ta.

Macca tena. Cuna. IlpuHnun cynepnosunuu cui. Bropoii 3akoH HbroToHa s
MarepuanbHOU ToukHU. Tpernii 3akoH Hpr0TOHA [U1s1 MaTepHUaIbHBIX TOYEK.

3akoH BceMupHOTO TsaroteHus. Cuna tsxkectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenne. Bunel Tpenus (mokos, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKeHUS U cuia TpeHus nokos. Kosadduuuent tpenus. Cuaa conpoTUBIEHUS
IIPY JBUKEHHUHM TENA B )KUAKOCTU WM rase.

[ToctynaTenbHoe U BpamiaTeiabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tena.

MoOMEHT cuibl OTHOCUTENIBHO OCH BpauieHus. Ilnedo cumbl. YcenoBus paBHOBecHs
TBEPAOIO Tea.

TexHuueckue yCTpOWCTBA M IMPAKTUYECKOE IMPUMEHEHHME: IOAIIUIIHUKY, JBUXKECHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne uHEpIUU.

CpaBHEHHME Macc B3aMMOJEHCTBYIOIIUX TEN.

Bropoii 3akon HeroTOHA.

N3mepenue cui.

Crnoxenue cui.

3aBHCUMOCTb CHUJIBI YIPYTOCTH OT Ae(opMariiu.

HeBecomocTs. Bec Tena nmpu yCKOpEHHOM MOIBEME U MaJCHUU.

CpaBHEHHE CHUJI TPEHUS TIOKOSI, KAYEHHSI U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPAOTO Tena. Bubl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopruie pabomul

N3yuenue nBuxeHus Opycka Mo HaKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HHUKAIOIIMX B NPYKUHE U PE3UHOBOM
oOpasiie, OT ux aedopmaruu.

HccenenoBanue ycaoBuil paBHOBECUsS TBEPAOTO TEJIA, UMEIOILETO OCh BPALEHUS.

Tema 3. 3akonbl coOXpaneHusn 6 mexaHuKe

HMnynbc MaTepranbHOM TOUYKH (TE€Na), CUCTEMBI MaTepUANIbHBIX TOYEK. VIMITynIbC CHUIIBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMs UMITyJIbca. PeakTUBHOE NBUKEHUE.

Pa6ota cumnbl. MOITHOCTD CHITBI.

Kunernueckass sHeprus maTepuanbHOM TOYKU. Teopema 00 W3MEHEHHU KHHETHYECKOU
JHEPIUH.

[TorenunanbHast Heprus. [loTeHnnanpHas SHEprus ynpyro AepOopMUPOBAHHON MPYKUHBI.
[TorennmanbHas SHEpPrus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[loreHuunanbHble M HEMOTEHIMANbHBIE CHIbl. CBA3b pabOThl HEMOTEHUHUATIBHBIX CHUJI C
MU3MEHEHUEM MEXAHNYECKOW SHEPTUU CUCTEMBI T€J. 3aKOH COXPAHEHHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMNEP, NPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKECHUE.

[lepexon nmoTeHIMATbHON YHEPTUH B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopruie pabomul

N3ydenne aOCONMIOTHO HEYNPYroro yaapa € IOMOIIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanue cBsa3u pabOThl CHUIbI C U3MEHEHHMEM MEXaHMUYECKOM SHEpruu Teja Ha
IIPUMEPE PACTKEHUSL PE3UHOBOTO JKI'yTa.

Pasnea 3. MosekyasipHast pU3MKa ¥ TEPMOAUHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHbBIE TIOJI0KEHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmwkenue. [quddysus. Xapaktep IBWKEHHS € B3aUMOACHCTBUS YaCTHIL
BeliecTBa. Mojenu CTPOEHHUsI Ta30B, >KUIAKOCTEH M TBEPIBIX Ted M OOBSCHEHHWE CBOWCTB



BEILIECTBA Ha OCHOBE 3TUX Mojened. Macca u pasmepsl Moiekyd. KonuuecTBo BemiecTsa.
[Tocrosinnas ABorajpo.

TeruoBoe paBHoBecue. Temneparypa u e€ usMepenue. Illkana remneparyp Llenscus.

Mopenp naeansHOro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJSPHO-KHHETUYECKONW TEOPHUH
uealbHOTO ra3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »Hepruu
TEIIOBOro JABWKEHHMs dactul Tra3a. lllkama temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VYpaBaenne Menneneesa—Knaneiipona. 3akon [lanerona. M3omporneccsl B uaeanbHOM rase c
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHHe M30MPOILIECCOB: U30TEpMa,
u30xopa, u3obapa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JMCKPETHOE CTpPOEHHE BellecTBa, (oTorpaguu MoJeKyn
OpPraHUYECKUX COCIUHEHUN.

OnbITel 10 U Py3un KUAKOCTEN U ra30B.

Mozens OpOYHOBCKOTO JBM)KEHUSI.

Mognens onbiTa llITepHa.

OnbIThl, JOKAa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aMO/IEHCTBUS.

Mopenb, HUTFOCTpUpYyrOLIas MPUPOLY JABICHUS ra3a Ha CTEHKH COCYA.

OnbIThl, WITIOCTPUPYIOIINE YPABHEHNE COCTOSTHUS MI€aIbHOIO I'a3a, U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Omnpenenenue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHH o00bEma
KOMHATBI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HE.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMEeTPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHss dHEprus TEpMOAMHAMUYECKOM CHUCTEMBI U
criocoOb! e€ u3meHeHus. KonuuectBo TemioTsl U pabora. BHyTpeHHss sHEprus 0lHOATOMHOTO
UJIeaIbHOTO ra3a. Busl Teronepesayu: TEIUIONPOBOIHOCTL, KOHBEKIUSA, U3IIydYECHHE. Y IeTbHAas
TEIJIOEMKOCTh BemecTBa. KoaudyecTBo TEmIoTsI Ipy TEIUIONEpeaaye.

[Tonsatne o0 anmabGatHOM mporecce. IlepBblil 3akoH TepMoauHamMukH. I[IpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMHUKH K H3ompolieccaM. [ padudeckas nHTEpOpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMocTh Mpo1eccoB B IPUPOJIE.

TenoBeie MamuHbl. [IpuHIUne! neiicTBus TemnoBbix MamuH. [IpeoOpa3oBaHust sHEpTruu B
TeroBbIX MammHax. Koaddunuent nonesnoro aerctBust temnoBoil mamuHbl. [{ukn Kapao u
ero Kod(PUITMEHT MOJIE3HOTO NEUCTBHI. DKOIOTHIECKUE MPOOIEMBI TETNIOIHEPTETHKH.

TexHuueckue yCTpPOHMCTBA U IPAKTUYECKOE IIPUMEHEHHE: JBUTATENIb BHYTPEHHETO
CropaHusi, ObITOBON XOJOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH SHEpruu Teja MpPU COBEPLIEHUH pPAaOOTHI: BBUIET NMPOOKU U3
OyTBUIKM TOJ JIEHICTBHEM CXKaTOro BO3[yXa, HarpeBaHue 3¢pupa B JATYHHOH TpPyOKe MyTEéM
TpeHUs! (BUACOIEMOHCTPALIHS).

M3MeHeHne BHYTpEHHEN dHEpruu (TeMIiepaTypsbl) Tea Ipy TeIIoNnepeaaye.

OmnbIT 0 aarabaTHOMY PACIIMPEHUIO BO3TyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Mozenu mapoBoil TypOUHBI, ABUraTessl BHYTPEHHETO CrOPAaHUs, PEaKTUBHOT'O JIBUTaTElsl.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecamniwie cocmoanus eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne U KoHjaeHcanmsa. Vcmapenne wu  kuneHue. AOCOIMIOTHAS U
OTHOCHUTEJIbHAS BIAXHOCTh BO3Ayxa. HacwlmeHHbIil map. Y AenbHas TeIIoTa mapooOpa3oBaHus.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT J1aBJICHMSL.



Tsépnoe Teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPONHS CBOWCTB KPUCTAIIOB.
Kunkue xpucramisl. CoBpeMeHHble MaTepuainbl. IlnaBnenwe m kpuctammmzanus. Y AenbHas
TerutoTa miasieHus. Cyonumanus.

VYpaBHeHuUe TEII0BOro OanaHca.

TexHuueckue yCTpONCTBA M TNPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTMH  TMOJIyY€HUS COBPEMEHHBIX MaTepuaioB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoJiCTBa HACHIIIEHHBIX [1APOB.

Kunenuve npu moHM>KEHHOM JIaBJICHUH.

CrniocoObl H3MEpEeHUs BIaXXHOCTH.

Habmonenue HarpeBaHus U MJIaBlI€HUs KPUCTAJIMUYECKOTO BELIECTBA.

JleMOHCTpanus: KpUCTaJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3mepenne OTHOCUTENBHOMN BIa)KHOCTH BO3/1yXa.

Pazpnen 4. DuekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzanmsi Tesl. OJEKTpUYEecKHil 3apsa. JBa BuAa DIIEKTPUYECKHX 3apsJlOB.
[IpoBOAHMKY, TUANIEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslii  JIEKTpUYECKHM  3apsi.
Onextpuyeckoe mojne. HanpsxEHHOCTh anekTpudeckoro mois. IlpuHuun cynepno3unuu
EKTPUUECKUX IoJIeN. JINHNN HanpsKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocrarmyeckoro mois. [loteHuman. Pa3HOCTH NOTEHIMANOB.
IIpOBOAHMKY M TUAIIEKTPUKHU B IEKTPOCTATUYECKOM ToJIe. J(ManeKkTpuyecKas MpOHULIIAEMOCTb.

DnekTpo€MKOoCcTh. KoHmeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHJIEHCATOpa. DHEprus
3apsHKEHHOTO KOH/IEHCATopa.

TexHuyeckue ycTpoilcTBa M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE DJIEKTPONPHOOPOB, KOHAEHCATOP, KOMHPOBAILHBIN
anmapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpoNCTBO M MPUHIUI JEHUCTBUSA 3JIEKTPOMETPA.

B3aumoaeiicTBie HadIEKTPU30BAHHBIX TEIN.

DJIEKTPUYECKOE MOJIE 3apsHKEHHBIX TEl.

IIpoBOAHMKH B 3JIEKTPOCTATHUECKOM IIOJIE.

DJIEKTPOCTaTUYECKAS 3allHTA.

JIMDIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCaTopa OT IUIOIAAd IUIACTHH,
paccTOsSHUA MEXYy HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOH/IEHCATOopa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOpPA.

Tema 2. llocmoannwtii 3nekmpuyeckuit mok. Toku é paznuunvix cpedoax

DNeKTpUYECKUN TOK. YCIIOBHUS CYILIECTBOBAHUS AJIEKTPUUYECKOro Toka. MICTOUHMKHM TOKa.
Cuna Toka. [TocTOSHHBIN TOK.

Hanpsioxenue. 3akon Oma Jy1st ydyacTka 1enH.

DNeKTpUYECKOE COIIPOTHUBJICHHE. VY nensHoe COINIPOTUBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMENIAHHOE COEUHEHUE ITPOBOIHUKOB.

Pab6ota snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomHOCT 37EKTPUIECKOTO TOKA.

DNeKTpOABIKYILAs CHJIa U BHYTPEHHEE CONPOTHBIIEHUE UCTOUYHUKA TOKA. 3akoH OMa Juis
MIOJTHOM (3aMKHYTOH) 371eKTpruecKkoil enu. KopoTkoe 3amMbIkaHue.



DJNEeKTpOHHAas IPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCHMOCTb COIIPOTHBIIEHHS METAJNIOB
oT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

OnexTpuyecKkuil ToK B Bakyyme. CBOICTBaA 2JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHass M TNpPUMECHas MPOBOAUMOCTh MOJIYNPOBOJIHUKOB.
CoiicTBa p—n-nepexona. [lonynpoBoaHUKOBBIE TPUOOPHI.

DJNeKTpUYecKui TOK B pacTBOpaXx M paciulaBax »3JEKTPOJUTOB. DIEKTPOIUTHUECKAs
AUccoLranus. JIEKTPOIIN3.

DneKkTpu4yecKuid TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN paspsia. MoaHus.
[Ina3zma.

TexHuyeckue yCTpoilcTBa W TNPAKTUYECKOE NPHUMEHEHHUE: aMmIepMeTp, BOJBTMETP,
peocTar, HCTOYHMKH TOKAa, 3JEKTpOHArpeBaTeibHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIILHBIE
npuOOpbI, TEPMOMETP CONPOTHBIICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPbHI U (OTOPE3UCTOPHI,
IIOJIyTIPOBOTHUKOBBIN TNOJI, TaJbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa ¥ HaIIPSDKEHUS.

3aBUCUMOCTb COMPOTUBIIEHUS UWIMHIPUYECKUX TPOBOJHUKOB OT JJIUHBI, IUIOIIAIU
MIONIEPEYHOI0 CEUYEHUS U MaTepuaa.

CwMmenianHO€ COeTUHEHHNE TPOBOTHUKOB.

IIpsimoe u3MepeHne 3IeKTPOABMKYIIEH cuibl. KOpOTKOE 3aMblKaHUE TalbBaHUUECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE ANIEKTPOJIUTOB.

HckpoBoii pa3psii 1 IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSAS MPOBOJUMOCTD AUOA.

Yuenuueckuui sxcnepumenm, nabopamopruie pabomul

N3ydeHne cMeIaHHOTO COeTUHEHHS pE3UCTOPOB.

W3mepenne  NEKTPOABMIKYLIEH CHJIbl HMCTOYHMKA TOKA W €r0  BHYTPEHHETO
COTIPOTHBIICHUS.

Habmronenue snexrpoiusa.

MexnpeameTrHblie CBSI3H

Nzyuenne kxypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce ocCymecTBISeTCS C Y4ETOM
COJIEP’KATENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMHU MaTeMaTHKH, OWOJIOTMH, XHMHH,
reorpa(guu U TEXHOJIOTHH.

Mesicnpeomemuvie nowsimusi, CBA3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOTIO IO3HAHUS:
ABJICHUE, HAay4HBIM (akt, rumoresa, (u3ndeckas BEIUYMHA, 3aKOH, Teopus, HaOIIo/IeHHe,
AKCIIEPUMEHT, MOJICIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHMH, JMHEHHas ¢yHKUWs, mapadona,
runep6oia, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE QYHKIMHU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX IMPOEKLIUU Ha OCH
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozus: MexaHn4yeckoe JABWKEHHE B KUBOU mpupoze, Auddysus, ocMoc, Tem1000MeH
KHUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHUE), AIEKTPUUECKHUE SIBICHUS B
YKUBOW MPUPOE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPIABIX TEJN, XHUAKOCTEH M Ta30B, AIEKTPUYECKHE
CBOMCTBa METAJJIOB, 3JIEKTPOIUTUYECKAS JUCCOLIUAIINS, TalbBaHHKA.

T'eoepaghus: BIa)XHOCTB BO3lyXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeodpazoBaHue IBUKEHHUM C MCMOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHMKE, MOJIIMIIHUKH, HCIIOJIB30BAHNE 3aKOHA COXPAHEHMs UMIyJIbCa B TEXHUKE (pakera,
BOJAOMET U Jpyrue), JBUTAaTeIb BHYTPEHHEr0 CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUN TOJYyYEHHUs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE



HAaHOMATEpUAJIOB, M  HAHOTEXHOJOIMH,  DIEKTPOCTATHUYECKas  3aluTa,  3a3eMIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPHUHTEP, DIIEKTPOHArpeBaTeibHble MPUOOPHI,
3JIEKTPOOCBETUTEIIBHBIE TPHUOOPHI, TabBAHUKA.

11 KUIIACC

Pazpnen 4. DuekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKYUS

IlocrosiHHble MarHuTHL. B3auMopelcTBHE NOCTOSIHHBIX MAarHuToB. MarHuTHOE IOJIE.
Bekrop marautHOM MHAyKUnU. [IprHIAN Cyniepno3niy MarHUTHBIX NoJIel. JIMHUM MarHuTHOM
uHayKnuu. KapTtuHa AMHUN MarHUTHOM MHYKIWU TOJISI TOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1oje IpoBOJAHMKA ¢ TOKOM. KapTuHa NMHMNA MHIYKIIMM MarHUTHOTO MOJIS
JUIMHHOTO TIPSMOT0 IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLEBOTO MPOBOJHHUKA, KATYIIKH C TOKOM.
OnbiT Dpcrena. BzaumoaencTerue mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ Moayib W HampaBieHue. J[[Br>keHue 3apspKeHHOM YacTUIBI B
OJTHOPOJHOM MarHuTHoOM noje. Pabota cuibl Jlopenna.

SBneHue HIEKTPOMAarHUTHOM HMHIYKIWW. [IOTOK BekTOpa MArHWTHOM WHAYKIIMH.
DNEKTPOABMKYILAs CUJIa UHIYKIMH. 3aKOH 3JIE€KTpOMaraiuTHoi nuaykiuu dapanes.

BuxpeBoe anekTpuueckoe mose. DNEKTPOABHKYINAS CWiIa WHAYKIMM B IIPOBOJHHUKE,
JBYKYIIEMCS TIOCTYIATENIBHO B OJHOPOIHOM MAarHUTHOM IIOJIE.

IIpaBuno JleHna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABIIKYILAS CHUJIa CAMOMHIYKIIMH.

DHeprusi MarHUTHOTO MOJIS KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuyeckue ycTpoiicTBa U MPaKTUUYECKOE MPUMEHEHHE: IOCTOSHHbIE MAarHuThI,
AJIEKTPOMArHUTHI, JJIEKTPOJIBUraTeNb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE HIIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHUM MHOYKIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre NBYyX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIopeHIla Ha MOHBI SJIEKTPOJINTA.

SIBeHNE DIIEKTPOMArHUTHON MHAYKLIHH.

[IpaBuno JleHna.

3aBUCUMOCTD 3JIEKTPOABIIKYIIEH CHJIBI MHAYKLIUU OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MIOTOKa.

SIBneHne caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3y4yeHne MarHuTHOTO TOJIS KaTYLIKH C TOKOM.

HccnenoBanue 1ecTBUS NOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBJIEHUS 2JIEKTPOMArHUTHON MHAYKLUU.

Pa3nen 5. Kojie0anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHumHple KOJ1e0anus
Konebarenbnas cucrema. CBOOODHBIE MexaHMuYecKue KonebaHus. [apmMoHuMYeckue
koneOanus. Ilepuon, uactora, amrmumryaa U ¢dasza konebanuid. [IpyKUHHBIH MasTHHK.
MatemaTuyeckuii MasTHUK. YpaBHEHHE TapMOHUYecKuX KoseOanuil. [IpeBpareHue sHEpruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.



Konebartenbubiii koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJIGOAHHSI B HICATBHOM
KoJeOaTeIbHOM KOHType. AHAJOTHUA MEXIYy MEXaHHYeCKUMH U  DJIEKTPOMarHUTHBIMHU
konebanusimu. @opmyna TomcoHa. 3akoH COXpaHEHHsI SHEPTUU B UACATHHOM KOJIEOaTeIbHOM
KOHTYpE.

[IpencraBienne o 3aTyXaromMX KojeOaHUSX. BBIHYXJICHHbIE MEXaHUYECKUE KOJeOaHus.
Pe3onanc. BeiHy)€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMS.

[lepemennbIit Tok. CUHYCOMJANbHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYTHOE U IEVCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA U HAIIPSKECHUS.

Tpanchopmarop. IlpousBoacTBo, mepenadya W MOTpPeOICHHE SICKTPUYECKON JHEPTHUU.
OKOJIOTUYECKUE PHUCKA TIPU MPOU3BOJCTBE AIEKTpodHEepruu. KynbTypa HCHOJIB30BAHUS
AJIEKTPOIHEPIUU B MIOBCEIHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: DJJIEKTPUYECKUN 3BOHOK,
TEHepaTop NEPEMEHHOIO TOKA, TUHUU DJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJIeOATeNbHOM CUCTeMbI (TIPY>KUHHBIN WK MaTeMaTHUYeCKUN
MasITHHK).

Habmoienue 3aTyxarommx KoueOaHmii.

HccnenoBanue cBOMCTB BBIHYK/IEHHBIX KOJI€OaHMIA.

Habmoienue pesonanca.

CB0OOIHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcummiorpaMmsl  (3aBUCUMOCTH  CHJIBI  TOKAa MW HampsDKEHUST OT BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3onanc npu mocnenoBaTENbHOM COEIMHEHUM PE3UCTOPA, KATYIUKHM MHIYKTUBHOCTH W
KOHJIEHCATOpA.

Mogenp TMHUA JIEKTPOIIEPEIAYUH.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPUOA MAJBIX KOJIEOAHU rpy3a Ha HUTH OT JJUHBI HUTH U
MaccChl rpy3a.

UccnenoBanue mnepeMeEHHOro TOKa B LENM U3 IOCIEAOBATEIbHO COECIMHEHHBIX
KOHJICHCATOpa, KaTYIIKH U PEe3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanudeckue BOJHBI, yCJIOBUs pacnpoctpaneHus. [lepuoa. CkopocTh pacnpocTpaHEeHHs
u januHa BoONHBL [lomepedHble W TpoOONbHBIE BONHBL. MHTephepeHus © AUPPAKIHS
MEXaHUYECKUX BOJIH.

3Byk. CKkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS M3JyY€HUS SJEKTPOMATHUTHBIX BOJH. B3anmuas
opueHrtauus BektopoB E, B, V B snexkrpomarHutHoil BoiHe. CBONCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)K€HHEe, IpeJoMIIeHue, TMoisipu3anus, audpakuus, uHTepdepenius. CKOpocTb
AJIEKTPOMATHUTHBIX BOJIH.

[[Ikana >meKTpOMarHuTHBIX BOJH. [IprMeHEHHEe 3JIEKTPOMArHUTHBIX BOJH B TE€XHUKE U
ObITY.

[TpuHIMIIBI paaKOCBS3U U TeNeBUACHUS. Pagromokausi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpebl.

TexHu4yeckue ycTpoWCTBAa M MPAKTUYECKOE NMPUMEHEHUE: MY3bIKAJIIbHbIE WHCTPYMEHTBHI,
yJIbTPa3BYKOBasi MAarHOCTHKAa B TEXHUKE M MEAMIIMHE, pajap, paJuonNpUEMHHUK, TEIEBU30p,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pa3oBaHue U PACIPOCTPAHCHHE TOTIEPEYHBIX U TIPOJIOJILHBIX BOJIH.

Koneb6mromeecs Teno Kak HCTOUYHUK 3BYyKa.

HaGmronenue otpaxeHus: v MpeIOMIICHUSI MEXaHUIECKUX BOJIH.

Ha6moienue natepdepeHnnu u Aupakiiniy MEXaHHIECKUX BOJH.



3BYKOBOM PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIAOM W YacTOTOH
KoseOaHuil.

HccnenoBanne CBOWCTB  AJIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HHE, IPEJIOMIICHUE,
nonsipu3anus, nudpakius, HTephepeHIHsL.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsimonuHeiiHoe pacripocTpaHEeHUE CBETa B OAHOPOJAHOMN Cpeie.
JIy4d cBera. ToUeUHBIN UCTOYHUK CBETA.

OTtpaxeHune cBeTa. 3aKOHBI OTpakeHHUs cBeTa. [locTpoeHHe H300paKEHH B IUIOCKOM
3epKaje.

[Ipenomnenne cBeta. 3aKOHBI MPENOMIICHHS CBeTa. AOCONIOTHBIA TOKa3aTelb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOTO BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcus cseta. CnoxHbIi coctaB Oesnoro cBera. LIBer.

Cobuparoniie u pacceuBarolue IWH3BL. ToHkass nuH3a. DOKYCHOE pACCTOSIHHE U
onTUYeckas cuiia TOHKOM nuH3bl. [locTpoeHne nzo0paxkeHuit B COOMPAIONINX U pacCEeUBAIOLINX
nrH3ax. @opMysia TOHKOM JIMH3bI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHble UCTOYHHKHU. Y CIIOBUS
HaOJIIOZICHUS MAKCUMYMOB ¥ MHHUMYMOB B MHTEP(EPEHIIMOHHONW KapTUHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UICTOYHUKOB.

Hudpakuust cBera. [udpaxiuonHas pemérka. YcioBue HaOMIOAECHHUS TJABHBIX
MaKCHMYMOB TIPH TaJICHUU MOHOXPOMATUYECKOTO CBETa Ha JUPPAKIIHOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOHCTBA W TMPAaKTUUYECKOE NPUMEHEHHe: OYKH, Jymna, Qoroammapar,
MPOCKITMOHHBIM ~ ammapar, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs OITHKA, JAUPPAKIIMOHHAS
pemeéTKa, oJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHetHOE pacnpoCTpaHEHUE, OTPaKEHHWE M IMpesoMiieHue cBeTa. Onruyeckue
puOOpHI.

[Tonnoe BHyTpeHHee oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue CBONCTB N300paKEHHM B JIMH3aX.

Mopenu MUKpPOCKOIIa, TEIeCKOona.

Ha6mronenue natepdepeHnmn crera.

Habmonenue nudpakuuu cera.

HaGmronenue aucnepcnn ceta.

[Tony4yenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonmyuenue cniekTpa ¢ HTOMOIIbIO TU(DPAKIINOHHON PEIIETKH.

Habmoienue nonsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne nokazaress IpeoMICHHs CTEKJIa.

HccnenoBanue CBONCTB N300paKEHHM B JIMH3AX.

HaGmonenue nucnepcun cBera.

Pa3nea 6. OcHOBBI cieHAJILHON TEOPHH OTHOCHTEIbHOCTH
['paHuubl NPUMEHUMOCTH KJIACCUYECKON MeXaHWkH. [locTymaTel cnenuanbHOW TEOopUH
OTHOCUTEIBHOCTU: HWHBAapPUAaHTHOCTb MOJYJIA CKOPOCTH CBE€Ta B BAaKyyMe€, [PUHIUI
OTHOCHUTEILHOCTH DUHINITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeAJICHUE BPEMEHH U COKpAIEHUE JJIUHBI.
OHeprus ¥ UMIYJbC PEISTUBUCTCKON YaCTHIBI.
CBs13b MaccChl € PHEPTUEH U UMITYJIBCOM PEISTUBUCTCKOW YAaCTUIBI. DHEPTHUs MOKOSI.



Paszpnen 7. KBanToBas puszuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®otonbl. Popmyna Ilnanka cBs3u sHEprun HOTOHA C €ro YacTOTON. DHEPTUd U UMITYJIbC
¢doroHa.

OtkpbiTue u wuccienoBanue ¢ororpdexkra. Ombitel A. I'. CromeroBa. 3aKoHBI
doroaddekra. Ypasuenue DitHmrerina s Gpororddexra. «KpacHas rpanunia» gporosddexra.

JlaBrenne cBera. OnbiTel [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue YCTpOHCTBA M MNpaKTHUECKOE NpUMEHEHHe: (POTo3JaeMeHT, (OTOAATUHK,
COJIHEYHas Oatapes, CBETOAMOI.

Jlemoncmpayuu

®oTo3(exT Ha yCTaHOBKE € TUHKOBOM MIACTHUHOM.

UccnenoBanue 3akoHOB BHENIHETO GhoTOdPdekTa.

Ceeronuon.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnwiTel Pesepdopaa mo paccesauro o -dactuil. [lmanetapnas
Mmojenb atoMa. Iloctynarel bopa. M3nydyenue u nornomeHue GOTOHOB NpU MEpexoje aToMa ¢
OJIHOTO YpOBHSI JHEepruum Ha Jpyro. Bunbel cnektpoB. CHekTp ypoBHEW HHEpPruM arToma
BOZOpOAA.

BonHoBbIe cBoiicTBa yactull. BonHel ae bpoitnsa. KopnyckyasipHO-BOTHOBON TyaTu3M.

CIHIOHTaHHOE U BBIHYKJEHHOE U3IyUYECHHUE.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHE: CHEKTpPalbHBIM aHAIN3
(creKTpoCKoI), J1a3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

OrnpeneneHne JUIMHBI BOJHBI J1a3epa.

Habmronenue nuHeHyaTbIX CEKTPOB U3ITyUYESHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Hal6mronenue nmuHevaToro crekrpa.

Tema 3. Amomnoe s0po

OKCIIEpUMEHTBI,  JOKa3blBAlOIIME  CIOKHOCTh  CTPOEHUS  sjipa. OTKpbITHE
panuoaktuBHocTH. OnbITH Pesepdopna mo onpeeneHuio cocTaBa paaAMoakKTUBHOTO U3TY4YEHUS.
CgoiicTBa anb(a-, Oera-, raMmma-u3iyuyeHus. BiausHue paaroakTHBHOCTH Ha KHUBbIE OPraHU3MBI.

OTkpeiTHe TpoToHa W HeWTpoHa. Hykinonnas mozpens sipa ['eiizenOepra—lBaneHko.
3apsn sapa. MaccoBoe uncio siapa. M3orornsl.

Anbda-pacnaa. DIEKTPOHHBIH M MO3UTPOHHBIA Oera-pacman. ['amma-usmydeHue. 3akoH
PaZMoaKTUBHOTO pacmaja.

DOHeprus CBsA3M HYKIIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepHblie peakuuu. JlelleHHe U CUHTE3 sIIEp.

Snepusiii  peakrop. TepmosiaepHblit cunTe3. IlpoOGneMbl M HEpCHEKTHBHI  SACPHOM
SHEPreTUKHU. DKOJIOTUYECKUE aCTIeKThl SEPHOMN SHEPTreTHKU.

OnemeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHI.

@dyHnameHTaIbHbIE B3aUMOAECHCTBHS. EAMHCTBO (pm3nvecKoil KapTHHBI MUpA.

TexHuyeckue ycTpoWCTBAa M MPaKTHUYECKOE MPUMEHEHHE: J03UMeTp, kamepa BuibcoHa,
SJIepHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUINX YACTHII.



Yuenuueckuui sxcnepumenm, nabopamopruie pabomul
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3pnen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3HKH

Oranel pa3BuTus acTpoHomuu. [lpukinazHoe M MHUPOBO33PEHYECKOE 3HAUYEHHE
aACTPOHOMMUH.

Bun 3Bé3aHoro Heba. Co3Besnust, ApKue 3BE3/bI, IIAHETHI, UX BUAUMOE JBIKEHHE.

Conneynas cucrtema.

Connue. ConHeuHass akTUBHOCTh. Mcrounmk sHeprum ConHua u 3BE3a. 3BE3IBI, UX
OCHOBHBIE€ XapaKTepUCTHKU. JlnarpamMma «CHEKTpaldbHBIA KJIACC — CBETUMOCTB». 3BE3JbI
IJIABHOM TI0CJIEIOBATENBbHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTB» MJIs 3BE3] TIJIABHOM
MIOCJIEIOBATENbHOCTH. BHyTpeHHee cTpoeHne 3BE3A. COBpPEMEHHBIE MPEACTABIECHUS O
IIPOUCXOXKAEHNN U 3Boonu CoslHIA U 3BE31. DTambl KU3HU 3BE3I.

Muneunsiii [1yTe — Hama Nanaktuka. [lonoxenue u nuxenne ConHua B ['anaktuke. Tumsl
rajakTuk. PaguoranakTuku v kBazapsl. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pazberanume ramaktuk. Teopus
bonbuioro B3peiBa. PennKTOBOE N3IyUYEHHE.

MacmrabHast ctpykrypa Beenennoil. Meraranaktuka.

Hepemménnsie npoOiaeMbl aCTpOHOMUH.

Vuenuueckue nabnrooenus

Habmronenust HeBOOPYXEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH
JUI OTIpE/IETICHUS MOJIOXKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HS
CeBepHoOro nostymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marniee noBTOpeHue

Ponp ¢usuku u acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJOTHYECKOH, COIMAIBLHON |
THYECKON cdepax [IesATeTbHOCTH YeJIOBEKa, pojib M MecTo (U3UKM M aCTPOHOMHMU B
COBPEMEHHOW HAay4YHOM KapTUHE MHpa, poJib (QU3NYEecKod Teopun B (HOPMHPOBAHUU
npecTaBiIeHuit 0 GU3NYeCKOl KapTHHE MUpa, MECTO (PU3UUECKOM KapTHHBI MUpa B 00LIEM psity
COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX NPEJICTABICHUMN O MPUPOJIE.

MexnpeamerHbie CBA3U

N3yuenne xypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocylmiecTBIseTCsl € Y4€TOM
COJIepKATENIbHBIX MEXIPEIMETHBIX CBsI3€ € KypcamMH MaTeMaTUKd, OWOJOTHM, XHMUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nowsimus, CBS3aHHBIE C HW3YYEHHEM METOJOB HAYYHOTO MO3HAHUS:
sBJICHUE, Hay4yHbIH (pakT, rumoresa, (usnueckas BeIUYUHA, 3aKOH, TEOpHsl, HaOJNIO/EHUE,
JKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHHUI, TPUTOHOMETpPUYECKHE (YHKIIMU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JEMEHTApPHBIX (DYHKIUH,
NPU3HAKU 000U TPEYTOJIbHUKOB, ONpeieieHNe TUIOAI1 TNIOCKUX GUryp 1 00bEMa Tell.

buonocus: snexrpuueckue SBICHHS B JKMBOW NpUPOJE, KosieOaTelbHblEe IBUKEHHS B
KUBOW TNPUPOJE, ONTUYECKHE SBICHHS B XUBOW NPUPOJE, AECHCTBUE paJMallud Ha JKUBBIC
OpraHU3MBl.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEpABIX TeI,
MEXaHU3Mbl 00pa30BaHMs KPUCTAUINYECKON PEIIETKH, CIEKTPAJIbHBIM aHaIH3.

l'eoepaghus: marHuTHBIE TOJTIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX Py, HOTOChEMKa 3eMHOM
ITOBEPXHOCTH, NIPEICKA3aHUE 3EMIIETPSICECHU.

Texnonocus: NTUHUM JIEKTPOIIepead, TEHEpaTOp MEPEMEHHOIO TOKA, JJEKTPOIBUIaTeb,
UHAYKLIMOHHAS Te4yb, pajap, paJuONpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHUKA, COJIHEUHasi 6aTapesl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «Du3nka» Ha YpPOBHE CPEAHEr0 OOIIEro oOpa3oBaHHS
(6a30BBIf  ypPOBEHB) JIODKHO  OOECTEUUTHh  JIOCTHXKCHHE  CIEIYIONIUX  JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndaHOCTHBIE pe3ybTaThl OCBOEHHUS yueOHOro mpeamera «@Du3uka» JOIKHBI OTPa)kaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCSl PYKOBOJACTBOBAThCA C(POPMUPOBAHHON BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllui, TIO3UTHUBHBIX BHYTPEHHHUX
yOSKIEHUH, COOTBETCTBYIOLIMX TPAJUIMOHHBIM LIEHHOCTSIM  POCCHUHCKOro  0OIecTna,
paciivpeHHe >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOLIECCE PeaTu3alliid OCHOBHBIX
HaIpaBJE€HUN BOCIUTATENBHOU IEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) rpamaaHCcKOro BOCIIMTAHMSA:

cOPMUPOBAHHOCTh TPAXKAAHCKOW TO3WIMH  OOydYaloIIerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUNCKOTo OOIIeCTBa;

MPUHITHE TPATUIMOHHBIX OOIIEYEIIOBEYECKUX TYMAHUCTHUECKUX M JIEMOKPATHYECKHX
IIEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpecax IpakJaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPaBIEHUH B 00pa30BaTeIbHON OpraHU3aliy;

YMEHUE B3aUMOJEHCTBOBATh C COLMAIbHBIMM HHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMHA ¥ Ha3HAYEHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM JEATENBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUMCKOM TPAXKIaHCKON HIEHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM POCCHMCKHX
yu€HBIX B 001acTU (PU3UKU M TEXHHKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITHYECKOTO MOBEACHUS;

CHOCOOHOCTh OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTHPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B JI€ATEILHOCTH YUYEHOTO;

OCO3HaHUE JINYHOTO BKJIJa B IOCTPOEHHE YCTOWYUBOTO OyIyILEro;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4YHOTO TBOPUYECTBA, MPHUCYIIETO
¢duznueckoil Hayke;

5) Tpya0BOro BOCIMTAHUSA:

UHTEpEC K pPa3IUuHbIM cdepaM NpodecCHOHAIBHOW JesITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (M3WUKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymaymien
npodeccuu 1 peann30BbIBaTE COOCTBEHHBIC KU3HEHHBIE TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHHMIO U CaMOOOpa3oBaHUIO B o0nacTh (HU3MKUA HA
MPOTSKEHUH BCEH JKU3HU;

6) 3K0JI0rM4YecKOro BOCIIUTAHMSI:

C(OPMHPOBAHHOCTh JKOJOTMYECKOH KYJIBTYPHI, OCO3HAHHE TIJI00AJBHOIO Xapakrepa
AKOJIOTMYECKUX MPOOIIEM;

IUTAHUPOBAHME M OCYIIECTBIIEHUE NEHCTBUII B OKpYKAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJel YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA;

pacIlUpeHHe OIbITa JIEATENbHOCTH DKOJIOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUN 110 (PU3UKE;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:



Cc(OPMHPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3ButTus HU3NYECKON HAYKU;

OCO3HAHUE IIEHHOCTH HAay4YHOH JeATeNbHOCTH, TOTOBHOCTh B IpoLecce U3ydeHUs (PU3UKU
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEeI0BATENIbCKYIO NeSTEIbHOCTh MHIMBUYaIbHO U B TPYTIIIE.

METANPEAMETHBIE PE3YJIbTATBI

IMo3naBaTeibHBbIE YHHBEPCAJbHbIE YUeOHbIE TeiCTBHS
ba3oBble JJoru4eckne AeiicTBUS:

CaMOCTOATENFHO (OPMYITHPOBATh MU aAKTyaJIM3WpPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEIEIATh IENH IeITeTLHOCTH, 337aBaTh MapaMeTPhl U KPUTEPUH X TOCTHKCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SBICHUSIX;

pa3pabaThIBaTh IJIaH PEUICHUS MPOOJIEMBI C yYETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
1 HEMaTepHAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIICHHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OLICHUBATh PUCKU MOCIEICTBUI JESITEIbHOCTH;

KOOPJIMHUPOBATH U BBIMONHATH PA0OTy B YCIOBHUAX PEAIBHOTO, BHUPTYAIbHOTO |
KOMOMHHPOBAHHOTO B3aMO/ICHCTBUSI,

pa3BUBATh KPEATHUBHOE MBIIIUNICHUE TTPU PEIICHUN KU3HECHHBIX TTPOOIEM.

ba3oBble ucciaenoBaTeabCKue AeiiCTBHSL:

BIIQJIETh HAYYHOH TEPMHHOJOTHEH, KIIOUEBBIMH TOHATHUSAMH M METOAaMHU (HU3HUYECKOMN
HaYyKH;

BIIQJIETh HABBIKAMH Y4YEOHO-HCCIEAOBATEIILCKON M TMPOEKTHON JEATEIHLHOCTH B OOJACTH
(bU3HUKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METO/IOB PEIICHHS 3a1a4
(bU3HYeCcKOro conepkaHusl, IPUMEHEHHUIO PAa3TNIHBIX METO/IOB ITO3HAHMSI;

BIIAJIETh BUJAMH JACSATEIBHOCTU MO TMOJYYEHHUIO HOBOTIO 3HAHUS, €r0 WHTEPHpPETALNH,
npeoOpa3oBaHUI0 W TPHUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTyallUsX, B TOM 4YHCJE TMpHU
CO3/IaHUU y4EOHBIX MMPOEKTOB B 00JACTH (PU3UKU;

BBISIBIIATh TPUYHUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3a]ady, BBIJIBUTATH
TUNOTE3y €€ pelIeHUs, HAXOAWTb AapryMEeHThl NJisi J0Ka3aTelIbCTBa CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUHN PEIICHHS;

aHAIM3UPOBAaTh TOJIYYCHHBbIE B XOJE€ PEIICHUs 3aJaudl pe3yJbTaTbl, KPUTHUYECKU
OIICHUBATH WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/ladyll B OOpa30BaTENbHON JEATEIBHOCTH, B
TOM YHCIIC TIPU U3YYCHUH (QU3HKH;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MIEPEHOCHUTH 3HAHUSA M0 (PU3UKE B MPAKTHUUECKYIO 00JIaCTh )KU3HEACATETHHOCTH,

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUSI;

CTaBUTH MPOOJIEMBI U 331a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmeii:

BIIQ/IETh HABBIKAMH TONy4YeHHUS MH(OpMANUU (PU3NIECKOTO COJEPKAaHUS U3 MCTOYHUKOB
pPa3HBIX THWIIOB, CaMOCTOSTEIBHO OCYIICCTBIISTh TIOWCK, aHAM3, CHUCTEMaTH3aluio |
HMHTEPIIPEeTANI0 HH(POPMAIINK PA3TMYHBIX BUIOB U (HOPM IMPE/ICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH MHPOPMAIIHH;

UCIIONB30BaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B
peIIeHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHU3allMOHHBIX 3aJad C COOJIOJEHUEM
TpeOOBaHUIl SPrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, THTUEHBI, pecypcocOepekeHus, IPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacHOCTH;



co3/laBaTh TEKCTHl (PU3UUECKOro COJEpXKaHWA B pPa3MUUHBIX (Qopmarax ¢ yd&€ToM
Ha3HayeHus: UWHGOpPMalMKW ¢ UEJNEeBOM ayAUTOpUM, BBIOMpas oONTUMalbHYI0 (opmy
IIPEJICTaBICHNS U BU3YyaJIU3alUH.

KoMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUS:

OCYIIECTBJISTH OOIIEHNE Ha ypOKax (DM3UKH U BO BHEYPOUHOH JCSATEIHHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYaIlUi U CMSATYATh KOH(JIUKTEHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO0 TOYKY 3PEHHUS C HCHOJB30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh W UCIIOJIb30BATh MIPEUMYIIECTBA KOMAHHON U WHIUBUYaJIbHON PabOTHI;

BBIOMpATh TEMATHKy M METOAbl COBMECTHBIX ACUCTBUN C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEMN Ka)KJ0r0 4J€Ha KOJUIEKTUBA;

MPUHUMATh LEJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUS TO €€ JOCTH)KEHHUIO: COCTAaBJATh IUIAH JCHCTBHUM, paclpeneisiTh POJId C YYETOM
MHEHUH Y9aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIA/JA M KaXJIOT0 YyYaCTHHKA KOMaHbI B OOIIUI pe3yibTaT
o pa3paboTaHHBIM KPUTEPHUSIM;

npejyaraTh HOBBIE MPOEKTHI, OLEHUBATh HJIEH C TO3UIMM HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B PA3JIMYHBIX CUTYyaIlUsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIHATUBHBIM.

PeryasiTuBHble yHUBepcaJIbHbIe y4eOHbIE 1eiicTBUS
Camoopranuzamnus:
CaMOCTOSITENILHO OCYILECTBIISATh TO3HABATENBHYIO JIEATEILHOCTh B 00JIACTH (PU3UKHM U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTAaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a/a4H;
CaMOCTOSATENIbHO COCTaBJIATH IJIaH PELIEHUs PAcUETHBIX M KAaYeCTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHUSI TMPAKTUYEeCKOW paboThl € Y4ETOM MMEIOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JlaBaTh OLEHKY HOBBIM CUTYaIlHsIM;
paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEeHUM;
JienaTh OCO3HAHHBINM BHIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peLieHue;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO HPYIUIMM B 00dacTH (PHU3MKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHAJIbHbI MHTE/JIEKT:
JIaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B IEATEIBHOCTH, OILICHUBATH
COOTBETCTBUE PE3YyJIbTATOB LETAM;
BJIa/IETh HaBBIKAMH MMO3HABATENIbHOMN pe(IeKCUM KaKk OCO3HAHHS COBEPIIAEMBIX JEHCTBUI
Y MBICJIUTENILHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUM;
MCIOJIb30BaTh NPUEMBI peIeKCUH ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO PELLICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 0 UX CHIXKEHUIO;
IIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX IPU aHAIN3E PE3YJIBTATOB JEATEIbHOCTH;
MPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,
IIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX IIPU aHAIN3E PE3YJIBTATOB JEATEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMINOKH.
B npouiecce nocTKeHNs THYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMMBbI MO (GU3HKE IS
YPOBHSI CpeiHero oomiero oOpa3oBaHUs y 00y4aromUXcs COBEPLICHCTBYETCS 3MOIMOHAIBHBIN
UHTEIJIEKT, MPEeANoIaraloumii cpopMUPOBaHHOCTD:



CaMOCO3HAHUS, BKITIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIILHOE COCTOSIHUE,
BHJICTh HAIIPaBJICHHUS PA3BUTHS COOCTBEHHON SMOITMOHAIBHON c(hephl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBaHUS, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIOCOOHOCTh aIanTHPOBAThCS K IMOIMOHATILHBIM
WU3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIMICH CTPEMJICHHE K JOCTIDKEHUIO eI U YCIIEXYy,
ONTHUMH3M, MHULIUATUBHOCTh, YMEHUE JAEHCTBOBATH UCXO/I U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIOMICH CIIOCOOHOCTh MOHWMATh SMOITMOHAIIBHOE COCTOSIHHE JIPYTHUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOIIEHHsI, CIIOCOOHOCTh K COUYBCTBUIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JIPYTUMHU
TOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3peniath KOH(IUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xoniy oOyuenust B 10 Kiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh c(hOPMHUPOBAHHOCTH Y 00YUaAIOLIUXCSI YMEHUI:

JeMOHCTPUPOBATh HA MPUMEpax poiib U MECTO (PU3MKH B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUU COBPEMEHHOW TEXHUKHW M TEXHOJIOTHH, B MPAKTHYECKOU
NESTENHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (QU3NYECKHX MOJeNel: MaTephajibHas
TOYKa, MHEpIMaJbHasg cHCTeMa OTCUéTa, aOCOJIIOTHO TBEPJOE TENO, MJCAbHBIA ra3, MOJIETH
CTPOEHHMSI Ta30B, KUJIKOCTEH M TBEPIBIX TeJ, TOUEUHBIM 3JEKTPUUYECKUN 3apsii MpH peHIeHUn
¢busnueckrx 3a1ay;

pacro3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJISIPHO-KHHETUUYECKONH TEOpUU CTPOECHMsI BEIIECTBA U AJIEKTPOJAMHAMUKHU:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TMaJleHue Tell,
IBIDKEHHE 110 OKPY)KHOCTH, HHEpIHMs, B3auMmojeiictBue Tten, audpdys3us, OpoyHOBCKOE
JIBUKEHHUE, CTPOCHME KHUJKOCTEH M TBEPHABIX Tell, U3MEHEHHEe O00bEMa TeNl MpU HarpeBaHUU
(oxJ1aXaeHNN), TEIUIOBOE PaBHOBECUE, UCIIAPEHNE, KOHACHCALUS, TUIABIEHUE, KPUCTAILIIN3ALus,
KHUIIEHUE, BJIAKHOCTb BO3]lyXa, MOBBIIICHHE JABJICHUS Ta3a MpPU €ro HarpeBaHUHM B 3aKPHITOM
cocyze, CBs3b MEXKAYy IIapaMeTpaMM COCTOSHUS Ta3a B M30IpoLeccax, IEKTpU3alus Tell,
B3aUMO/ICVCTBUE 3aPSI0B;

OIMCHIBATh MEXAHMUYECKOE JBM)KEHHUE, MCIONb3ys (U3MUECKUE BEIWYMHBI: KOOpPJMHATA,
MyTh, MEpEeMEIIEHHE, CKOPOCThb, YCKOPEHUE, Macca Teja, CHla, UMIYJIbC Tella, KHHEeTHYecKast
SHEprus, NOTEHIMaNbHAs SHEpPrus, MexaHudeckas paboTa, MeXaHHMUYECKass MOIIHOCTb;, MpHU
ONHUCAaHUU TPaBWIBHO TPaKTOBaTh (U3UYECKUH CMBICI HCIOJNB3YyEMbIX BEJIMYUH, UX
0003HAaYeHUS M €AMHUIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BETUUUHY
C IpYTrUMH BEJIMYMHAMY;

ONKCHIBAaTh HM3yYEHHBIE TEIUIOBBIE CBOMCTBA T€I M TEIIOBBIE SIBJIECHUS, MCIONb3YA
¢bu3znyeckue BETUYMHBI: JaBJIEHHWE Ta3a, TeMIlepaTypa, CpeAHssi KHUHETHYecKas JHEpIus
XA0TUYECKOI0 JBWKEHMSI MOJEKYJ, CpPEOHEKBAJpaTU4HAsl CKOPOCTb MOJIEKYN, KOJMYECTBO
TEIUIOThl, BHYTPEHHSSI 3HEprus, pabora rasza, Kod(Q(UIHEHT IOJIE3HOTO JIEHCTBUS TEIIOBOTO
JIBUraTeNsl; IpU OMMCAHUU MPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICI UCTIOJIb3YEMbIX BEJTHUHUH,
uX O00O3HAaYeHHs] M E€IUHMIIBI, HAaXOIUTh (OPMYJbl, CBS3BIBAIOIINE JAaHHYIO (PUINYECKYIO
BEJIMYMHY C JPYTUMHU BETUUYMHAM;

OIUCHIBAaTh W3YYEHHBIE IJIEKTPUYECKUE CBOMCTBA BEIECTBA U DJEKTPUUECKUE SIBICHUS
(mporiecchl), UCTIONB3YS (U3UUECKUE BETUUMHBL AJIEKTPUUYECKHM 3apsijl, dJIEKTpUYecKoe IoJe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHLMal, pPa3sHOCTh IOTEHIMANOB; MPU ONUCAHUM IPAaBUIBHO
TPaKTOBaTh (PU3MYECKUI CMBICT MCIONB3YEMbIX BEJIWYMH, UX OOO3HAYEHHS W EIUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BETUUUHY C IPYTUMHU BETUYUHAMU;



aHATM3UPOBaTh (DU3NYECKHE MPOIECChl U SIBICHUS, UCHONb3YysA (U3NYECKHe 3aKOHbI U
MPUHIUIBL: 3aKOH BcemMupHoro tarotenus, I, II u III 3axonsr HeroTOHA, 3aKOH coxpaHeHUs
MEXaHUYECKOM dHEPIuM, 3aKOH COXPAHEHMsI UMITyJIbCA, IPUHIUI CYNEPIIO3ULIUN CHJI, IPUHIUI
paBHOMNpaBUsl UHEPLUHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETHMUYECKON DSHEPIUU TEIJIOBOIO BM)KECHHUS
MOJIEKYJI C aOCOJIOTHOW TemrepaTypoill, MepBblil 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsijia, 3akoH KynoHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHUE U YCIOBUS (TpaHMIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPUHIIUIIBI JEHCTBUS MAIlIMH, TPHOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIOJIb30BAHUS B TIOBCEAHEBHOMN KU3HU;

BBITOJIHATh JKCIIEPUMEHTHI IO HCCIEAOBAHHIO (PU3MUYECKUX SBJIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX U KOCBEHHBIX H3MEpEeHHHl, mpu 3SToM (OopMynHpoBaTh
npobiemy/3agadyy M TUNOTe3y Y4eOHOro OKCHepUMEHTa, CcOoOHpaThb YCTaHOBKY U3
MPEeI0KEHHOT0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILIECTBIATh MpPsSMble M KOCBEHHbIE HW3MEpeHUs (U3NYECKHX BEJIMYUH, HPU STOM
BbIOMpATh ONTUMAIBHBIN CIOCO0 M3MEPEHHs] M HCIOJIb30BATh H3BECTHBIE METOJAbl OLIEHKH
MIOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (PU3UUYECKMMH BEIMYMHAMH C UCIHOJIb30BAaHUEM
OpSAMBIX U3MEPEHUH, IMpH S3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATh pE3yJbTaThl
MOJTyY€HHOM 3aBUCUMOCTH (PU3UYECKHX BEJIMYHMH B BUE TaOIMIl M TpaduKOB, JeNIaTh BHIBOJbI
II0 pe3yJIbTaTaM MCCIEA0BaHNUS;

coOmoaTh MpaBwiia O€30MAaCHOTO TpyJAa IpH IMPOBEAECHUU HCCIEJOBAHUNA B paMKax
y4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEOBATENbCKOM M NPOEKTHOH  JEesATeIbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOPHOro 000py10BaHUs;

pemiaTh pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3MyecKol MOJENbIo, HCIONIb3Ys
¢buznyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/ladl BHIOMpATh (PU3MUECKYIO
MOJIeNIb, BBIACNATh (U3UUECKUE BEIWYMHBI M (POPMyIbl, HEOOXOIUMBbIE st €€ pelleHus,
MIPOBOAMTDH PACcU€Thl U OLICHUBATH PEAIbHOCTD MOJIYY€HHOTO 3HAaUeHUS (PU3NUECKON BEIUUNHBI,

pelaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEYMBYIO LIETIOUKY
pacCyXJIeHHU ¢ OTIOPOi Ha M3YUYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U (DU3UYECKUE SBIICHUS,

UCMOJb30BaTh IPH PEUICHHH Y4eOHBIX 3a7ady COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYpPUPOBAHMS, WHTEPIPETAlMM U NPEJCTABICHUS y4eOHOU U
HAYYHO-TIOMYJIApHOH HMH(OpMAIUK, MNOTYYEHHOW M3 pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOIy4aeMyl0 HH(OPMaLIUIO;

MPUBOUTH MPHUMEPHI BKJIaJa POCCHUICKHX M 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1O (U3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecrniedeHus: 6€30MacCHOCTH NPHU OOpaLeHUH ¢ TPUOOPaMU U TEXHUUYECKUMH YCTPOICTBaAMHU, TSI
COXpaHEHHs 3/J0POBbS U COOIIOICHNSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paboTaTh B TpYIIIE C BBIIOJHEHUEM PA3IUYHbIX COIMAIbHBIX POJIe, MIaHupoBaTh paboTy
IpYIIBL, PAalMOHAIBHO pPACHpPENeNsaTh OO0f3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJIAPTHBIX CUTYallUAX, a/IeKBaTHO OLIEHMBATh BKJIAJ KaXK/I0TO M3 YYaCTHMKOB T'PYIIBI B
peleHre paccMaTpuBaeMoil mpooIIeMbl.

K xonny oOyuenus B 11 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUHM COBPEMEHHOM
HAayYyHOW KapTHHBI MHMpA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTMH, B MPAKTUYECKOU
NeSITeNIbHOCTHU JIFOAEH, IETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUDA;

YYUTHIBATh TPAHUIBI TNPUMEHEHUS U3YYCHHbIX (PHU3MUECKUX MOJEJeH: TOUYEUHBIH
ANIEKTPUYECKUIl 3apsii, Jyd CBeTa, TOYEYHBIH HCTOYHUK CBETa, SAepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIeNTb aTOMHOTO sIJIpa MPU PELIeHnH (PU3UUECKUX 3a/1a4;



pacrno3HaBaTh (pU3MUECKHE sBIEHUS (MPOIECCh) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJAMHAMHUKN W KBAaHTOBOW (DM3HKH: DJEKTPUYECKasi MPOBOJAUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JCWCTBHS TOKa, B3aUMOJCHCTBHE MArHUTOB, JJIEKTPOMArHUTHAS
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJIA HAa TPOBOJHHMK C TOKOM W JBWKYIIHHACS 3apsj,
AIIEKTPOMATrHUTHBIC KOJIEOAHUS W BOJHBI, IPSMOJIUHEIHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejoMiieHue, uHTephepeHus, IUpaknus W TOJApU3alUs CBeTa, MAHUCIEPCHs CBETa,
dotoanekrpudeckuii 3¢ dekt (porodddexT), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE JTUHEHYATOTO
CTIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs M UCKYCCTBEHHAS PaIHOAKTUBHOCTE;

OIKCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIC, ONTUYECKUE,
AIIEKTPUYECKYIO TPOBOAMMOCTD Pa3IMUHBIX CPEI) M AJIEKTPOMArHUTHBIC SBICHUS (TPOIIECCHI),
UCTIONB3YS (U3MYECKUE BEIMUYWHBL: DJICKTPUYECKUN 3apsiji, CHJIa TOKa, DSJIEKTPUUECKOE
HaNpsDKEHUE, SJICKTPUIECKOE COMPOTUBIICHNE, Pa3HOCTh TIOTEHIIMAIOB, SJICKTPOIBIKYIIIAs CHIIa,
paboTta TOKa, MHAYKIMS MAarHUTHOTO TOJs, cuia Awmmepa, cwia JlopeHia, WHAYKTUBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPUYECKOTO0 M MAarHWTHOTO TIOJEW, MEepPHOoJ W 4YacToTa KoyeOaHWd B
Kose0aTeIbHOM KOHTYpE, 3aps U CHUjia TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATHUTHBIX
KoyieOaHni, (POKYCHOE pacCTOSIHHE W ONTHYECKas CHJa JIMH3BI, TP ONMHCAaHUH TPABHIBHO
TPaKTOBAaTh (PU3UUYECKHI CMBICT HCIONB3yeMbIX BEIWYHH, WX OOO3HAUEHUS U EIUHHIIBI,
YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINEC JAHHYIO (DH3MUECKYIO BEJTUYNHY C IPYTHMH BETUIHHAMU;

OMUCHIBATh W3YYCHHBIE KBAaHTOBBIC SBJICHHUS U TMPOIECCHI, HCHONB3YS (PUINIECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M YacTOTa CBETA, DHEPTUS H
uMnynsc GOTOHA, TMEPHOJ] TOJypacmajaa, DHEPrus CBSI3U AaTOMHBIX Sjep, MPU ONUCAHUHU
MPaBWIHHO TPAKTOBATh (U3MUECKUI CMBICI HCIIONB3YEMbIX BEIHYWH, MX OO0O3HAueHUsS U
€IMHUIIBI, yKa3bIBaTh (POPMYIBI, CBS3BIBAIONINE AAHHYIO (U3MYECKYIO BEIUYUHY C IPYTHUMH
BEJTMYMHAMU, BBEIYUCIIATH 3HAYCHUE (PU3NICCKON BEITUIHHEI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOLECCHl U SBICHUS, HCIONB3ysd (PU3NYECKHE 3aKOHBI U
OpuHIUNBEL:  3akoH OMa, 3aKOHBI IIOCIIEAOBATENBFHOTO W TAapaJUIeTbHOTO  COCIMHEHUS
MPOBOAHMUKOB, 3akoH Jlkoyns—JIeHIa, 3akOH DJIEKTPOMATHUTHOW HMHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PAaCIpPOCTPAHEHUSI CBETAa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, YypaBHeHHe OWHImITEHHAa st ¢orodPdekrra, 3aKOH COXpPAaHEHHS DJHEPIHH, 3aKOH
COXpaHEHHs HUMITYJIbCA, 3aKOH COXPaHEHHS JJIEKTPHUECKOTO 3apsijia, 3aKOH COXPaHEHHS
MaccoBOTO 4YHCIa, MOCTYJaThl bopa, 3aKOH paguOaKTHBHOIO pacmaja, Mpu ITOM pa3iudarh
CIIOBECHYIO (DOpPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE M YCIOBUs (TpaHUIIbI,
001acTi) MPUMEHUMOCTH;

OTIPEJIENIATh HANpaBJICHUE BEKTOpPAa MHAYKIIMHM MAarHUTHOTO TIOJS MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JlopeHia;

CTPOMTbH U OMHCHIBATh N300pakeHUE, CO3/1aBaAEMOE IIIOCKUM 3€PKaJIoM, TOHKOM JIMH301;

BBITIONHATH JKCIEPUMEHTHI TI0 HUCCIEAOBAHUIO (PU3UYECKHX SIBJICHHA W TIPOIECCOB C
WCIIOJIb30BAHUEM  TIPSIMBIX W KOCBEHHBIX HW3MEPCHHM: TP 3TOM  (HOPMYJIHPOBATH
npobnemy/3agadyy M TUNOTe3y Y4eOHOro OKCHepUMEHTa, CcoOHpaTh YCTaHOBKY U3
MPEUIOKEHHOTO 000PYAOBaHMUSI, TPOBOIUTH OTBIT U ()OPMYITHPOBATH BHIBOJIHI;

OCYILIECTBIISTh MPSMBbIE W KOCBEHHBIE H3MEpeHUs (PU3NYECKUX BEIHYUH, MPH STOM
BHIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHUs] M HWCIOJIh30BATh W3BECTHBIE METOJBI OIECHKH
MOIPEIIHOCTEN UBMEPEHUN;

MCCIIEIOBATh 3aBUCUMOCTH (PU3NIECKUX BEJIIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUI:
IPH 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHPOBATH PE3yNbTAThl MONYYEHHOW 3aBHCHUMOCTH
¢u3nvecknx BeIWYMH B BUAE Tabnui W rpaduKoB, JelaTh BBIBOJABI TI0 pe3yibTaTaM
UCCIICTIOBAHHS,

coOmoaaTh TpaBuWia 0E30MacHOTO TpyJda TNPH TMPOBEICHWW HCCICIOBAHUNH B paMKax
y4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEOBATENbCKOM M NPOEKTHOM  JEsATeIbHOCTH C
HCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOPHOro 000py10BaHuUS;



pemiaTb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3MYecKOoW MOJENbIo, HCIONIb3Ys
¢bu3nyeckue 3aKOHbI ¥ MPHUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/layl BHIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (PU3UUECKUE BEIWYMHBI M (POPMyIbl, HEOOXOIUMBbIE st €€ pelleHus,
IMPpOBOANTH paC‘-IéTI)I 1 OUCHHUBATH PCAJIBHOCTD IMOJIYYCHHOI'O 3HAYCHUA q)H?;PI‘-I@CKOfI BCIINYHHBI,

pemaTh KayecTBEHHBIE 33/1a4M: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
pacCyXJIeHU ¢ ONOPOI Ha M3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS,

UCMOJb30BaTh IPH PEUIEHWH Y4eOHBIX 3a7ady COBPEMEHHbIE HH(pOpPMAIMOHHbIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYpPUPOBAHMS, WHTEPIPETAlMM U NPEJACTABICHUS y4eOHOU U
HAYYHO-TIOMYJIApHOH HMH(OpMAIK, MOTYYEHHOW M3 pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJTM3UPOBATh MOJTyIaeMyr0 HH()OpMAITHIO;

OOBSICHATH MPUHIIMITBI I€HCTBUS MAIlIMH, TPHOOPOB U TEXHUUECKUX YCTPOUCTB, pa3inuyarb
YCIIOBHS WX O€30ITaCHOTO MCIIOJIb30BAHMS B TOBCETHEBHOM JKU3HU;

MPUBOUTH MPUMEPHI BKJIaJa POCCHUICKHX M 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B O0BSICHEHHE MPOIIECCOB OKPYKAIOIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecrniedyeHus: 6€30MacCHOCTH MPHU OOpaLeHUH ¢ TPUOOPaMU U TEXHUUYECKUMH YCTPOICTBaMHU, TSI
COXpaHEHHs 3/I0POBbS U COOIIOICHUSI HOPM SKOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEi cpere;

paboTaTh B TPpYIIIIE C BBIIOJHEHUEM PA3IUYHbIX COIMAIbHBIX POJIe, MIaHupoBaTh paboTy
IpYIIBL, PAlMOHAIBHO pPACHpPENeNsaTh OOf3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTh B
HECTAaHAAPTHBIX CUTYyalUAX, aACKBATHO OLCHHWBATH BKJIAJ KaXXJOTO M3 YYAaCTHHUKOB TI'PYIIIIBI B
peleHre paccMaTpuBaeMoil pooIIeMbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue Konn4yectBo 4yacos
duekTpoHHbIe (LM pPOBLIE)
Ne i/m pa3aesioB U TeM
Bcero o0pa3oBaTe/bHbIE PecypChl
NPOrpamMMbI

Paznen 1. PUSUKA U METOAbI HAYYHOTI'O ITIO3HAHUA
dusnka 1 METOIBI

1.1 2 bu6nmoreka I1OK https://m.edsoo.ru/7f41bf72
HAy4YHOTO MMO3HAHUS
Hroro nmo pazaeny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubnuoreka I{OK https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 7 bubmuoteka [{OK https://m.edsoo.ru/7f41bf72
23 3aKOHbI COXPAHCHMS B 6 bu6mumoreka LIOK https://m.edsoo.ru/7f41bf72
MeXaHUKe
Hroro no paspeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI 9 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
MOJICKYJISIPHO-
KUHETHYECKOU TCOPUU
3.2 Ocroser 10 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
TEPMOIUHAMUKH
33 ArperatHbie 5 bubnnorexa [{OK https://m.edsoo.ru/7{41bf72
COCTOSIHUSI BEILIECTBA.
@da30BbIE IEPEXOABI
HToro no pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaTHKa 10 bu6muoreka LIOK https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN
4.2 DJICKTPHHICCKHH TOK. 12 bubnnorexa [{OK https://m.edsoo.ru/7{41bf72

Toku B pa3muuHBIX
cpenax


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

Wtoro no pazaeny

PesepBHOE Bpems
OBIIEE KOJIMYECTBO
YACOB 11O TIPOTPAMME

22

68



11 KIIACC
HaumeHoBaHue pa3iejioB U TeM KounyecTBO 4acoB JaexkTpoHHble (LM(poBbIE)

Ne i/
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl

Pazpea 1. JIEKTPOJJUHAMUKA

11 MarnuTHOE nosue. JNeKTPOMAarHUTHAs 11 bubnuoreka [{JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97¢
Hroro nmo pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHudecKkue U 31eKTPOMArHUTHBIE 9 bubnuoreka [IOK
' KoJieOaHHs https://m.edsoo.ru/7f41c97¢c
29 MexaHnudecKkue U 3J1eKTPOMArHUTHBIE 5 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
2.3 Onrika 10 https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 24
Pa3zgen 3. OCHOBBI CHHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI cIelIMAIBHON TEOPHUH 4 bu6mmoreka [JOK
’ OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97¢
HToro nmo pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 35 . « 6 bu6mmoreka [JOK
' JICMCHTBI KBATOBOM OTITHiH https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
4.3 ATomHOE A71pO > https://m.edsoo.ru/7f41c97¢c
Hroro nmo pazaeny 15
Paznen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPOOU3UKU
bubmuoreka [JOK
5.1 DNeMEeHTHI aCTPOHOMUU U aCTPOPHU3UKU 7

https://m.edsoo.ru/7{41¢c97¢



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

Hroro no pasaeny 7

Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [IOK

6.1 Obobmatomee noBTOpeHNHC 4 https://m.edsoo.ru/7f41c97¢

Hroro no pazaeny

PesepBHOE Bpems
OBIHIEE KOJIMYECTBO YACOB 11O

ITPOI'PAMME 68


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

10

11

12

Ne i/

IHOYPOYHOE IINTAHUPOBAHUE
10 KJTIACC

Tema ypoka

®usnka — Hayka o npupoje. Hayunsie MeToasl
MIO3HAHUS OKPY’KAIOIIEro MUpa

Ponb 1 MecTo pusuku B GopMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTUHBI MUpPa, B TPAKTUUYECKON AESITEIbHOCTU
Tonei

Mexannueckoe nBukeHre. OTHOCUTEIbHOCTD
MEXaHMYEeCKOTo JBIKeHus. [lepemernienue, CKopocTb,
YCKOpEeHUe

PaBHOMCpHOC HpHMOHHHeﬁHOC JABHMKCHHC

P ABHOYCKOPCHHOC HpHMOHHHeﬁHoe JBHMOXKCHUC

CBoOoaHoe majieHre. Y CKOpeHre CBOOOTHOTO TaICHHS

KpuBonunelinoe asuxeHue. J[BrmkeHne MmaTepuanbHON
TOYKH MO OKPYHOCTH

[Ipuniun otHocuTensHOCTH ['anunes. MHepuunansHbie
cucteMsbl orcuera. [lepBsiil 3akoH HeroTOHA

Macca tena. Cuna. [lpuHuun cynepno3uuu cui.
Bropoii 3akoH HproTOHA 117151 MaTepraabHON TOUKH

Tpetnii 3akoH HproToHA 77151 MaTepUaIbHBIX TOYEK
3akoH BceMupHoro TsaroreHus. Cuna tsokectu. [lepBas
KOCMUYECKasi CKOPOCTh

Cwuita ynpyrocru. 3akoH ['yka. Bec tena

KoaunuyecTBO
4acoB

Bcero

DJICKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c350
8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c362
0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372e¢
bu6mmorexa [JOK
https://m.edsoo.ru/ff0c39¢cc
bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3ada
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8
bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3be8
bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3be8
bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3d0
0

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2

13

14

15

16

17

18

19

20

21

22

23
24

Cuna tpenus. Koadpduuuent tpenus. Cuna
COMNPOTHUBIIEHUS MIPU ABUKEHUH TeJla B )KUJKOCTU WU
rase

[ToctynaTtensHoe U BpaIlaTeIbHOE JBMKEHHE a0COIIOTHO
TBEpIOrO Tena. MoMeHT cuibl. [1nevuo cunbl. Y cimoBus
paBHOBECHS TBEPLOIO TEJIA

NMnynsc MaTepraibHONW TOYKHM, CUCTEMBI MATEPUAIbHBIX
Touek. immynbce cuibl. 3aKOH COXpaHEHUs UMITYJIbCA.
PeakTnBHOE IBMKEHIE

PaGora u momrHOCTE cuibl. Kunetnueckas sHeprust
MatepuanbHON ToukHu. Teopema 00 u3MEHEHUN
KMHETUYECKOW DHEPIUU

[TorenmansHas >Heprus. [loTeHumaneHas sHeprust
yrpyro aehopMUpOBaHHON NpYyXUHBL. [loTeHIInanbpHas
SHEPrus Teja BOJIM3U MOBEPXHOCTU 3eMIIU
[ToTeHnumanbHble U HETIOTEHIIMATbHBIE CHIIBI. CBSI3b
pabOThl HEMOTEHLUATBHBIX CUJI C U3MEHEHHEM
MEXaHNYECKOW IHEPTUH CUCTEMBI T€J1. 3aKOH COXPAaHEHUS
MEXaHUYECKOW SHEPTUH

JlaGoparophas pabota «lccnenoBanue cBsi3u pabOTHI
CWJIBI C U3MEHEHUEM MEXaHUYECKOM YHEPTUU Tena Ha
MIPUMEPE PACTSHKEHUS PE3UHOBOIO KI'YTa»

KonTponbhas padota no teme «Kunemartuka. JluHamuka.
3aKOHBI COXPaHEHUS! B MEXaHUKE»

OCHOBHBIE TIOJIOKEHHS] MOJIEKYJISIPHO-KUHETHYECKOM
teopun. bpoyHoBckoe aBuxenue. Juddys3us
Xapakrtep ABUKEHUS U B3aUMOJICHCTBUS YaCTHI]
BelecTBa. Mosienu CTpoeHus ra3oB, JKUJIKOCTEN U
TBEPBIX TEI

Macca monekyn. KonuuectBo BemectBa. [loctosiHnas
ABoraapo

TenmoBoe paBHOBecue. Temneparypa u €€ U3MepeHHe.

https://m.edsoo.ru/ff0c3el8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d
6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c450
2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b7
4

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18

25

26

27
28

29

30

31

32

33

34

35

36
37

38

39
40

[Ixana remneparyp Llenscus
Wneanbsbiii raz B MKT. OcHoBHoe ypaBHeHne MKT

AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHei
KMHETUYECKOW SHEPIUU JABMKEHUS MOJIEKYJI. Y paBHEHHE
MenneneeBa-Knaneiipona

3akon JlanbToHa. 'a30BbIe 3aKOHBI

JlabopaTtopHas pabota «McciaenoBanue 3aBUCUMOCTH
MEX1y TapaMeTpaMy COCTOSIHUS Pa3peKEHHOIO ra3ay
N3omporneccs! B neaibHOM rase u ux rpaduyeckoe
IIpE/ICTaBICHHE

BHyTpeHHss 3Heprus TEpMOANHAMUYECKOU CUCTEMBI U
cnocoObl €€ n3mMeHeHus. KonndyectBo TemioTsl v padora.
BHyTpeHHss sHEprusi 0IHOATOMHOTO UJEAIbHOTO Ta3a

Buapl Tertonepenaun

VnenbHast TEMI0EMKOCTD BelecTBa. Konnuectso
TEIUIOTHI IIPH TeIuionepenaye. AauadaTHbIi mpoiecc
[lepBrlii 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHEHHUE K
u3o0Inpoueccam

HeobOparumocTh mporieccoB B mpupoe. Bropoit 3akox
TEPMOIUHAMUKHU

[Tpunun nevicrBust u KII/I TernmoBoi MalvHbl

ukn Kapno u ero KITJ]
DKOJOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH

Ob6o6maromuit ypok «MonekynsipHas ¢puznuka. OCHOBBI
TEPMOANHAMUKI

KontponsHas padora no Teme «MomnekyisipHas pu3uKa.
OCHOBBI TEPMOIUHAMUKI»

[TapooGpazoBanue u koHaeHcanus. Vcnapenue u
KHUIIEHUE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4fde

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c570e
bu6mmoreka [{OK
https://m.edsoo.ru/ff0c595
2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36
bu6mmoreka [JOK
https://m.edsoo.ru/ff0cSefc
bu6mmorexa [JOK
https://m.edsoo.ru/ff0c623
0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c693
8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6a50
bu6mmorexa [JOK
https://m.edsoo.ru/ff0c63b



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde

41

42

43

44

45

46

47

48

49

50

51

52

53

AOCOJIIOTHAsI U OTHOCUTENbHAS BIIAYKHOCTH BO3/TyXa.
Hacepimennsiit nap

Teépnoe Teno. Kpucrannuueckue u amop(Hble Tena.

AHM30TPONHUS CBOMCTB KPUCTAILIOB. JKUIKNE KPUCTAIUIBI.

COBpeMeHHBIC MaTcpHraJibl

[lnaBnenue u KpucTayuM3anus. Y AeibHas TEIIOTa
miaiaeHus. Cyomumanmst

YpaBHeHHE TEIJIOBOTO OaiaHca

DnexTpu3anus Tell. DIeKTpuYecKuil 3apsaa. /[Ba Buna
INEKTPUYECKUX 3apSAI0B

[IpoBOgHMKY, TUANEKTPUKU U IOTYTIPOBOJHUKU. 3aKOH
COXPAHEHUs IEKTPUUYECKOTO 3apsaaa
BzaumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHsbrit
NIEKTPUYECKUH 3apsi

Hampsox€nnocTs anekrpryeckoro nods. [puHmun
CYNEPIO3ULINN NIEKTPUUECKUX Moel. JInHum
HAPSKEHHOCTH

Pabora cun anekrpoctarndeckoro nosist. [Torenmman.
PasHocTh moTeHIIManoB

HpOBO,Z[HI/IKI/I N JUBJICKTPUKHU B IJICKTPOCTATUICCKOM
I1oJIC. ,Z[I/IBJIGKTPI/I‘IGCKBJI IMPOHUIIACMOCTD

OnexrpoémkocTs. KonaeHcarop

ONEeKTPOEMKOCTD MJIOCKOTO KOHIEHCATOpa. DHEPIHUs
3apsKEHHOTO KOHJIEHCATOpa

JlaGoparopHast pabota "M3MepeHune 31eKTpoEMKOCTH
KoHzeHcaTopa"

6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c64d
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6510

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c670
8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c682
0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6bcc
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc
bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6ced

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c6df2

bu6mmorexa [JOK
https://m.edsoo0.ru/ff0c6£00
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c701
8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c712
6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
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HpI/IHI_[I/IH JENUCTBUA U INPUMCHCHUEC KOHACHCATOPOB,

KOINUPOBAJIBHOTO ammapara, CTpyHHOTr0 MpUHTEpA.
DneKTpocTaTHUecKas 3aluTa. 3a3eMJICHUE
AJIEKTPONPUOOPOB

DNEKTPUUECKUI TOK, YCIIOBUS €r0 CYILIECTBOBAHNUS.
[Toctosinneiii Tok. Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH OMa 115 ydacTKa [enH
[TocnenoBarensHOE, MapauieIbHOE, CMENIAHHOE
coeZIMHEeHUe NMPOBOAHUKOB. JlabopaTopHas pabora
«/3ydeHne CMENIaHHOTO COEIUHEHUS PE3UCTOPOB)

PaGoTta 1 MOILTHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

3axoH OMa a1 TOJTHOM (3aMKHYTOM) AJIEKTPUYECKON
uenu. Kopotkoe 3ambikanue. JlaboparopHas pabota
«3mepenne DJIC UCTOYHMKA TOKA M €70 BHYTPEHHETO

COIIPOTUBIICHUS»

DneKTpOoHHAask IPOBOAMMOCTh TBEPIBIX METAJIIIOB.
3aBHCHUMOCTb COITPOTUBIIEHHS] METAJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

OJneKTpuYeCKnil TOK B BakyyMme. CBONMCTBA AIIEKTPOHHBIX

MTy4KOB
[MonynpoBoAHUKH, UX COOCTBEHHAS U TPUMECHAs
poBoAUMOCTh. CBOMCTBA p—n-TIepexo/a.
[TonynpoBOIHUKOBEIE TPUOOPHI

DNEeKTpUYECKHM TOK B pacTBOpax M paciuiaBax
3JIEKTPOJIUTOB. DIEKTPOIUTUYECKAS] TUCCOLIUALINSL.
DIIEKTPOJIN3

DnexkTpudeckuil Tok B razax. CaMoCTOSTENbHBINA U
HECaMOCTOATENbHBIN pa3psaa. Monnus. [lna3zma
DnexTpuyecKkrue mpuOOopsl U yCTPOUCTBA U UX
npakTuyeckoe npumenenue. [IpaBuna TeXHUKH
0e30MmacHOCTH

O6o0maromuii ypok «JIeKTPOIUHAMUKAY

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c7410

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c783
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

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

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c&2ba

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0
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68

OBIIEE KOJIMYECTBO
YACOB 11O ITPOI'PAMME

KontponbHas paboTa mo TeMe «DJIeKTPOCTaTHKA.
[TocTOAHHBIN JIEKTPUUYECKUIN TOK. TOKH B pa3iInUHbIX
cpenax»

PesepBHrlit ypok. Kontponbaas pabota mo teme
"OnekTpoauHamMuka"

PezepBHblit ypok. O0o0maronmii ypok no remam 10
KJacca

68

https://m.edsoo.ru/ff0c88be

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56
bu6mmorexa [JOK
https://m.edsoo.ru/ff0c8f6¢



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
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11 KJIACC

Tema ypoka

[TocTosiHHBIE MArHUTHI M MX B3aUMOJAEHCTBHE. MarHuTHoe nosie. BekTop MarHuTHON
MHAYKUUU. JIMHUM MarHUTHOW MHIYKIUU

MarnutHO€ noJie MpoBOJHUKA ¢ TOKOM. OnbIT OpcTena. Bzanmoneiictue
MIPOBOJHUKOB C TOKOM

JlabopaTtopHast pabota «3yueHne MarHuTHOTO TOJIsl KATYIIKKA C TOKOM

JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOAHKK ¢ TokoM. Cuna Amnepa. JlabopaTopHas
pabota «VccnenoBanue IEHCTBUS TOCTOSIHHOTO MarHUTa HA PaMKY C TOKOMY

JlelicTBME MAarHUTHOTO TOJIST HA JIBMOKYIYIOCS 3apsbkeHHYIo yacthily. Cuna Jlopenia.

Pa6ora cuibl Jlopenna
OnekTpoMarauTHas UHAYKIus. [IoTok Bektopa MmarHuTHOM MHAYKIMU. D/[C
MHAYKLIHN. 3aKOH IEKTpOMarHuTHOW nuaykuuu dapanes

JlabopaTtopHast pabota «MccnegoBanue siBICHUS IIEKTPOMATHUTHON UHAYKITNY

NunyktuBHOCTD. SBNeHue camonHaykiuu. 3J1C caMOMHAYKIUHA. DHEPrust
MarHUTHOTO TOJIsI KATYIIKUA C TOKOM. DJIEKTPOMarHuTHOE T0Jie
TexHu4YecKre yCTpOMCTBA U UX MPUMEHEHHE: TOCTOSIHHBIE MATHUTBI,
AJIEKTPOMATHUTBI, AJIEKTPOABUIATEIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHL],
WHIYKIIMOHHAA MeYb

O6o0maromuii ypok « MarHuTHOE 1osie. DJIeKTPOMarHuTHas WHITYKITHS)

KOHTpOJ’IBHaﬂ pa60Ta o TeMe «MarHuTHoOeE 110JIe. :‘)J'IeKTI)OMal"HI/ITHaSI HUHIOYKIOUS

CBoOonHbIe MexaHnueckue kojaebanus. ['apmonnueckue koaeOanus. Y paBHEeHHE
rapMoHHUYecKux Kosiebanuii. [IpeBpaienue sneprun

JlaGopatopHas pabota «VccnenoBaHue 3aBUCUMOCTH ITEPHO/1a MAJIBIX KOJIeOaHM
rpy3a Ha HATH OT JJIMHBI HUTH U MACCHI TPy3a»

Kone6arenbHblit kKOHTYp. CBOOOIHBIE IIEKTPOMArHUTHBIE KOJICOAHUS B HJI€AIbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHs MEXYy MEXaHUYECKUMHU U 3JIEKTPOMarHUTHBIMU

KoauuectBO
JacoB

Bcero

DJIeKTPOHHbIE N (poBbIE
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9778
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe
bu6mmoreka [{OK
https://m.edsoo.ru/ff0c98fe
bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9acO
bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9df4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cal50
bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82
bu6mmorexa [JOK
https://m.edsoo.ru/ff0cad58
bu6mmorexa [JOK
https://m.edsoo.ru/ff0caf06

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778
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KOJIeOaHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHHSI DPHEPTUH B UCATHHOM KOJIeOaTETHHOM
KOHTYpe

[IpencraBnenue o 3aTyxaromux KoJieOaHusIX. BEIHYK/I€HHbIE MEXaHUYECKUE
kosiebaHus. Pe3onanc. BbIHyXI€HHbBIE 2J1€KTPOMAarHUTHbIE KOJIeOaHuUs
[Tepemennslit Tok. CHHYCOMAANBHBIN TEpeMEHHbIN TOK. MOITHOCTh EPEMEHHOTO
TOKa. AMITUTYJHOE U JEHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U HAIPSKEHUS
Tpanchopmarop. [IponszBoacTBo, nepenada v NoTpedIeHNe IEKTPUUECKON SHEPTUN
VY CTpoICTBO M IPAaKTUUYECKOE PUMEHEHHE IIEKTPUUYECKOT0 3BOHKA, T€HEPATOPA
MEPEMEHHOT0 TOKa, JIMHUN AJIeKTporepeaay

DKOJIOrM4ecKUe PUCKHU IPU IPOU3BOJCTBE IEKTpodHeprun. KynbTypa ucrosib30Banus
AIIEKTPOIHEPTUHU B MOBCETHEBHOM JKU3HU

MexaHnnyeckue BOJIHBIL, yciaoBHs pacnpoctpanenus. [lepuoa. Ckopocts
pacnpocTpaHeHHs U JUTMHA BOJIHBI. [lonepeyunslie v mpoaoIbHbIE BOJIHBI

3ByK. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKka

3HCKTp0MaI‘ HUTHBIC BOJIHBI, UX CBOMCTBa U CKOpPOCTh. [IIxama QJICKTPOMAIrHUTHBIX
BOJIH
HpI/IHL[I/IHBI paaroCBA3U U TCIICBUIACHUA. PazButne CpCACTB CBA3U. Pannonokanms

KonTponbnas pabota «Konebanust u BOTHBDY

[IpssMonMHEIHOE pacpOCTpaHEHUE CBETA B OJHOPOAHOM cpesie. ToueuHbI HCTOYHUK
ceera. JIyu cBera

OTtpaxxeHue cBeta. 3aKOHbI OTpaXkeHus cBeTa. [locTpoeHne n300paxeHuit B MI0CKOM
3epKaiie

IIpenomnenue ceera. [loHOE BHyTpeHHEe oTpaxkeHue. [IpenenbHblil yroi MoJIHoro
BHYTPEHHETO OTPa)KEHUs

JlabopatopHas pabota «3mepeHune mokaszarels IpeIOMICHUS CTEKIIa»

JIunzel. [loctpoenue nzobpaxenuii B mun3e. @opmyrna TOHKOM JTUH3bI. YBETUYEHNE
JIMH3bI

JlaGopaTtopHnas pabota «MccnenoBanue CBONCTB N300PKEHHUA B JIMH3AX)
Hucnepcus ceeta. CiaoxHbIi cocta 6ernoro cera. Lper. JlaboparopHast pabota
«Halmntonenue aucnepcuu CBeTa»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cb9c4
bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86
bu6mmoreka [{OK
https://m.edsoo.ru/ff0cbd34

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccas4
bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc
bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccfel

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc6f8
bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350
bu6mmoreka [{OK
https://m.edsoo.ru/ff0cd4e0
bu6mmoreka [{OK
https://m.edsoo.ru/ff0cd7f6
bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a
bu6mmoreka [IOK
https://m.edsoo.ru/ff0cddle



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
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Wnrepdepenmus creta. Audpakmus ceera. AudpakironHas pemeTka

HOHGpC‘IHOCTB CBCTOBBIX BOJIH. HOJ’I}IpI/ISaLII/IH CBCTa

OnTrueckue MpuOOPHI U YCTPOMCTBA U YCTIOBUS X O€30MaCHOTO MPUMEHEHUS
['panuLIbl MPUMEHUMOCTH KJIaCCUYECKOW MexaHuKH. [locTynarsl cienuanbHON TEOpUHU
OTHOCHUTEJILHOCTH

OTHOCUTEIIBHOCTD OOTHOBPEMCHHOCTH. 3aMelUI€HI/Ie BPEMCHU U COKpAIICHUC JJIMHbI

DHEPrusi U UMITYJIbC PEISITUBUCTCKOM YacTUllbl. CBSI3b MacChl C SHEPTUEN U
HUMITYJIbCOM. DHEPTHUs MOKOS

Kontposnbhas pabora «Onrtrka. OCHOBBI CIIEUATBLHON TEOPUU OTHOCUTEITHLHOCTH
®otonsl. ®opmyna [Inanka. DHEprus 1 UMIybe HOTOHA

OtkpeiTue u uccrnenoBanue porordpdexra. OnbiTel A. I'. Croneroa

3axoHsb! poTtorddekra. YpaBHeHue DiiHmTelHa id hotorddekra. «KpacHas
rpanuna» Gotorddexra

Jasnenue cBeta. OnwiTel [1. H. JIeObenera. Xumudeckoe nelicTBUE CBeTa
TexHUYEeCKHe YCTPOHCTBA U MPAKTUICCKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOJATIHK,
CONHeYHasi baTtapesi, CBETOAHO]]

Pemenune 3amad mo Teme « 3J€MEHTHI KBAHTOBOW OTITUKID)

Monens aroma Tomcona. OnbiTel Pesepdopnaa o paccessauro a-yactuil. [InanerapHas
MOJIeJTh aToMa

[Toctynatel bopa

W3nydenue u norioieHue GOTOHOB MPH MEPEX0E aTOMa C OJTHOTO YPOBHSI SHEPTHU
Ha Apyroi. Bunasl cnektpos

BonHoBeie cBolicTBa uyactuil. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOTHOBON Ayallu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYeHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ced22
bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cf862
bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfa42
bu6mmoreka [{OK
https://m.edsoo.ru/ff0cfc68
bu6mmoreka [{OK
https://m.edsoo.ru/ff0cf6f0
bu6mmoreka [{OK
https://m.edsoo.ru/ff0cfel6
bu6mmoreka [IOK
https://m.edsoo.ru/ff0cffc4
bu6mmoreka [{OK
https://m.edsoo.ru/ff0d015e
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d030
2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d091a
bu6mmorexa [JOK
https://m.edsoo.ru/ff0dOafa
bu6mmorexa [JOK
https://m.edsoo.ru/ff0dOafa
bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22
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OtkpeiThe paguoakTUBHOCTH. OnbITH Pesepdopaa nmo onpeaenenuto cocraBa
PaZi0aKTUBHOTO U3ITY4ECHUS

CoiicTBa anbda-, 6eTa-, raMMa-u3IydyeHus. BiausiHue pajuoakTUBHOCTH Ha )KHUBbIE
OpraHu3Mbl

OTkphITHE IPOTOHA U HEeWTpoHA. M30TOmBI. ANb(a-pacnaj. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmas. [ 'aMMa-u3mydeHue

OHeprus cBA3M HyKJIOHOB B sifipe. SnepHble peakuuu. SnepHsiil peakrop. [Ipodnemst,
IIEPCIIEKTUBBI, SKOJIOTHYECKNE ACIIEKTHI SIACPHON YHEPTEeTUKN

OneMeHTapHble YacTULbl. OTKpbITHE TO3UTPOHA. MeToabl HaOMIOeHUS U
pEruCTpanny dJIeMEHTapHbIX YacThll. Kpyruslii ctosr « @DyH1aMEeHTaIbHbBIE
B3auMoJeiicTBus. EquHcTBO prsnyeckoil KapTUHBI MUpa»

Bun 3B€3nHoro He6a. Co3Besus, sipkue 3BE3/1bl, INTAHETHI, UX BUIUMOE JBUKECHUE.
Conneunas cucrema

Comnnne. Conneunas akTUBHOCTh. McTtounuk sneprun CosHia u 3BE37]

3BE37bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IbI [NITaBHOM MTOCIIE0BATEIILHOCTH.
Buytpennee crpoenne 38€31. COBpeMEHHBIE MPEACTABICHHS O IPOUCXOKIECHUH 1
sBomonnu CoslHIA U 3BE3]T

Muneunsiii [Tyte — Hamia ["anakruka. [Tonoxenue u npuxenue CosnHia B ['amakTuke.
INanaktuku. YEpHbIE ABIPHI B AApPAX TAIAKTUK

Bcenennas. Pa3beranue ranaktuk. Teopus bonbiioro B3peiBa. PenmkroBoe
U3IyyeHue. MeraranakTuka

Hepemennsie mpobieMbl aCTpOHOMHUHT

KonrtponbHas padora «D1eMEeHThl aCTPOHOMHHU U acTPOUZUKI

O6o0maromuii ypok. Poibs GU3HKK 1 aCTPOHOMHUN B SKOHOMUYECKOH,
TEXHOJIOTUUECKOM, COLMAIIbHON U 3THYECKOH chepax AesTeIbHOCTH YeloBeKa
O6o06matomuit ypok. Poib u Mecto pu3nku 1 aCTpOHOMHUH B COBPEMEHHON HAyYHOU
KapTHUHE MHUpa

O6o06matomuit ypok. Ponb ¢pusndeckoii Teopuu B GopMUPOBAHUN PEICTABICHUHN O
¢du3nueckoil kapTHHE MUpa

Ob6o6matonuit ypok. Mecto pusnueckoit KapTUHBI MUpa B 00LIEM pSy COBPEMEHHBIX

€CTECTBEHHO-HAYYHBIX IPEJICTABICHUN O IPUPOJIE
Pe3epBHbIil ypok. MarHuTHOE MoJIe. DIEKTPOMArHUTHAS] MHIYKIIHS

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffod116
2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

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



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

67 PesepBHblif ypok. OnTrka. OCHOBBI CIEIMATIBHONW TEOPUH OTHOCUTEIBHOCTH 1
bu6mmoreka [{OK

68 Pe3zepuslit ypok. KBantoBast pusnka. D1eMeHTBHl aCTPOHOMUU U aCTPOPHU3IUKU 1 https://m.edsoo.ru/ff0d178
4

OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68


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

YYEBHO-METOJUYECKOE OBECIIEYEHUE OFPA30OBATEJIBHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 1J151 YYEHUKA
» ®uzuka, 10 kmace/ Mskumes I'.4., Byxosues b.b., Corckuiit H.H. mox penakuueit
[MapgpentneBoit H.A., AkunonepHoe obmectso «M3narensctBo «IIpocsemienue
» ®msuka, 11 kmace/ Msakumes I'.J1., byxosuer b.b., Yapyrun B.M. nox penakiueit
[TapdentbeBoit H.A., Akinoneproe o0mectBo «M3natenbetBo «IIpocBenieHmey)|

METOAUYECKHUE MATEPUAJIBI IS YUUTEJIA
Caypos 0. A. ®usuka. [loypounsie pazpabotku. 10 kiacc. ba3oBblii ypoBeHb;
Caypos 0. A. ®usuka. [loypounsie pazpadotku. 11 kimacc. ba3oBsiit ypoBeHb;

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



