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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOT0 YpPOBHS Ha YpPOBHE CPEAHEr0o OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHHWM W TpeOOBaHUM K pe3yjbTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOW IMporpammsl, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yd€roM deaepanbHON pabouell mMporpamMmbl BOCHHUTAHUA U
KOHLIETIIUUA TIpernojiaBanus yuyeoHoro npeamera «duszuka» B 00pazoBaTeNbHBIX
OpraHu3aIUAX Poccuiickoi Oenepannu, peau3yIOIMX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Copepxanne mporpamMmbl MO (U3HKE HaAMpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux (pu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEIBHOCTHOIO
noaxona. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
OOy4eHHMs, & TAKXKE YUYUTHIBAET HEOOXOAMMOCTbh PEATH3aAUUU MEXIPEIMETHBIX
CBs3eM (PUBMKM C €CTECTBEHHO-HAyYHBbIMHU YYEOHbIMH IpenMeTramu. B Hel
OIIPENENSAIOTCS OCHOBHBIE LIETM M3y4YeHUs (PU3UKH Ha ypOBHE CPEAHEro OOILEro
oOpa3oBaHUsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (hu3uKe BKIIIOYAET:

e IUIAHUPYEMBbIE Pe3yIbTaThl OCBOCHHUS Kypca (pU3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e cojepxkaHue yueOHoro npeaMera « Ou3uka» mo rogamM oOydeHHUs.

du3nka Kak Hayka O HauOosiee OOIIMX 3aKOHaxX MPUPOJIbI, BBICTyHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYHUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy»xaromiem Mupe. IIIKoabHBIN Kypc GU3HKH — CHCTEMOOOPa3yIOIIHiA
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PHU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB W SBJICHUHN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpaduei W actpoHomMuel. Vcmomp3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMNpeAeNseT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe HHEPreTUKH, TPAHCIOpPTa, OCBOCHMS
KOCMOCA, IOJIYYEHUSI HOBBIX MAaTe€pHaloB C 3aJaHHBIMH CBOMCTBAMH U JPYIHX.
N3yuyenue ¢Gu3MKH BHOCHUT OCHOBHOHM BKJIaJ B (DOPMHUpPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouuxcs, B (pOpMUpOBaHHUE YMEHHUH MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS TIPY BHINIOJIHEHUU UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca ¢usuku s ypOBHS CpeAHEro oOImiero ooOpa3zoBaHUs
MOJIOKEH pAN UACH, KOTOphlE MOXHO pacCMaTpuBaTh Kak MPUHIUIBI €ro
MIOCTPOCHHSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISETCS JIOTHUYECKHU
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuand Kypca (HU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
ToJie.

Hoes eymanumapuzayuu. EE peanuzaunus NPEANOSaraeT HCHOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (U3MUECKON HayKH, OCMBICICHHUE CBSA3H Pa3BUTHUSA
bu3uku ¢ pa3BuTHEeM 0O0IIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoesa npuxnaonoti uanpasnennocmu. Kypc (usuku  mpesanosiaract
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHUYECKUX M TEXHOJOTHYECKHMX IPUIIOKECHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanu3yeTcss TOCPEICTBOM BBEJECHUSA 3JIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJOTMM, a TakXke 0O0CYXICHHS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

Crep’HEBBIMU 3J€MEHTaMU Kypca (DM3MKH Ha YpOBHE CpPEIHEro OOLIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue teopuu (GopMHpPOBaHUE MPEICTABICHUN O
CTPYKTYp€ MOCTPOCHUS (PU3UUYECKON TEOPUH, POJU (HyHIAMEHTANIbHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOAE, TpPaHHUIAX
IPUMEHUMOCTH TEOPUHM, JJI1 OIMCAaHHUA €CTECTBEHHO-HAYYHBIX SIBICHHM H
MIPOIIECCOB).

CHCTEeMHO-JeSATEIbHOCTHBIA MOAXO0A B Kypce (PU3MKH peanmu3yeTcsi Mpexe
BCEro 3a CYET OpraHM3alMM 3KCIEPUMEHTATbHOM JEATENIbHOCTH OOYYaroIUXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (HU3MKM — O3TO UCIHOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1abOpaTOpHBIX padoT,
KOTOpBIE B IporpaMme mno (pusnke oObeAMHEHBI B OOIIMI CHUCOK YYEHUUYECKHUX
MpPaKTUYECKUX padoT. BblaeneHne B yka3aHHOM IEpedHe J1abopaTOpHBIX padoT,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYIIECTBISIETCS Y4YaCTHUKAMHU
o0pa3oBaTeNpHOrO Ipolecca HUCXOAs U3 OCOOEHHOCTEW IUTAHUPOBAHMS U
ocHalleHuss kabunera Qusuku. Ilpm »3TOM obOecnieunBaeTCsi OBJAJICHUE
OOyYaIOIIMMHUCS YMEHUSIMU MPOBOJIUTH KOCBEHHBIE W3MEPEHMs, HCCIIEOBAaHUS
3aBUCUMOCTEN (U3MYECKUX BEIMYMH M TOCTAHOBKY OIBITOB MO MPOBEPKE
IPEIIOKEHHBIX TUITOTES.

bonpuioe BHUMaHWE yAENAETCS PEIIEHUI0 PACYETHBIX W KayeCTBEHHBIX
3anay. Ilpu 3TOM Ay pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4l C SIBHO
3aJlaHHOM (PM3HYECKON MOEIIbIO, TTO3BOJISIFOIINE IPUMEHSTh U3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJIHOTO pasfielia Kypca, TaK W MHTETPUPYs 3HAHUS U3
pasHbIX paszaenoB. JlJid KaueCTBEHHBIX 33/a4 MPUOPUTETOM SBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUs1 (U3NYECKUX SIBICHUH M MPOLIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyrome BbIOOpa (PU3WYECKON MOJETM Il CHUTyallud TIPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k marepuasbHO-
TEXHUYECKOMY OOeCleYeHn0 ydeOHOro mpoiiecca 0a30BbI YpOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeIHEro 001Iero o0pa3oBaHus JOHKEH U3Y4aThCs B YCIOBHIX
IpeIMEeTHOr0 KaOuHeTa (M3HKU WU B YCIOBHSIX HMHTETPHUPOBAHHOIO KaOMHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO LMKiIa. B kabuHere (U3UKU [TOJDKHO OBIThH
HE00X0aMMoe J1abopaTopHOE O0OpYAOBAaHHME ISl BBIOJHEHUS YKa3aHHBIX B
nporpamme 1o GU3NKe YUSeHHUUYECKUX MPAKTHUYECKUX pabOT M JIE€MOHCTPAIMOHHOE
o0opyI0BaHUE.

JleMoHCTpalluoHHOe  00opyaoBaHue (HOPMUPYETCS B  COOTBETCTBUU C
MPUHITUTIOM MHHUMAJIBHOM  JOCTAaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMe 1o (U3UKE KIIOUEBBIX JEMOHCTpALUA IS
UCCJIEIOBAHMUSI  M3Yy4YaeMbIX  SIBICHUA M  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlabopatopHoe 00O0OpyJIOBaHHE IJi1 YYCHUYECKHX MPAKTHUYECKUX padboT
dbopMupyeTcss B BH€ TEMaTUYECKUX KOMIUIEKTOB M 0OOECIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4YeCKHe KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBAaHUS JOJKHBI OBITH TMOCTPOEHBI HAa KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMH LIETIMU U3YYeHUS HUZHKHU B OOIIEM 00pa30BaHUU SBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca W CTPEMIICHUS OOYJarOIIMXCSd K HAYIHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE IMPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBJICHHS C HCIOJIb30BaHUEM
(bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIIbCTB;

e (opmMupoBaHue TpeACTaBICHUNA O poM (PU3MKH JJIS Pa3BHTHS JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmkeHne 3THX Lesne 00ecreunBaeTCsl pelieHueM CIeIyIoNMX 3a1ad B

npolecce u3ydeHus Kypca GU3NKH Ha ypOBHE CpeHEro o01ero oopa3oBaHus:



e TMNpuOOpEeTeHHE  CUCTEMbl  3HaHUK 00  o0muX  (PU3HUYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI aCTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHUUA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsiICHEHHsI (PU3MUECKHX SBICHUA B TPUPOJAE U JJIA MPUHATHUSA
MPAKTHYECKHUX PEIICHUI B MOBCEAHEBHON KU3HM;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3a7ad C SBHO 3a/JIaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIINX CAMOCTOSITENHLHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 3aa4u;

e TIOHMMaHHE (UBNYECKUX OCHOB W MPHUHIIMIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS W TPOBEACHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAlW3a W HHTEPHpPETAlMU HH(POpMAIUH,
OIpe/IeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJI Pa3BUTUS YMEHHUM MPOEKTHO-HUCCIIEI0BATENIBCKOMH,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipemyaraembiii B mporpamMme 1o (Qu3MKE TMepeueHb J1abopaTOpHBIX U
OPAKTUUECKUX paboOT SBISETCA PEKOMEHJIOBAHHBIM, YUWUTENb JEJaeT BBIOOP
NPOBEJCHUS JTA0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBHUYATbHBIX
0COOEHHOCTEN 00yUaroIUXCl.



COJEPXAHUE OBYYEHMUAA
10 KIIACC

Paszgea 1. @®u3uka 1 MeToAbI HAYYHOI'O IIO3HAHUSA

@usnka — Hayka O mpupone. HaydHble METOIBI NMO3HAHMS OKPY’KAIOIIETO
mupa. Ponp JKcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IPUPOIBI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue ¢Gu3MUECKUX SBICHUM M TporieccoB. HaydHble THIOTE3BI.
dusznveckre 3aKOHbI U TEOpPHUH. ['paHUIBI MPUMEHUMOCTH (PUBNYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecro ¢usuku B (GOpPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle W LHUQPPOBbIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKHU.

Pazngen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOI'O JIBUXKCHUS.
Cucrema orcuéra. Tpaekropus.

ITepemenienue, CKOpPOCTh (CpeHSIsi CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHE MAaTEepUAIbHOW TOYKH, MX NPOEKIHWH HA OCH CHUCTEMBbI KOOPAMUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpPsSMOJUHENWHOE IBIKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U TNepeMelIeHUs
MaTepUabHOW TOYKHA OT BPEMEHH.

CBobOosHOE magieHue. Y CKOpEeHHEe CBOOOTHOTO MaICHHMSI.

KpuBonmuuennoe  nBwxkeHue. JIBMKeHHME  MATEpUAIbHOW TOYKM 10
OKPYKHOCTH C MOCTOSTHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JIBH>KCHUE CHAPSJIOB, LICTTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTpAIs KMHEMATUUECKUX XapaKTePUCTHK
JIBUKEHUS.

[IpeoOpazoBanue IBUKEHUHN C UCIIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBMKeHHUs Tejla, OPOIIEHHOTO MOJ YIjoM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus cBOOOAHOTO MaeHHUS.

Hanpasnenue ckopocTu pu JABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydenne HEPABHOMEPHOTO ABMIKECHHS C LIEJBIO ONPEAEICHUs MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXKIYy NYTSIMH, NPOMJECHHBIMH TEJIOM 3a
MOCJIEAOBATEIbHBIE pPAaBHBIE MPOMEKYTKHM BpPEMEHM MPH PABHOYCKOPEHHOM
JBM>KECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHUs MIAPUKA B BA3KOM )KUIKOCTH.

W3ydenne ABMKEHUA Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuanmun  otHOocutenmbHOCTM — [ammuesa.  IlepBeit  3akoH  HproToHA.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akoH HeroroHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHbBIX TOYEK.

3akoH BcemupHoro TtsArotenus. Cuma Tsbkectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKoabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHHs CKOJIbKEHUS U cuiia TpeHus nokos. KoagdunueHt tpenus.
Cuita conpoTUBIIEHUS NPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHoe U BpanaTesbHOE IBHXKEHHE a0COIFOTHO TBEPAOTO TENA.

MOMEHT CHIIbI OTHOCHUTENIBHO OCH BpamieHusa. [lnedo cuibl. VYcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHuueckue yCTpONCTBa M NPAKTUYECKOE NPUMEHEHHWE: IMOALINITHHUKM,
JBUYKEHUE NCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenne nHepum.

CpaBHeHHE Macc B3aUMOJECHCTBYOLINX TEIL.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CrioxeHune cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Jie(hOpMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U TAJICHUH.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAYEHHSI U CKOJIbKEHUS.

VYcioBust paBHOBECHS TBEPAOTO TeIa. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomwi

N3yuenue aBMxKEHUs1 OpycKa 1Mo HAKJIOHHOW MIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAKOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanue ycloBHWiA paBHOBECHS TBEPJIOrO Tella, HMEIOIIETO OCh
BpAIICHUS.

Tema 3. 3aKoHbl COXpaHEeHUA 8 MEXAHUKE

Hmnynbc marepuaibHOW TOUYKM (Tela), CHCTEMbl MaTepHUalbHBIX TOYEK.

NmnynbC CUJIBl M1 U3MEHEHHWE HMITYJIbCa TeJia. 3aKOH COXPAaHEHUsS HUMITYJIbCa.
PeaxTuBHOE NBUXECHUE.

PaboTa cuibl. MOIIHOCTB CHIIBI.

Kunernyeckass sHeprusi MarepHaJbHOM TOUkH. Teopema 00 HM3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennmansHas DHEPTHUSL. [ToTeHnmansHas SHEPrUs yIpPYro
nedpopMupoBaHHOM  mpyxuHbl. [loTeHnuManbHas  SHeprus Tena  BOIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHuumanbHple W HENOTEHUHMalbHble  cuibl.  CBs3pb  paboOTHI
HEMOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM HDHEPIMH CHUCTEMBI TEI.
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IIPYKUHHBIN TUCTOJIET, TBHKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[Tepexoa mOTEHIIUAEHOM SHEPTHHN B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3yuyenue abCOMOTHO HEYHNPYroro yaapa ¢ MOMOIIbIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C M3BMEHEHUEM MEXaHUYECKOM SHEpruu
TeJIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pa3znen 3. Mosiekyasipaasi pu3uka 1 TepMOAMHAMUKA
Tema 1. Ocrogvl MOEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBUKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BellecTBa. MOJIEIN CTPOCHUS Ta30B, XUIKOCTEH U
TBEPIBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeeil. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TermtoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Ienbcus.



Mopnens wupeanbHOro rasa. (OCHOBHOE  ypaBHEHHE  MOJIEKYJIIPHO-
KMHETUYECKOW TEOpUM HACAIBHOTO raza. AOCONIIOTHas TeMmIepaTypa Kak Mepa
CpeoHEW KWHETUYECKOM SHEPIHM TEIUIOBOIO JBWXEHHS dactull rasza. [llkana
temneparyp KeneBuna. ['a3oBbie 3akoHbBI. YpaBHeHne MeHnaeneepa—KianenpoHa.
3akon JlanpToHa. M30mpouecchl B UACATBHOM Ia3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHUE HM30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHu4eckre YCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BellecTBa, GoTorpapuu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OnpiTel 0 AUGPDY3UN KUAKOCTEHN U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita [TepHa.

OnbITHI, JTIOKA3bIBAIOIINE CYyIIICCTBOBAHUE MEXMOJIEKYIJIIPHOTO
B3aMMO/ICUCTBUSI.

Mojenb, WUTFOCTpUpYIOLLIas PUPOY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUTIOCTPUPYIOIIME YPABHEHUE COCTOSIHHS HJCAIBHOTO Tasa,
M30IPOLIECCHI.

Vuenuueckuii soxcnepumenm, nabopamopuvie pabomsi

Ornpenenenue Macchl BO3[lyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUN
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXIY IMapaMeTPAMU COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogvl mepmoouHamuku

TepmonnHamuueckass cucreMa. BHYTpeHHsII 3HEpruss TEPMOAMHAMUYECKON
CUCTEMBI U CIOCO0BI €€ n3MeHeHus. KonruecTBo TEoTel U paboTa. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOIO  MAECAJbHOrO  rasa. Buasl  Teronepenauw:
TEIUIONPOBOJHOCTh, KOHBEKIUS, U3TyYCHUE. Y IeJIbHASA TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[Tonsitue 006 aamabatHoM mporiecce. llepBhIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHnenne TmepBOro 3akoHa TEPMOJIWHAMUKH K u3omporeccam. ['paduueckas
UHTEpHOpeTanus padoThl rasa.

Btopoit 3akoH TepMoamHamMuku. HeoOpaTUMOCTh MpPOIECCOB B MPHUPO/IE.

TemnoBble  MamuHbl.  [IpUHUMOBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamuHax. Kola(p@uiueHT moie3Horo
nericTBus TemioBod MamuHbL. Ilukn KapHo m ero ko3pduumeHT Ioe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHudeckue yCTpOCTBA M IMPAKTHUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

H3meHeHre BHYTpEHHEH HSHEPruM Tejla MPH COBEPIICHUU PaOOTHI: BBLUIET
npoOKu u3 OyTBUIKM TMOJA JEHCTBHEM CXAaTOro BO3/AyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3menenue BHyTpeHHEH SHEpruu (TeMIiepaTyphl) Tena MpH Tervionepenaye.

OnpiT 1m0 anauabaTHOMYy PpACHIMPEHHI0 BO3AyXa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Monenu mapoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAaHUs, PEAKTHBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepeHne ynenbHON TEIIIOEMKOCTH.

Tema 3. Acpezammuwie cocmoanusn éewjecmea. Dazoevie nepexoowvl

[TapooOpa3oBanue U KoHjeHcalus. Vcnapenue u kurneHue. AOCOMOTHAs U
OTHOCHUTENIbHASI BJIAXKHOCTh BO3Ayxa. HacellieHHbIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnuyeckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue xpuctambel. CoBpemeHHblE Marepuaibl. [lmaBienue un
KpUCTajuIM3anus. Y AejibHasl TerioTa miasjienusd. Cyonumanusi.

YpaBHEeHHUE TEIIOBOTO OajaHca.

TexHuueckue yCTpOHCTBa M IPAKTUYECKOE IPUMEHEHHE: TUIPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJYYEHHUS] COBPEMEHHBIX MaTe€pUasoB, B
TOM YHUCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX APOB.

Kunenue npu noHM>K€HHOM JIaBJICHHH.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBaHus U IJIaBJIEHUS KPUCTAUIMYECKOTO BEIECTBA.

JleMOoHCTpanust KpuCTaioB.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabonvl

N3mepenre OTHOCUTENIBHOM BIA)KHOCTH BO3yXa.

Pa3znea 4. JnexkTpoanHamMuka
Tema 1. Inekmpocmamuxa
DINIeKTpU3alms Tel. ODJEKTpUUECKUil 3apsia. JBa BHIAa JJIEKTPUUYECKUX
3apsAnoB. [IpOBOTHUKM, TUANEKTPUKHA W TIOJYNPOBOIHUKUA. 3aKOH COXpaHEHUS
AIEKTPUUYECKOTO 3apsia.
BzaumopeiictBue 3apsaaoB. 3akoH KynoHa. ToueyHbIN 3JEKTPUUECKUM 3apsi/l.
DnekTpudeckoe 1mosie. Hanpsok€HHOCTh  diekTpudeckoro mojs. [IpuHiumn



CYyNEPHO3ULINMU IEKTPUUYECKUX TNoyei. JINHUM HanpspKEHHOCTU AJIEKTPUYECKOTO
TTOJIS.

PaGora cun  osnekrpoctatmdeckoro  mousia.  [lorenuman.  PasHocThb
NOTEHUHUAIOB. I[IpOBOJHUKM W JUANEKTPUKU B DIIEKTPOCTATHYECKOM IIOJIE.
Jlnanexkrpryeckasi MPOHULIAEMOCTb.

OnekTpoéMKocTh. KoHeHcaTop. DIeKTPOEMKOCTh IIOCKOTO0 KOHAEHCATOPA.
DOHeprus 3apsLKEHHOTO KOHACHCATOPA.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTAaTHUECKas 3allluTa, 3a3eMJICHHE JJIEKTPONpPUOOpPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIUI IEUCTBUS JIIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOOHUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DJIEKTPOCTaTUYECKAsl 3alIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTOpa OT  IUIOIIAIH
IIJJACTUH, PACCTOSHUASI MEXAY HUMH U JUJICKTPUUIECKON MPOHUILIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHJEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomsi

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoanuwtii 31ekmpudeckuit mok. Toku 6 paznuunvix cpedax

ONEeKTpUYECKU TOK. YCIOBHSA CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [TocTOSITHHBIN TOK.

Hanpsixenue. 3akon Oma 11 yyacTKa LETH.

DNEKTPUYECKOE CONPOTHBIICHHE. YIEIBHOE COIPOTUBIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEANHEHHE MPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jxoyns—Jlenma.  MonrHoCTb
AIIEKTPUYECKOTO TOKA.

DIIEKTPOJBUKYILAsl CHUJIA U BHYTPEHHEE CONPOTUBIICHHE MCTOYHHKA TOKA.
3akon OMa 15t HOJIHOM (3aMKHYTO#) 3JIeKTprueckoi 1ienu. KopoTkoe 3aMbIKaHue.

ONEeKTpOHHAsE  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBHCUMOCTD
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DIIEKTPUYECKHN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBoAHUKHY. CobcTBeHHas u MpUMecCHas MIPOBOJIUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYecKuii TOK B pacTBOpax M paciulaBaXx  AJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DIIEKTPOIIH3.



OnexTpuyeckuii TOK B rasax. CaMOCTOSTENBbHBIM W HECAMOCTOSATEIbHBIN
paspsa. Monnus. [1nazma.

TexHHYecKue yCTpOMCTBA M IPAaKTUYECKOE IPUMEHEHHE: aMIepMETp,
BOJITMETP, PEOCTaT, HMCTOYHMKH TOKA, JJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHHMS], BAKYYMHBIN THOJ,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CHilbl TOKA U HalpsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS UUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOIIAH MOMEPEYHOr0 CEUEHUS U MaTepuaa.

CMenaHHOe COeIMHEHNE IPOBOIHUKOB.

[Ipsmoe wu3MepeHHe JIIEKTPOIABMKYIIEH cuibl. KOpoTkoe 3aMblkaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB ANEKTPOIUTOB.

NckpoBoit pa3psia 1 IpOBOJIUMOCTb BO3AYyXaA.

OnHOCTOPOHHSISI NPOBOAUMMOCTD TUOAA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3yyeHne CMENIaHHOTO COeIMHEHUSI PE3UCTOPOB.

N3mepenne 3IeKTpOABUKYILEH CHIIBI UCTOYHHKA TOKAa U €ro BHYTPEHHETO
COIIPOTHBJICHUSI.

Habmronenue smekrponmsa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢usuku 6a30Boro ypoBHs B 10 Kjacce OCyLIeCTBISETCS C
YY4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMM MaTEMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonwsimusi, CBSI3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOIO
NO3HAHUS: SIBJICHUE, HAay4HbId (pakT, runores3a, (u3anyeckass BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelmieHue CHUCTEMbl ypaBHEHUH, JuWHEHHas (yHKLHS,
napabona, runep6osia, ux rpauku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe JBMKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEMJI000MEH >KMBBIX OPraHUW3MOB (BUIbI TEIUIONEPEAAUH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEH M



ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAs AUCCOLMAIIMS,
rajbBaHUKA.

l'eoepagpus: B1aXXHOCTh BO3yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABM)KCHUU C HCIOJIB30BAHHEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, NOJAIIUIMHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOAOMET W JApPYrHe), JBUTaTelb BHYTPEHHEIO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJYYEHUS] COBPEMEHHBIX MATEpHAIOB, B TOM WYKCJIE HaHOMAaTepHaioB, U
HAaHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3aIlMTa, 3a3€MIICHHE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYHHBIH PUHTED, AJIEKTPOHArpeBaTEIbHbIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KUIIACC

Paznen 4. DiekTpoamHaMuKka

Tema 3. Maznummnoe noJe. INeKMpPOMAZHUMHAA UHOYKUUS

[locrosiHHBIE ~ MarHuThl.  B3auMoAeiCTBHE  MOCTOSIHHBIX  MAarHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM wuHAYKUMH. [IpuHOMN cynepno3uuuu
MarHUTHBIX MoJiek. JINHMKM MarHUTHOM WHAYKIUW. KapTuHa JUMHUN MarHUTHOU
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarauTHOe T1OJie TPOBOJHMKA C TOKOM. KapThHa JHMHUNA WHAYKIUA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. B3anmoneiicTBre NpOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopeniia, €€ MOIy/Ib U HarpaByieHUe. JIBUKEHUE 3apsSyKEHHON YaCTUIbI
B OJIHOPOJIHOM MarHuTHOM mnoJje. Pabota cunsl JlopeHna.

SIBneHHME DNEKTPOMArHUTHOM HWHAYKIMH. [lOTOK BEKTOpa MarHUTHOMN
MHOYKIAHW. OJIEKTPOABMXKYIAS CWIa WHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu dapazes.

BuxpeBoe »snexkTpuueckoe Tmosie. DJIEKTPOJBIXKYIIAS CUJa HUHAYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATEIBLHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

ITpasuio Jlenua.

NHnykTUBHOCTh.  SIBJIGHME CaMOMHIYKIMHU. OJEKTPOJBIKYIIAA  Ccuja
CaMOWHIYKIIUH.

DHeprusi MarHUTHOT'O TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M MPAKTHUYECKOEC MPUMEHEHUE: IOCTOSHHbBIC
MarHuThl, BJEKTPOMATHUTHI, BJIEKTPOJBUTATENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHIYKIIMOHHAS NIEYb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JICKTPOHHOIO MMyYKa MAarHUTHBIM MOJIEM.

JIMHUYM MHIYKIIMA MAarHATHOTO TTOJISI.

B3anmoneiicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JencTBue cribl JIOpeH11a HA HOHBI JIEKTPOJIUTA.

SIBlIeHUE PIEKTPOMArHUTHON MHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD SJIEKTPOJBIKYIIEH CUIIbI UHIYKIHU OT CKOPOCTH HU3MEHEHUS
MarHuTHOTO ITOTOKa.

SIBneHne cCaMOUHIYKIIUH.

Vuenuueckuii oxcnepumenm, 1abopamopusie pabomol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKK C TOKOM.

UccnenoBanue AeiCTBUA MOCTOSIHHOIO MAarHATa Ha PAMKY C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHYKIIUH.

Paspnen 5. Kore6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KOJ1€OAHUA

KonebGarenbnas  cuctema. CBOOOJHBIE  MEXaHUYECKHE  KojeOaHUS.
["apmonunyeckue konebanus. [lepuon, wacrora, amrmuuryga v (aza koneOaHUM.
[IpyXMHHBIN MasTHUK. MaTeMaTUYECKUN MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBparienne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCANbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYECKUMU U
ANEKTPOMArHUTHBIMU KoJiebanusiMu. Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
SHEPrUM B UJICATBHOM KOJIE0ATEIIbHOM KOHTYPE.

[IpencraBieHue o 3aTyxaroUx KojeOaHusx. BrIHyXIeHHbIE MEXaHUUECKHE
kosieOanusi. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

Ilepemennpii  TOK. CHHYCOMZANBHBIM IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE U JACHCTBYIOIIEe 3HAUYCHHE CHUJIbl TOKa U
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTpeOICHUE DIEKTPUUECKON
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3IeKTposHepruu. KymnbTypa
MCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU DJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KojeOaTelnbHON CUCTeMbl (TPYKUHHBIN WK
MaTeMaTUYECKUI MasSTHHK).



Habmronenue 3atyxarommx KojieoaHui.

HccnenoBanue CBOMCTB BEIHYXICHHBIX KOJICOaHHIA.

Ha6nronenue pe3onanca.

CB0OOOHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUS!.

OcuunmiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHHST OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1mOCIIENOBATENBHOM COEAWHEHUHM PE3UCTOPa, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUH JJIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

HccnegoBanue 3aBUCMMOCTH NEPHOJAa MaJbIX KoJieOaHUM rpy3a HAa HUTU OT
JUIMHBI HUTU U MacChl Ipy3a.

HccrnenoBanne mnepeMEHHOr0 TOKa B LENH W3 IOCJIEA0BATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbIE 6OTIHbL

Mexannueckrue BOJIHBI, yclnoBHsS pacrnpoctpaneHusa. Ilepuon. Ckopocthb
pacrnpocTpaHeHusT W JiuHa BOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJIHBI.
HNuTtepdepenius u iudppaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3Byka. ['poMkocTh 3Byka. BreicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS M3YyYEHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanusa BektopoB E, B, V B anektpomarautHoi BonHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HWE, MPEJOMIICHUE, ToJispu3anus, Judpakius,
unTepdepenius. CKoOpocTh JIEKTPOMATrHUTHBIX BOJIH.

[Ilkana 351€KTPOMarHUTHBIX BOJIH. [[prMeHEeHHE AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paIMOCBA3U U TENEBUACHUA. Pagquonokamnus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPELBI.

TexHuyeckre yCTpPOWCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKaJIbHBIE
MHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEIULHHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneOmtomieecs Tei10 Kak UCTOUYHUK 3BYKa.

HaGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue unrepdepeninu u qudpakiini MEXaHUYeCKUX BOJIH.

3BYKOBOM pE30HaHC.

HaGnronenue cBsI3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIATYAOW U
YaCTOTON KOJIeOaHMIA.



HccnenoBanue  CBOMCTB  AJEKTPOMATHUTHBIX  BOJIH: OTpaKEHHUE,
peoMIICHUE, MOJSIpU3alus, AMPPaKIus, UHTEpPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamMonuHerHOE pPacHpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHMs cBeTa. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMIICHHS cBeTa. AOCOJIFOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbI yroa MOJHOTO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceeta. CiioxHbIi cocTaB O0enoro cBeta. L[Ber.

CobOuparoriie ¥ pacceuBaroniue JuH3bl. Tonkas mnuH3a. DoOKycHOe
paccTosTHUE W ONTHUYECKas Cuia TOHKOWM JnH3bL. [locTpoeHune m300pakeHui B
coOuparolmux U paccenBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIWYEHUE,
JTABAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKOUN ONTUKHU.

BonnoBass ontuka. Wurepdepeniusi cBera. KorepeHTHblE HMCTOUHHKH.
VYcnoBusi HaOMOAEHUS MaKCUMyMOB W MHHUMYMOB B HMHTEp(EpEeHIIMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuusa cBera. JudpaknuonHas pemérka. YcioBue HaOMOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
Tu(GPaKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M MPAKTHUUECKOE TMPUMEHEHHUE: OYKH, JyIa,
¢doToanmapaT, NPOEKIMOHHBIMA anmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(paKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMonMHEiHOE pacnpOCTpaHEHUE, OTPAXXEHUE U TMPEJOMIICHUE CBETa.
OnTuyeckre mpuOopsI.

[TomHoe BHYyTpEeHHEE oTpaxeHue. Moaens cBeToBoaA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Mogenu MUKpOCKoMa, TeJIECKOIa.

Habmtonenue narepdepeHimm crera.

Habnronenue nudpakiuu ceera.

Habmronenue nqucnepcuu cBera.

[TonydyeHue ciekTpa ¢ MOMOUIBIO IPU3MBI.

[TomydyeHue ciekTpa ¢ MOMOIILIO AUPPAKITMOHHON PEIIETKH.

Habmronenune monsipu3aliny cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuol



W3mepenue nokazaTesis MpeIoMIIEHUs CTEKIA.
HccnenoBanue CBOKWCTB U300pAKEHU B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI ClIelIHAIBHOM TEOPUU OTHOCHUTEIbHOCTH

['pannnpl  NpUMEHMMOCTHM  KJIAcCMyeckorm  mexanuku.  [locTynarsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHU M COKpAIECHUE
JUTVHBI.

DHeprus 1 UMITYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBsI3p MacChl C DHEPTUEH U UMITYJIBCOM PEIIATUBUCTCKON YaCTHULIbL. DHEPTU
IIOKOSI.

Pazgea 7. KBantoBas pusuka

Tema 1. dnemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPrust
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBHenue OiiHmTeiHa s poTodPdekra. «KpacHas rpaHunar
dboTordpdekra.

JaBnenue ceera. OnwiThl I1. H. Jlebenena.

XUMHYECKOE ICUCTBUE CBETA.

TexHuyeckue yCTpOMCTBA U TMPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, COJIHEUHAasl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTAaHOBKE C IIMHKOBOM IIJIACTHHOM.

NccnenoBanue 3akoHOB BHeMTHEro GpoTodddekra.

CBeToanoI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUrO o -4acTHIIL.
[Imanerapnas mognens aroma. Iloctynmatrel bopa. M3mydyeHune u moriomeHue
(GOTOHOB MpU MEpexojie aToMa C OAHOIO YPOBHSI DHEPruu Ha Jpyrou. Bumbl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPO/A.

BonnoBele cBoiicTBa yactuu. Bonnel ne bpounsa. KopnyckynsspHO-BOITHOBOM
Ty aJli3M.

CrnoHTaHHOE U BBIHYXIEHHOE U3TyUeHHE.

TexHudeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbiTa Pesepdopa.

OnpeneneHre AMHBI BOJIHBI J1a3epa.

Habmoienne nuHeuaThIX CIIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuol

Habmronenue nuHeM4aToro CrexkTpa.

Tema 3. Amommnoe aopo

OKCIEpUMEHTBI, JT0KA3bIBAIOIIUE CII0OKHOCTh CTpOeHUs sapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbIiTel  Pesepdopma mo  ompenmeneHWio  cocTaBa
panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbda-, OeTa-, TaMMa-U3Ty4YCHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE NMpoTOHA W HeWTpoHa. Hykionnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Torsl.

Anbda-pacnaa. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3IIydeHHE. 3aKOH PAaIMOAKTHUBHOIO pacaja.

DHeprus CBs3M HYKJIOHOB B siipe. SaepHble cuiibl. Jledekt Maccsl sapa.

SnepHble peakuuu. JleneHue u CUHTES s€ep.

Anepnsiii peaktop. TepmosiaepHsiii cunTe3. IIpobieMbl M HEPCHEKTHBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTop1 HAOMIOAEHUSI U pErUCTPAlliH SJIEMEHTAPHBIX YaCTHULL.

dyHaMeHTalbHbIE B3aUMOJICHCTBUA. EMMHCTBO (hU3mveckoit KapTHHBI MUpA.

TexHuyeckne ycTporucTBa U NPAKTHYECKOE IPUMEHEHHE: JO3UMETP, KaMepa
Buiibcona, sinepHblil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CU€TUrK HOHU3NPYIOIINX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopHule pabomol

HccnegoBanue TpekoB YacTHIL (IO TOTOBbIM (oTOrpadusim).

Pa3znea 8. DiieMeHTBI aCTPOHOMNH M aCTPOPU3UKH

Otamnbl pa3BuTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMHUH.

Bun 3Bé3gHoro nHeba. Co3Be3aus, spKye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

CoJiHeuHast cucTeMa.

Connue. ConnewyHass akTHUBHOCTh. Mcrounuk sHeprum CoJsiHIIAa W 3BE3L.
3BE3/IbI, UX OCHOBHBIE XapaKTEpPUCTUKHU. JlparpamMma «CHeKTpajdbHBIM Kiacc —
CBETUMOCTB». 3BE31IbI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JJIA 3BE3]] TVIABHOW IOCJIEAO0BATEILHOCTU. BHYTpeHHee cTpoeHHe



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKACHUN U 3Boonnr ConHLa u
3BE3/1. DTambl )KU3HU 3BE3.

Muieunsiii ITyte — Hama ['amaktuka. Ilonokenume u nuxenue CoJiHia B
Nanaktrke. Tumnbl ramakTuk. PaguoranakTuku v kBa3apbl. YEpHbBIC ABIPHI B AIpaX
rajakTHK.

Bcenennas. Paciupenne Beenennoil. 3akon Xa06:a. Paz0eranue rajiakTuk.
Teopus bonpmoro B3peiBa. PennkroBoe usinyyeHue.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeméunnle mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGnronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH ISl OTIPE/IeNICHUs] TI0JIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

Ha6nronenus B reneckon JIynsl, mnanet, Maeunoro IlyTu.

O06o0maromniee NOBTOpeHUE

Ponp ¢u3uku u acTpOHOMUUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIBHON M 3TUYECKOMN cepax esaTeIbHOCTH YeJIOBEKa, pOJib U MECTO (DU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOU KapTHHE MUpPA, poib (PU3UUECKON TEOpun
B (OopMHUpOBaHMM MPEACTABICHUNA O (PU3MUECKOM KApTUHE MHpPA, MECTO
(bu3nYecKol KapTUHBI MHpA B OOIIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIE CBA3H

N3yuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBiseTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBI3€M C KypcamMH MaTE€MaTHKH,
OnoN0TNY, XUMHUH, reorpadvu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBS3aHHBICE C MU3YYCHHEM METOOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, TUMoTe3a, (Ppuanyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuka: pemIEHHWE CHUCTEMbl YpPABHEHUW, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPBI U UX IMPOCKIUH HA OCH KOOPIMHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJO00MS TPEYTrOJHHHUKOB,
onpeiesIeHHEe TIOMIAIU TIIOCKUX (GUTYyp U 00bEMa Tell.

buonocusn: >nexTpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJjieOaTelbHbIC
JIBVKCHUS B )KUBOM MPUPOJE, ONITUUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paanaluy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAJUIMUECKOM PpEIIETKH, CHEKTpalbHbIN
aHasus.



l'eocpagpus: MarHuTHBIE TMONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboToChEMKA 3eMHON TTOBEPXHOCTH, TPEJICKa3aHUE 3eMJIICTPSICCHUH.

Texnonoeus: NUHUM BJIEKTPOINEpEnady, TEHEPATOpP MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKUWOHHAS I€4b, pajap, PaAUONPUEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBU-meub, NMpOEKIMOHHBIN ammapar, BOJIOKOHHAS OITHKA,
CoJTHEeuYHas Oatapesi.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBLI 11O
®U3UKE HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «®Pu3nka» Ha YPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npenMera «Dusukay T0IKHbBL
OTpaxkaTh TOTOBHOCTh M CIHOCOOHOCTh OOydYaromuxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEH JHUYHOCTU, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHMX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
OIBITA U OIBITA JIESITEIBHOCTH B MPOLIECCE Peajv3alli OCHOBHBIX HAIPaBJICHUU
BOCIIUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;

OPUHATUE  TPAJAMIIMOHHBIX  OOIEYEIIOBEYECKMX  T'YMAaHUCTHYECKHX |
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
oOLIEeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEMCTBOBATh C COLIMAJIbHBIMU MHCTUTYTaAMU B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHHUEM;

FOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU JIESITENBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTH POCCUICKON TPXIAHCKON WJICHTUYHOCTH,
MaTPUOTU3MA;

LICHHOCTHOE OTHOLIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, AOCTHUKECHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAllUI0 M TPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCIIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JJUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMUHUBOTO Oy TyIIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;



5) Tpy10BOr0 BOCIIUTAHMS:

UHTEpPEC K pa3uyHbIM cdepam npodhecCUOHATBHOU NeATEeIbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPILIATh OCO3HAHHBINA BHIOOD
Oynymei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30oBaHUIO U CaMOOOpa30BaHMIO B 00JaCTH
(bU3MKY HA IPOTSHKEHUN BCEH JKU3HY,

6) IK0JI0rM4eCKOro BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOoOIeM;

IJTAHUPOBAHKE U OCYIIECTBIICHUE JEUCTBUN B OKPYKAIOIIEH CPEJI€ HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHue OmbITa JEATEIbHOCTH SKOJOTHYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

c()OPMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUYECKON HAYKHU;

OCO3HaHUE LIEHHOCTU HAYYHOM JESATENbHOCTH, TOTOBHOCTH B IpoOLEcCe
U3ydeHUsd  (U3MKH  OCYLIECTBISITH  HPOEKTHYHD M HCCIENIO0BATENIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHbIE YHHBEpPCAIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble jornueckue aeiicTBUA:
CaMOCTOSITENIbHO  (popMylupoBaTh M aKTyaJu3WpOBaThb  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNATh LENU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHKCHMUS;
BBISIBJIATH  3aKOHOMEPHOCTM M MPOTUBOPEUMs] B  pPacCMaTpUBAEMbIX
bu3MYeCKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHUS] MPOOJIEeMbl ¢ yU4ETOM aHalM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHLTATOB
L[EJISIM, OIIEHUBATh PUCKU TOCJIEACTBUMN JEATEIbHOCTH;
KOOPJIMHUPOBATh W  BBIMIOJNHATH pabOTy B  YCIOBHSX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUN KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBare/ibCKie JeUCTBUSL:
BJIQJIETh HAYYHOW TEPMUHOJIOTHUEH, KIIFOYEBBIMU MOHSATUSIMHU M METOJAMU
buznuecKoil HayKu;



BJIa/I€Th HaBbIKAMHM y4€OHO-UCCIIEA0BATEIbCKON U MPOEKTHOU AESITEIbHOCTH
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY TTOHMCKY
METOJIOB pelIeHHs 3a7ad (PU3MUECKOro CoAep)KaHMsl, MPUMEHEHHUIO Pa3IUYHbBIX
METOJIOB MIO3HAHUS;

BIQ/JIETh BUAAMH JICATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX IIPOEKTOB B 00J1acTH (PU3HKH;

BBISIBJISITH [IPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBaTh MOJIYYEHHbIE B XOJE pEUIEHHWs 3aJaud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpMYyJIMpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BATEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb TEPEHOCUTh 3HAaHUS 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 Pa3HbIX MPEAMETHBIX 001acTell;

BBIIBUTATh HOBBIC WICH, TIPE/jIaraTh OPUTHHAIBHBIC TIOXObI U PEIICHHS;

CTaBUTh MPOOJIEMBI U 33Ja4H, I0IMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

Pabora ¢ undgopmanueii:

BJa/IeTh HaBbIKAMH MOJIy4€HUs MH(GOpMalUu (PU3NYECKOTO COAEPKAHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITENILHO OCYIIECTBISATh TOWCK, aHAJM3,
CHUCTEMAaTH3allMI0 U WHTEPIpETAlni0 WHGOPMAMA Pa3IUYHBIX BUAOB U (HoOpM
IPEICTaBICHMS,;

OILICHMBATH JIOCTOBEPHOCTH HH(POPMALINH;

UCIOJb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3aIlMOHHBIX
3aa4 ¢ coOmtojieHneM TpeOOBaHUM HSPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHHs, TMpaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEp)KaHus B Pa3lMyHbIX (popmarax c
yu€TOM HazHadeHHs] THPOPMAIIUHU U LEJIEBOU ayJUTOPHUH, BHIOUPAs ONTUMAIbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3allNH.

KoMMmyHuKaTHBHbIE yHUBEPCAJIbHbIE YUeOHbIe AeiicTBUS:
OCYIIECTBJISTH OOIIEHUE HAa YPOKaX (PU3UKHU M BO BHEYPOUHOU €SI TEIbHOCTH;
pacrmo3HaBaTh TPEANOCHUIKA  KOH(MIUKTHBIX CUTyallud W CMST4aTh
KOH()JIUKTHI,



pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IOHMMAaTh M HCIIOJIb30BATh NMPEUMYIIECTBA KOMaHAHON M WHIAUBUAYAIbHON
paboTHI;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh €M  COBMECTHOM  J€ATEIbHOCTH, OpraHu30BBIBATh U
KOOPAMHUPOBATh JEHCTBUSA O €€ JOCTMIKEHMIO: COCTAaBJIATh IJIaH JEWCTBUH,
pacnpenensaTb pold C y4ETOM MHEHMI y4YacTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa M KaXIOr0 yYaCTHHKAa KOMaHJIbl B
oOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLIEHMBATh HWJIEU C IIO3ULUN HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTHBHOE CTPATETMYECKOE IMOBEJICHUE B Pa3IUYHBIX
CUTYaLIHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh NHULIUATUBHBIM.

PerynsiTuBHBIC YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranu3anus:

CaMOCTOSTENIbHO OCYLIECTBISATh MMO3HABATENbHYIO JESITEIIBHOCTh B O0OJACTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIUPOBAThH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIBHO COCTABJIATh IJIaH PEIICHUS PAcYETHBIX M KaueCTBEHHBIX
3a]1a4, [JIaH BBIMOJHEHHUS IPAKTUYECKON paboThl ¢ yUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclMpATh paMKH y4eOHOIro MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JenaTh OCO3HAHHBIM BBIOOP, apPryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 3a pelIeHuE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CrocoOCTBOBAaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAMIMH B 00JacTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CUTyallMsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th  HABBIKAMM  TIO3HABATEIbHON  peduieKCMM  Kak  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHMI;

MCIIOJIb30BaTh MPUEMBI PeIIEKCHH ISl OLIEHKH CHUTYyalliH, BIOOpa BEPHOIO
pelieHus;



YMETh OILICHUBAaTh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHHUS MO0 HX
CHIDKCHUIO;

OpUHUMATh MOTHUBBI W apryMEeHThl JPYrHMX IIpU aHalu3€ pe3yIbTaToB
JESITENIbHOCTH;

MPUHUMATH ceOsl, MOHMUMAasi CBOM HEJIOCTATK! U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHX TIPH aHAINW3E pe3yIbTaTOB
JESITENIbHOCTH;

MPU3HABATh CBOE TIPABO W MIPABO APYTHX HA OIIHOKH.

B mporecce MOCTHKEHHSI JTMYHOCTHBIX PE3YJIHTATOB OCBOCHHS TPOTPAMMBI
no (Qu3MKe IS YPOBHS CpeaHEro oOmero oOpa3oBaHUS y OO0ydYaIOIUXCS
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, MIPEATOIar afO A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKJIIOYAIOIIETO CITOCOOHOCTh MMOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUCTh HAMPABIICHUS Pa3BUTHA COOCTBEHHOW AMOITMOHAIBHON CQEPHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATBCS K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpEMJICHHE K JOCTIIKEHUIO MENd U
yCrexy, ONTHMH3M, WHUIMATHBHOCTh, YMEHHE ICHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIECH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOsTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCThH BBHICTPANBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kJiacce mpeIMeTHBIE pe3yjbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHMUIA:

JIEMOHCTPUPOBATh HA TMPUMEpax PoOjb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHbI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOM JESITEIbHOCTH JIFOJIEH;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (U3UUECKUX MOJIETeH:
MaTepuaibHas TOYKa, UHEpLHUaIbHasl cCUCTeMa OTCUETa, aOCOTIOTHO TBEPIOE TENIO,
WJICAJIBHBIN Ia3, MOJEIIM CTPOCHUS Ta30B, KUJAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pelieHnn (PU3NIeCKux 3aj1ad;

pacno3HaBaTh (pU3NYECKHUE SIBJICHUS (IPOLECCHI) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXaHHMKH, MOJEKYISIPHO-KMHETHUYECKON TEOPUM CTPOCHHUS BELIECTBA U



DJICKTPOJMHAMUKNA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  IPSAMOJIMHEWHOE
JIBIDKEHHE, CBOOOJHOE TMAJCHHWE TEJN, JBIKCHHE IO OKPYXKHOCTH, HWHEPIHS,
B3auMoecTBre T, Auddy3us, OpOYHOBCKOE JABMWKEHHUE, CTPOCHUE JKUIKOCTEH
U TBEPIBIX TEJ, U3BMEHEHNE 00BEMA TeJl MPU HArpeBaHUU (OXJIAXKICHHH ), TETIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCALMS, IUIABJICHUE, KPUCTAIUIM3AlUs, KUIICHHUE,
BJIQ&KHOCTB BO3/yXa, MOBBIIICHUE JABJIICHUS Ia3a IPU €ro0 HarpeBaHWM B 3aKPBITOM
COCyIEe, CBfA3b MEXKAYy IlapaMeTpaMHd COCTOSIHUSA Ta3a B  HM3O0IpOLECccax,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OMHCHIBATh MEXAHWYECKOE NBIKCHHE, HCIONB3YysS (PU3NYECKUe BEITMUYMHBIL:
KOOpJAWHATA, IyTh, IEPEMEIICHUE, CKOPOCThb, YCKOPEHHE, Macca TeJa, CHua,
HMMITYJIbC T€JIa, KUHETUYECKAs SHEPIUs, MOTCHIUAIbHAS SHEPTHUA, MEXaHUYECKas
paboTa, MexaHWYecKass MOIIHOCTh;, IIPH OINHCAHWHM TPABUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS MW CIWHUIIBI,
HaxOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU;

OIUCHIBATh M3YUYCHHBIC TEIUIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SIBJICHHS,
UCIIONB3YS (U3WUYECKHEe BEIMYHMHBI: JaBJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKAsA DHEPTUS XaOTUYECKOrO JBHKEHHUS MOJIEKYJI, CPEIHEKBAApPaTUUYHAsA
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsISI 2HEprus, padboTa rasa,
KOd(PPUIIMEHT MOJIE3HOTO JCHCTBUS TEIJIOBOTO JBUTATENsS; MPU ONMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DM3WYECKUH CMBICI MCIOJB3YEMbIX BEIUYHH, HX
0003HaYCHUST W CIWHMIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OIUCHIBATh U3YUYECHHBIC AJIEKTPUUECCKUE CBOMCTBA BEIIECTBA U JICKTPUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (HU3UUECKUE BEIWYUHBL: JICKTPUUYCCKUI 3apsi,
AJIEKTPUYECKOE T10JIE, HANPSHKEHHOCTD MOJISA, MOTEHIMAJI, Pa3HOCTh ITOTEHIIUAJIOB;
NP ONHCAHWHM TMPABWIBHO TPAKTOBAaTh (DU3UYECKUH CMBICI HCIOJIb3yEMbIX
BEJIMYMH, WX OOO3HAUCHHMS W CIWHHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINEC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMM;

aHaJIM3UPOBaTh (PU3WYECKUE TPOILIECCHl U SIBICHUSI, UCTOJIb3Ys (hU3NUYECKUE
3aKOHBI W MIPUHLHUIBL: 3aKOH BceMUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUS MEXAHUYECKOM JHEPruu, 3aKOH COXPAaHCHUS WMITYJIbCa,
MPUHLUIT CYNEPIO3UIMNA CWJI, NMPUHUMUII PABHONPABUS WHEPLUAIBHBIX CUCTEM
OTCUYETA, MOJIEKYJIAPHO-KUHETUUECKYI) TEOPUIO CTPOECHHUS BEILIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEJHEN KUHETUUYECKOW DHEPTUM TEIUJIOBOTO JBUKEHUSI MOJIEKYJ C
aOCOJIFOTHON TeMmmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
ANEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pa3inyarh CIOBECHYIO
(bOpMyYIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAXXCHHE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHITH OCHOBHBIE TPHUHIMIBI JEHUCTBHUS MAIllUH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX O€30MacCHOTO HCIIONb30BaHUSA B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJHATh OKCIEPUMEHTHl MO0 HCCICAOBAHUIO (UBNYECKUX SIBICHUN U
IIPOLIECCOB C HCIOJb30BAHUEM IMPSMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopmynupoBarh MpodiieMy/3aiadyy M TUIOTE3Y YYE€OHOTO SKCIEPUMEHTA,
coOMpaTh YCTaHOBKY M3 MPEIOKEHHOTO O000pYIOBaHHUS, MPOBOAUTH OIBIT U
(bOopMyIMpPOBATh BHIBOIHI,

OCYIIECTBISThH MPSMbIE U KOCBEHHbIE H3MEPEHUS (PU3HUECKUX BEIUYHH, TIPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U HCIOIb30BaTh HW3BECTHHIC
METOJbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (QU3MYECKUMH  BEJIMYHMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY,
(UKCUpOBAaTh pE3yNbTaThl IMOJTYYEHHOW 3aBUCHUMOCTU (PU3UYECKUX BEIUMYHMH B
BU/JIE TAOJIUILL U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BaHNUS;

co0roaTh npaBuiia 6€30MacHOrO TpyJa MpHU MPOBENECHUU HUCCIEIOBAaHUMN B
pamMKax Y4eOHOIro SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IMPOEKTHOM
JEATEIbHOCTH C HCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiaTh pacu€THbIE 3aJayd C SBHO 3aJaHHOW (PU3MYECKOH MOJEIbIO,
UCHIONB3YS (PHU3MUECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHajIM3a yCJIOBHS 3aJauu
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIICIATh (U3MUYECKHUE BETUYUHBI U (HOPMYIIBI,
HEOOXoAUMbIEe Jis €€ pEelIeHMs, MPOBOJUTh PAaCU€Thl U OLEHUBATh PEATbHOCTDH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUYHBYIO
LEMOYKY PACCYXKACHUI C ONOPOM HA M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYecKue ABIICHUS,

UCII0JIb30BATh Opd  pelleHud  y4eOHBIX  3aJad  COBPEMEHHbIE
MH(}OpMaAIMOHHBIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN
Y TIPE/ICTaBIICHUS YU€OHOU U HAyYHO-TOMYJISIPHON MH(OpMAUK, MOTyYEHHON U3

pa3IMYHBIX UICTOYHUKOB, KPUTHUYECKH aHAJTU3UPOBATH MOJTy4aeMyt0 HHPOPMAIIHUIO;

MPUBOIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE NPOLECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTUE
TEXHUKU U TEXHOJIOTUA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Uit obecrieueHus: 6€30MacCHOCTH MPH OOpaIEHUH C MPUOOPAMH U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
IOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TpyNme C BBIMOJHEHUEM Pa3IMYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIBI, PalMOHATBHO PACHPEACNATh OO0S3aHHOCTH U
MJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PELICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K xonmy oOyuenus B 11 KJjacce mpeaMeTHBIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMEHHUIA:

JIEMOHCTPUPOBATh Ha IpUMEpax pojib M MeCTO (Pu3uKu B (HOPMHUPOBAHUM
COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B Pa3BUTHHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON JEATEIbHOCTH JIFOJEH, LEIOCTHOCTh U E€OUHCTBO
duznyecKoil KapTUHBI MUPA,

YUYUTBIBATh TPAHMIBI TPUMEHEHHS M3YYCHHBIX (DU3NUYECKUX MOJIEICH:
TOYEUHBIN AJIEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, AJICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO fJipa MPHU pPEIIeHUU (U3HUUYECKUX
3azay;

pacrio3HaBath (GU3UYECKUE SBJICHUS (MPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAaHTOBOW (DHU3UKU: AJIEKTPUUECKasi MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCICTBHE
MarHuTOB, JJICKTPOMarHuTHAas WHAYKUUS, JACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJAHUK C TOKOM U JIBIKYIIUUCS 3apsii, AJEKTPOMArHUTHbIE KoJIeOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPAKECHHUE, IPEIOMIICHHUE,
uHTephepeHus, audpakius U TOJApU3AIMS  CBETa, JUCIEPCHUs CBETa,
dboTtoanekTpudeckuii 3phexT (hoToddheKT), CBETOBOES AaBJICHNE, BOSHUKHOBECHUE
JUHEWYaToro CIHEeKTpa aTomMa BOJIOPOJIa, €CTECTBEHHAss M HUCKYCCTBEHHas

PaIOaKTUBHOCTb;
OMKCHIBATh W3YYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTb  Pa3JIUYHBIX  Cpel) W

AIIEKTPOMAarHUTHBIC SIBICHUSA (MPOLIECCHI), HMCMONb3Yys (U3HUECKUE BEIUYUHBL:
DIEKTPUYECKUIN 3apsl, CHJIA TOKA, JJIEKTPUUYECKOE HAIPSIKEHHE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiIa, paboTa TOKa,
WHAYKIOUS MarHUTHOTO MOJs, cuina Amrepa, cuina JlopeHna, MHIYKTHBHOCTB
KATYIIKH, DHEPrus JJIEKTPUYECKOTO0 M MATHUTHOIO MOJIEH, NEPUOJ M 4YacTOTa
KojeOaHuii B KoieOaTenTbHOM KOHTYpe, 3apsil U CWiIa ToKa B IIpoliecce
FApMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (POKYCHOE pacCTOSHUE U
ONTHYECKass CWUJIa JIMH3bI, MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3NUYECKUN
CMBIC] HCIOJb3YyeMbIX BEJIMYHMH, WX OOO3HAUEHUS U €IMWHUIbI, YKa3bIBaTh
bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU;

ONMUCBHIBATh H3YYECHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HCIOIb3YS
(bu3MYecKrue BEIUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JIMHA BOJHBI U



4acToTa CBETA, YHEPTUS U UMITYJIbC (POTOHA, MEPUO/] MOTypacnaia, IHEPTus CBs3H
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
WCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHWS W CIWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3MYECKYI0 BEIWYHWHY C JPYTMMH BEJIWYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (U3HUECKUE MPOLECCHl U SBJICHUS, UCHONB3Yys (U3ndeckue
3aKOHBI W MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U NapaJUIEIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—J/IeHma, 3aKOH >3JIEKTPOMAarHUTHOMN
WHYKINH, 3aKOH MPSMOJMHEHMHOTO PacrpoCTpaHEHUsI CBETA, 3aKOHBI OTPAKECHHUS
CBETA, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE OiHIITeHHa s (oTodddekra,
3aKOH COXPAHEHUs SHEPruU, 3aKOH COXPAHEHUS HMIIYJIbCa, 3aKOH COXPaHEHUs
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MacCOBOTO 4HMCIa, MOCTyJaTel bopa,
3aKOH PaJlMOaKTUBHOIO pacraja, Mpu 3TOM pa3jindaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHUE W YCJIOBUA (TpaHULbI, 00JIACTH)
MPUMEHUMOCTH;

ONPENIEIIATh HAMPABICHUE BEKTOPA UHAYKIIMK MAarHUTHOTO TOJISI TPOBOJIHHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JIopeHna;

CTPOUTh U ONMUCHIBATH M300pAKEHHUE, CO3/aBAEMOE IUIOCKUM 3E€pKaJioM,
TOHKOM JIMH30M;

BBINIOJHATh AKCHEPUMEHTHI IO MCCIEAOBAHUIO (PU3MUECKUX SIBJICHUUA U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPHU 3TOM
dbopmyupoBath TpobiieMy/3aady M THUNOTE3y Yy4eOHOro IKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYI0BaHMS, MPOBOAUTH OMNBIT U
bopMyIUpOBaThH BHIBOBI,

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIC U3MEPEHHS (PU3UUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTU (PUBMYECKHUX BEJIUYMH C HCIOJIb30BAHUEM
NpSIMBIX U3MEPEHUM: MpPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WUYECKUX BEJIMYMH B BUJE TAOJUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOmro1aTh MpaBwiia 0€30MacHOTO TpyJa MpU MPOBEICHUU MCCIIECIOBAHUN B
paMKax y4eOHOro »HKCHEPUMEHTa, Y4eOHO-UCCIEAOBATEILCKOM UM MPOEKTHOU
JEATEIIBHOCTH C HWCIOJIb30BaHUEM H3MEPUTENIHbHBIX YCTPOMCTB MU JIaDOPATOPHOTO
000pyI0BaHUS;

pemarh pacuéTHblE 3aJa4dl C SBHO 3aJaHHON (DU3UYECKOW MOJIEIbIO,
UCIOJIB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJu3a YCJIOBHS 3a/1auu
BBIOMPATh (DPU3MYECKYIO MOJIENb, BBIACIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIBI,



HEOOXOMMBIC JIJIsl €€ pelIeHUs, TPOBOJUTh PAcCUEThl U OIICHUBATH PEAbHOCTD
MIOJTy4EHHOTO 3HAYCHUS (PU3HUSCKON BEITMIUHBL,

pelaTh Ka4eCTBEHHBIC 3aJ[aui: BRICTPAUBATh JIOTHUECKU HEMPOTHBOPEUHBYIO
IIETIOYKY PacCy)KICHUI C ONMOpOW Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCTOJB30BaTh  MPH  PEOICHHWH  y4eOHBIX  3aJa4  COBPEMCHHBIC
WH(GOPMAIMOHHBIC TEXHOJIOTUH JJIS TTIOMCKA, CTPYKTYPUPOBAHUS, HHTESPIPETAIUH
Y TIPEJICTABJICHUS YIeOHOW U HAyYHO-TIOMYJIAPHON MH(OPMAIIY, TOTyYCHHOHN 13

pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHAJTU3UPOBATH MOJIy4aeMyto HH(POPMAIIHIO;

OOBSICHATh TPHHIUIBI JCHCTBHS MAaIlWH, THPUOOPOB W TEXHHUYECKUX

YCTPOMCTB, pa3inyaTh yCIOBHUS UX OS30MaCHOTO MCITOJIh30BaHUS B TIOBCEIHEBHOM
KHU3HU,

NPUBOJUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOSKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOICCCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHHKHU M TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUTs oOecrieueHus: O€30MacHOCTH MPU OOpPAIEHUH ¢ MPUOOPAMH U TEXHUYSCKUMHU
YCTPOMCTBAMH, JUISI COXPAHEHUS 3JI0POBbS M COOJIIOJICHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpYyIIE C BBHIIOJHCHHEM pPa3HYHbIX COLHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIbL, PAMMOHAIBHO PpacHpeneisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATECIHPHOCTh B HECTAHJIAPTHBIX CHTYAIMsIX, aJcKBaTHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMaTPUBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounuecTBO 4acoB DJIEeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM nngpoBble
Ne ni/m P Kontpoabnbie | IIpakTnyeckne (mucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. DUSUKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKka ¥ METOIbl HAYYHOT'O ITIO3HAHUS 2 bubmmorexa TIOK
’ s i https://m.edsoo.ru/7f41b£72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaruka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2. 1 1
3 3aKOHBI COXpaHEHUSI B MEXaHUKE 6 https://m.cdsoo.rw/7f41bf72
Hroro no pazneny 18

Paszpen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA

31 OCHOBBI MOJIEKYJIAPHO-KUHETHUECKOM 9 | bubnmnoreka [IOK
) TEOPUHU https://m.edsoo.ru/7f41b£72
Bbu6nmmoreka [JOK
3.2 0] 10 1
CHOBBI TCPMOZMHAMHKH https://m.edsoo.ru/7t41bf72
33 ArperatHble COCTOSIHUS BEILIECTBA. 5 bubnmnoreka [JOK

®da30Bble IEPEXOBI

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




Hroro no pazneny

24

Paznen 4. 3JIEKTPOJIUMHAMUKA

Bu6mmoreka [IOK
41 IEKTPOCTATHIE 10 https://m.edsoo.ru/7f41b£72
42 [TocTostHHBIN 31eKTpUYECKU TOK. TOKU B 2 bub6numoreka LIOK
' Pa3UYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3aesioB U TeM uudposbie
Ne ni/m P Kontpoansnbie | IlpakTudeckue (uubp )
NPOrpaMmbIl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pazpen 1. JIEKTPOAUHAMHUKA
L1 MarnuTtHoe 1oJie. DIeKTPOMarHuTHaS 1 | 3 bubnuorexa [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c¢97¢
Hroro no pazneny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4eCKUE U SJIEKTPOMArHUTHBIE 9 1 bubnnoreka [IOK
’ KOJIeOaHusI https://m.edsoo.ru/7f41¢97c
29 MexaHu4ecKre U 3JIEKTPOMarHUTHBIE 5 1 bubmmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
but6mmoreka [JOK
23 10 3
Onmika https://m.edsoo.ru/7141c97¢c
Hroro no pasueny 24

Pazzea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUY OTHOCHUTEJIBHOCTH

31 OCHOBEI CIIEITUATTEHON TEOPUH 4 | bubnmnoreka [IOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/741c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTHKHU 6 buGmorexa HOK

https://m.edsoo.ru/7f41c97¢




but6mmoreka [JOK

42 C 4
ThOCHHE aToMa https://m.edsoo.ru/7f41c97¢
bubnnorexa [JOK
4.3 A 5
TOMHOE SIPO https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMEeHTBI aCTPOHOMHUU M aCTPOUUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7141c97¢

Wroro no pazneny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maroiee MOBTOpEHHE 4 Etlfin /?ii%iigﬂol? 41697
Uroro no pazneny 4
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 66




HOYPOYHOE IIVNTAHUPOBAHUE

10 KUIIACC
Koun4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypcsl
®u3nka — HayKa O IPUPOJE.
1 Hayunsie MeTZKI)I HOZHEHI/IH 1 bubmmorexa [IOK
v A https://m.edsoo.ru/ff0c32e2
OKPYKarOIEero Mupa
Pounb 1 mecTo dusuku B

) (bopMHPOBaHUK COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NEATEIIbHOCTH JIFOJIEH
Mexannueckoe IBUKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | but6mmoreka [JOK
nBuxeHus. [lepemelienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMepHOE NpsiMOTIUHEITHOE | bubnuoreka [LIOK
JBILKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MPsAMOIUHEHOE 1 bubmuotexa LIOK
JBILKECHUE https://m.edsoo.ru/ff0c372e¢

6 CBoOonHOe maieHue. Y CKOpeHue 1 bubnuoteka [IOK
CBOOOIHOTO MaIeHUS https://m.edsoo.1u/ff0c39cc
KprBonuHeliHOE BHKEHUE.

7 JBrm>keHre MaTepruanbHOU TOUYKHU MO 1 bubmorexa [OK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHIIMTT OTHOCUTENBHOCTH [ amuiiest. 1 but6mmoreka [JOK




HuepunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunmun

bu6mmoreka [IOK

9 Cymnepro3uiuu cui. Bropoii 3akox
N https://m.edsoo.ru/ff0c3be8
HproToHa 114 MaTepUaibHON TOUKU

10 Tpernii 3akoH HeroToHA 1151 bubmmoreka [JOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUPHOTO TsAroreHus. Cuna

11 TspKkecTH. [lepBas kocMHuueckast bubmmorexa [IOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoteka [LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. Koo dunueHnt tpenus.

13 Cuna an OTI/IBJIeI?HQ:I apu I[BI/I)II)(eHI/II/I bubmmorexa [TOK

p p https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bu6nmmorexa [IOK
MowmenT cuisl. [leuo cumnel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUsI TBEPJOTO Tema
NMitynbsc MaTepUaIbHONW TOUYKH,

15 CHCTEMBI MATEPUAIBHBIX TOYEK. bubnuoteka [IOK
NMnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE ABMKEHUE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckas sHeprus MaTepuaibHOW bubmuorexa [LIOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON dHEPrun

17 [ToreHmanbHas SHEprUsl. but6mmoreka [JOK




[ToTeHnmanbHast SHEPTUS YIPYToO
nedopMUpOBaHHOM MPYKUHBI.
[orennmaneHas sHEpPTUs TeIa BOIU3U
MIOBEPXHOCTHU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToreH1ManbHBIE U HEMOTCHIIUATBHBIC
cuiibl. CBs3b paboThI
HETIOTEHIUATBHBIX CHJI C H©3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEJI.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUH

bubnuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHast pabota
«HccnenoBanue cBsizu pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3NHOBOTO KI'yTa»

20

KonTponbHas padota no reme
«Kunemaruka. /[unamuka. 3akOHbI
COXpaHEHUS B MEXAHUKE

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIOKEHHSI MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswxkenue. updysus

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTrep ABUKECHHS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojaenu cTpoeHHs ra30B, KUIKOCTEN
Y TBEPIBIX TEN

23

Macca monekyin. Konnuectso
BemlecTBa. [loctossHHas ABoraapo

24

Tennosoe paBHoBecue. Temneparypa




u e€ u3mepenue. lllkana remmneparyp
Lenbcus

Uneansueiii raz B MKT. OcHoBHOE

bubnuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoutoTHas TeMIIepaTypa Kak Mmepa

%6 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [IOK
JIBUKECHHSI MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoHn [lanpToHa. ['a30BBIC 3aKOHBI
JlabopaTtopHast pabota

)3 «HccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamu COCTOSIHUS
pa3peKEHHOr0 ra3a»

79 M3omponeccsl B UACAIBHOM Ia3e U UX bubnnorexa [IOK
rpauyeckoe MmpecTaBIeHIe https://m.edsoo.ru/ff0c570e
BnyTtpenHss sneprus
TEPMOJUHAMHUYECKON CUCTEMBI U

30 cnocoOb! €€ n3mMenenus. Komuuectso bubnnoreka [IOK
TEIUI0THI U paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPrusl 0OTHOATOMHOTO UJI€ATBHOTO
raza

31 Bunae! remionepenaun buGnnorexa [IOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTD BEIIECTBA.
32 KonuuecTBo TemioTsl mpu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AanadaTHbIN Mpolecc
3 IIepBblil 3aKOH TEPMOJUHAMUKH U €TO bu6nuoreka [IOK

MMPUMCHCHHUC K U30IIpoLIcccaM

https://m.edsoo.ru/ff0c5efc




HeoOpatumocTs mporeccos B

34 npupojie. Bropoii 3akoH bubnmorexa LIOK
PHPOAE. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKU
35 [Tpuniun peiictBus u KITJ[ TermoBoi bubnuoreka [JOK
MAaIllMHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KII/]
37 DKoJ0rn4ecKue npoodaemMbl
TETIOOHEPTeTUKH
18 Ob6o6maromuit ypok «MosekyssipHas bubnuorexa [LIOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas paboTa 1o teme
39 «MonekynspHaas ¢puzrka. OCHOBBI bubmmorexa [IOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapoobpazoBaHue U KOH/IEHCALIHS. bubnnorexa [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOoIOTHAsI U OTHOCUTEIbHAS
41 BJIAKHOCTH BO31yxa. HaceleHHbI bubnnorexa LIOK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramumueckue n
4 aMmopdHbIe Tena. AHU30TPOIIHS bubnmnoreka [IOK
CBOMCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c6510
kpuctamuibl. CoBpeMEHHBIE MaTepHaITbI
[InaBnenue U KpUCTAIITU3ALIMSL.
but6mmoreka [JOK
43 VY enbHas TenoTa IUIABICHUS.
https://m.edsoo.ru/ff0c6708
Cyb6mumarus
but6mmoreka [JOK
44 v 0
PABHCHHE TEMIOBOTO batarca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anus Tei. DIEeKTPUIeCKU bubmmoreka [IOK




3apsa. I[Ba BH/JA SJICKTPUICCKUX
3apsa0B

https://m.edsoo.ru/ff0c6bcc

HpOBO,Z[HI/IKI/I, JUDJICKTPHUKU U

bu6mmoreka [IOK

46 MOJIYITPOBOJTHUKH. 3aKOH COXPaHEHUS
https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOIO 3apsijia
B3aumoneiicTBre 3aps10B. 3aKOH
47 Kynona. To4euHEBIN 2IIEKTPHUESCKUHI bubmorexa LOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsx€HHOCTB 3IIEKTPUYECKOro
43 nonst. [IpuHumn cynepno3suuuu bubnnoreka [IOK
ANEKTPUYECKHUX ToseH. JInnuun https://m.edsoo.ru/ff0c6df2
HANPSLKEHHOCTH
Pabota cut 31eKTpoCcTaTHIeCcKOro
49 nons. ITorenmuman. PasaHocTs bubmorexa LIOK
' ’ https://m.edsoo.ru/ff0c6£00
MMOTEHIIUATIOB
IIpoBOIHUKHN U AUDJIEKTPHKHU B
50 BJIIz:KT OCTAaTUYECKOM ncl):)ne bubmorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpOHUIIAEMOCTh
bu6nmorexa [IOK
51 OnekTpoéMkocTh. KoHeHcaTo
p A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD MJIOCKOTO
52 KOHJIeHCcaTopa. JHEPTH 3apsKEHHOTO bubmorexa [IOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa'
[IpuHMI nERCTBUS U TPUMEHEHUE
54 KOH/IEHCAaTOPOB, KOIIMPOBAIBLHOTO

ammapara, CTpyHHOT0 IpUHTepa.




DneKTpocTaTHuecKast 3allnTa.
3azemiieHue AIeKTPOprUOOpoB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €0
cymectBoBaHusl. [10CTOSTHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusinenue. 3akoH Oma s
y4acTKa Ienu

56

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COeTMHEHHE
npoBoiHUKOB. JlabopaTopHas pabota
«M3yueHne CMEIaHHOTO COCMHCHUS
PE3HCTOPOBY

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIIHOCTB JICKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

58

3axon Oma A5 MOJTHOM (3aMKHYTO )
anexktpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJIC ucrounmka Toka u
€r0 BHYTPEHHETO COMPOTUBIICHUSDY

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ac0

59

PesepsHbiil ypok. KonTponbHas
pabora o Teme "DnekTpoauHamMuKa" /
Bcepoccuiickast mpoBepouHasi pabota

bu6mmotexka [IOK
https://m.edsoo.ru/ff0c8c56

60

O06o0marmuii ypok
«QnexTpoanHamukay / Becepoccuiickas
poBepoyHas paborta

but6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DIIeKTpOHHAs MPOBOANMOCTH TBEPABIX
METAJUIOB. 3aBUCUMOCTH
COTIPOTHBIICHUS METAJJIOB OT




temiiepatypbl. CBepXIpoOBOIUMOCTb

6 DJIEKTPUYECKHI TOK B BAKyyMeE. |
CBoOIICTBA 3JIEKTPOHHBIX ITYYKOB
[ToynpoBoAHUKH, WX COOCTBEHHAs W

63 MpUMecHasi MpoBOAUMOCTh. CBOMCTBa 1 bu6mmoreka [IOK
p—mn-niepexona. [lonynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
prOOpPbI
DIIEKTPUUYECKHI TOK B paCTBOPAX U

64 paciuiaBax 3JE€KTPOJIMTOB. 1 bubnnoreka [IOK
DJIEKTPOJIMTHYECKAS TUCCOLIUAIINS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DIIEKTPUYECKHI TOK B rasax.

65 CaMOCTOSITeITbHBIA U | bubnuorexa [IOK
HECaMOCTOSATENIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX NMPAKTUUYECKOE 1 bubmuoreka [LIOK
npumMmeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
6e30MacHOCTH
KonTpomnpHas pabota mo teme

67 «9nexkrpoctatuka. [IocTOSTHHBIHI | bubnmnoreka [IOK
ANEeKTpU4ecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

68 PesepBHbIil ypok. O000marommii ypox | bubnuoteka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOBIIO 68

I[TPOI'PAMME




11 KJIACC

KosaunyecTBO 4acoB DJIeKTPOHHbIE
[1]
JI:[;-H Tema ypoka Beero Konrpouabhnsbie | IlpakTuyeckue ﬂ:;:ennﬂ :)Ig;)l;zzi:fenbﬂme
padoThI padoThI pecypesI
[TocTostHHBIE MATHUTHI U UX

1 B3auMo/ieiicTBue. MarHuTHOE T0JI€. 1 bubnuoreka [JOK
Bexkrop marautHoM nHAYKUMH. JInHAN https://m.edsoo.ru/ff0c9778
MarHuTHON MUHIYKIIMU
MarsuTHO€ 110J1€ MPOBOAHUKA C

) TokoM. OmnbIT DpcTeaa. 1 bubnnoreka [IOK
B3anmoaeiicTBre MpOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JIaGoparopHas pabota «3yuenue 1 1 bubmmoreka [IOK
MarHMTHOTO IOJIS KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuia Ammepa.

4 JIaGoparopHas paboTa 1 1 bubmuorexa [LIOK
«HccnenoBanue NencCTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHWTa Ha PaMKy C
TOKOM
JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSHKEHHYIO YACTHILY. 1 bubamorexa [HOK
Cuna Jlopenma. Pabota cuel Jlopenma s b T
OnexkTpomMarauTHas HHAyKIus. [ToTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IC 1

WHJIYKIWU. 3aKOH 3JIEKTPOMarHUTHOM




uHaykiuu Papanes

JlabopaTopHas pabota
«HccnenoBanue SBiacHUS
AJIEKTPOMATrHUTHON WHTYKITHH)

bubnnorexa [JOK
https://m.edsoo.ru/ff0cal 50

NunykTUBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIUH.
DHeprust MAarHUTHOT'O TOJIs1 KaTYILKH €
TOKOM. DJIEKTPOMAarHUTHOE T0JIE

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

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
JIEKTPOMArHuThbl, JEKTPOABUTATENb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHII,
MHIYKIIMOHHAs 11€4b

10

Oo6o0maromuit ypok «MarHutHoe
noje. DIeKTPOMarHUTHAS WHTYKIIUS)

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas padbota no reme
«MarHuTtHOe noe.
SHGKTPOMaFHI/ITHaSI HUHIAYKIUSD

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00O/1HBIE MEXaHUYECKUE
koseOanus. ['apmoHnueckue
KoseOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJICOaHUH.
[IpeBpatienue sHEprun

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cat06

13

JlabopaTtopHas paboTa
«MccnenoBanne 3aBUCUMOCTH
Meproja MajbIxX KoeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU U MacChl Ipy3a»

14

Koneb6arenpnbiii KoHTYp. CBOOOHBIC

but6mmoreka [JOK




OJICKTPOMAarHuTHBLIC KoJIEOaHMS B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKHUMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKoH
COXPaHEHHUS SHEPTUHU B U/I€aIbHOM
KoJ1e0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue o 3aTyXarOIUX
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYeCKHue Koaeoanus. Pesonanc.
BbIHYXIEHHBIE 2JICKTPOMarHUTHBIC
KoJIeOaHUs

bubnuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[IepemennsbIii ToK. CUHYCOUJANbHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JIEWCTBYIOIIECE 3HAUEHUE CUIIBI TOKA U
HaIpsHKEHUS

bu6mmotexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpauchopmarop. [IponssocTso,
nepeaaya v norpedieHue
ANEKTPUYECKOU SHEPTUU

19

YCTpOUCTBO U NMIPAKTUUYECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa nepeMeHHOT O TOKa, JIMHUI
aNeKTponepenayd

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

20

DKOJIOTrM4eCKUe PUCKU TIPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
ANEKTPOIHEPTHH B TOBCETHEBHOM
KU3ZHU




MexaHuuyeckre BOJHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bub6nmmoreka [IOK

21
pacnpoCTpaHEeHHUs U JJIMHA BOJIHBL. https://m.edsoo.ru/ff0ccas4
[Tonepeunslie ¥ TPOAOIbHBIE BOJTHBI
” 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh bubnnoreka [IOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbBIE BOJIHBI, KX
. bubnuoreka [JOK
23 cBOMCTBa U cKOpocTh. [kana
https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paAHOCBA3H U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBsi3u. Pagmomnoxkarus
)5 KonTponbnas pabora «Konebanus u bu6mmoteka [LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMonMHENHOE pacIpOCTpaHEHUE
26 CBpeTaB OJIHOPO le)ﬁ cpe epToqeqHHﬁ brbmmorexa [IOK
AHOPOX penc. https://m.edsoo.ru/ff0cd350
HCTOYHMK cBeTa. JIyu cBeta
OTtpaxxeHue cBeTa. 3aKOHbI OTPAXKEHUS
27 cgeta. [locTpoeHue n3obpakeHuit B bubmmorexa LIOK
) p P https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3epKalie
[Ipenomnenue ceera. [loaHoe
)% BHYTpeHHee oTpaxkeHue. [IpenenbHsiii bu6mmoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKeHUs
29 JlaGopatopHnas pabota «3mepenue bubmuorexa [LIOK
I10Ka3aTeJisl IIPEJIOMIICHUS CTEKIIAa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenune nuzodpaxxeHuii B bubnmoreka [IOK

nuH3e. Popmysia TOHKOM JIMH3HI.

https://m.edsoo.ru/ff0cdd1e




VBenuueHue JINH3bI

JlabopaTopHas pabota

31 «HccnenoBanne CBOMCTB
M300paXeHUH B JTMH3aX»
Hucnepcus ceera. CiioKHBIA COCTaB
0 oenoro ceera. L[pet. JlaGoparopHas
pabora «HabmroaeHue aucnepcun
CBETa»
3 Wntepdepennus ceera. Audpakius bu6moteka [LIOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnuorexa [LIOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPsI U YCTPOHUCTBA U
YCJIOBHS MX 0€30MaCHOTO IPUMEHEHUS
I'panuIel IPUMEHUMOCTH
36 KJaccuyeckou Mmexanuku. [loctynaTel bubmuorexa [JOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH.
37 3aMeqeHne BpeMEHHN U COKpAIlEHHE bubmmorexa [JOK
P P https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprus U UMITYIbC PETISATUBUCTCKON
38 yacTullbl. CBSI3b MAacChl ¢ SHEPTUEH U bubmorexa [IOK
) https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUs MOKOs
Kontponbras paborta «OnTuka.
39 OCHOBBHI clIEIAIbHON TEOPUH bubnmorexa LIOK
p https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIILHOCTH
40 ®otonsl. opmyina [lnanka. Dueprus bubmuoteka [IOK




U UMIYJbC (poTOHA

https://m.edsoo.ru/ff0cfe16

OTKpBITI/IC " UCCIICA0OBAHUEC

41 dotorddexra. OnbiTol A. T'. buGmmorexa HOK
https://m.edsoo.ru/ff0cffc4
CroieroBa
3akonsl poroddpdexra. YpaBuenue
42 QﬁHmTeqﬁ)Ha Ji)lq)(lmToa(p(I;)eKTa buomiorexa LIOK
A ’ https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» goroaddexra
JlaBnenne cBera. OnbiTel [1. H.
43 JleOeneBa. XuMHU4ecKkoe NEUCTBUE bugmorexa LOK
AICBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiucTBa u
MIPAKTUIECKOE TPUMEHCHHE!
44
dhoToseMeHT, GOTOIATUHK,
CONTHe4YHas 6aTapesi, CBeTOIUO]T
45 Pemenue 3ama4 mo Teme « 3J€MEHTBI bubnuoreka [JOK
KBAaHTOBOU OIITHUKH https://m.edsoo.ru/ff0d0302
Monenb atoma ToMcoHa. ONBITEL
46 Pezepdopna o paccesHuIo o-4acTu bubmmorexa LIOK
POOpA p - https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
but6mmoreka [JOK
4 I1 b
7 OCTYJTaThl bopa https://m.edsoo.ru/ff0dOafa
Wznyyenne u noriomenue GoToHOB
48 I H}lliqe €X0JI€ aTOMa C O, Ho(lr)o OBHSI bubmmorexa [JOK
P pexon . A P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Apyroil. Buabl ciekTpoB
BoimoBele cBoiicTBa yacTHIl. BOTHEI
49 ne bpoinst. Kopnyckynsipro- bubmuotexa [LIOK

BOJIHOBOM nyanu3M. ClloHTaHHOE U
BBIHYKJICHHOE U3JIy4YeHHUE

https://m.edsoo.ru/ff0d0ca8




50

OTKpBITHE PaINOAKTUBHOCTU. ONBITHI
Pesepdopaa no onpexnenenuio cocraBa
PAaaAOAKTUBHOI'O U3JTYUYCHUSA

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

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iydeHus. BiousHue
PaIMOAKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usimyuenue

bu6mmoteka I1IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsA3M HYKJIIOHOB B S/pe.

S nepHbie peakunu. S IepHBIN peakTop.
[IpoGembl, MepCeKTUBHI,
3KOJIOTUYECKHUE aCIEKThI SIEPHOI
SHEPIreTUKU

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

54

OnemeHTapHble YacTULIbl. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eHUs U
PEruCTpalvy JJIEMEHTAPHBIX YaCTHUII.
Kpyrusiit cron «@yHaameHTanbHbIe
B3anmMoaercTBrg. EMMHCTBO
¢bu3nvecKoil KapTHHBI MUPaA»

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

55

OTanel Pa3sBUTHUA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4Y€HHE acCTpOHOMHH. Bug
3B&3mHOrO HeOa. Co3Be3aus, sIpKHE
3BE3 b1, INIAHETHI, UX BUANMOE
nerkeHne. CojlHeuHasi CHCTEMa

56

Counune. CotHeuHast aKkTHBHOCTD.




Uctounuk sHeprun CosiHa U 3BE31T

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOU
II0CJIeI0BAaTENbHOCTU. BHyTpeHHEee
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEJICTABIECHMSI O IPOUCXOKICHUU U
sBomtounu ConHIA U 3BE3]

58

Mnuneunsiii [TyTe — Hama ["anakTuka.
[Tonoxenue u npuwxenue CosHua B
lNamakTuke. I'anaktuku. YEpHbIE ABIPHI
B sAJIpax raJaKTHK

59

Bcenennas. PazOeranue raakTuk.
Teopust bonbiioro B3pbiBa.
PennkroBoe nznyyeHue.
MeraranakTuka

60

Hep CIICHHBIC HpO6HCMBI aCTPOHOMHU

61

KonTtpomnbHast paboTta «371€MeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

62

O6o06maromuit ypok. Posns ¢pusuku u
ACTPOHOMHUU B YKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH cdhepax NeaTeTbHOCTH
9eJIoBeKa

63

O6o6maromuit ypok. Pons 1 mecto
(U3HUKN 1 aCTPOHOMHH B
COBPEMEHHOU Hay4HOW KapTHHE MUpa

64

O6o06maromuit ypok. Poib
¢du3ruecKoii Teopuu B GOPMUPOBAHUT




MPEACTABICHUH O (PU3UIECKOM
KapTUHE MHpa

O6o06maromuii ypok. Mecto
(hU3UYECKON KapTUHBI MHpa B 0011IeM

65 1
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJCTABICHUN O IIPUPOLIE

66 PesepBHbIil ypok. MarauTHoe 1nosne. 1

DneKTpOMarHuTHast MHAYKIIUS

OBIIEE KOJIMYECTBO HACOB I10
I[TPOI'PAMME

66




IPOBEPSIEMBIE TPEEOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KVIACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpPaMMbI CpeIHEro 001ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaT, Ha TMpUMEpPax poidb W MecTo (QU3MKU B
(hopMUPOBaHUH COBPEMEHHOW HAyYHOW KAapTHUHBI MHpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTHM, B MPAKTUYECKOUN IEATEIIbHOCTH

mronen

10.2

VY4YuTBIBaTH TPAHHIIBI IPUMEHEHUS U3YYCHHBIX (DU3MYECKHX MOJIEINEH:
MaTepualibHas TOYKA, WHEpLHUalbHAas CUCTeMa OTCUETa, aOCOIIOTHO
TBEPOE TEJIO, UACATBHBIN I'a3; MOACIN CTPOCHHUS I'a30B, KUAKOCTEN U
TBEPABIX TE€J, TOYEYHBIA DJIEKTPUYECKHU 3aps] — INpPHU PpELICHUH

(1)I/I3I/I‘IeCKI/IX 3aJa4

10.3

PacnioznaBate (usnueckue siBiaeHUS (IPOIECCh) M OOBSACHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYSIPHO-KUHETHYECKOH TeopHuu
CTpPOGHHUSI BEUIeCTBA M  DJJEKTPOAWHAMHKH: PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKEHHE, CBOOOJHOE TMaJCHUE
TeJl, JIBWKEHHE IO OKPYKHOCTH, WHEpLHUs, B3aUMOJEHCTBUE TeI;
muddy3us, OpOyHOBCKOE JBMXKEHHME, CTPOCHHE IHKHMIKOCTEH U
TBEPABIX  TeJ, HW3MEHEeHHe o00bEéMa Tedl TpU  HarpeBaHHUH
(oXJaXIeHuH), TEIUIOBOE pPAaBHOBECHE, WCIAPEHUE, KOHJICHCAIUs,
IJIaBJICHUE, KPHUCTAJUIM3AlMsl, KWUIIEHWEe, BIAXHOCTh  BO3/yXa,
MOBBIIIICHUE IaBIICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPHITOM COCYIE,
CBSI3b MEXIy TMapaMeTpaMH COCTOSHUSI Ta3a B HM30IpoIeccax;

OJICKTpHU3aluuAa TCII, B3aHUMOJCHCTBIE 3apsaa0B

104

OnuceiBaTh MEXaHUYECKOE JBIKEHHE, HCHOJIb3ys (U3HUECcKue
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJbC Tela, KHHETHUYECKas DSHEpIus,
MOTEHIMabHasE OSHEprus, MeXaHuueckas pabora, MexaHW4ecKas
MOIIIHOCTb; IIPYU OMUCAHUM IPABUILHO TPAKTOBATh (GU3HMUECKUNA CMBICI
UCIIOJIb3YEMBIX BEJIWYHH, MX OOO3HAuY€HUs M €JAMHUIIbI, HaXOAWUTh
(opMyIIbl, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMHU

BCIMYMHaAMH

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOICTBA TE€I U TEILIOBBIE




SBJICHHUSA, UCNONb3YysA (PU3MYECKHE BEJIMYUHBI: JaBJICHHME rasa,
TEMIIEpaTypa, CpedHsAs KHHETHYeCKas DJHEpPrus  XaoTHYECKOro
JIBUKECHUSL MOJIEKYJ, CpEJHEKBAaJpaTU4yHas CKOpPOCTb  MOJIEKYI,
KOJIMYECTBO  TEIJIOTHI, BHYTPEHHsAA OHeprus, pabora  rasa,
KOX(Q(QUIUMEHT TMOJIE3HOr0 JEHCTBUA TEIJIOBOIO JBMraTess; INpHu
OIMCaHUU [IPaBUJILHO TPaKTOBATh busnueckuit CMBICII
UCTOJb3yEeMbIX BEIMYMH, MX OOO3HAueHHWs M EAWHUIIBI, HAXOIUTh
(opMyIIBI, CBA3BIBAIOIINE TAHHYIO (PM3UYECKYIO BETUYMUHY C APYTHUMHU

BCIIMYNHaAM

10.6

OnuceiBaTh U3y4yEHHbIE DJEKTPUUECKHE CBOWCTBA BELIECTBA U
JNEKTPUYECKUE  sIBIICHUs (TpoIecChl), HCHOIB3ys  (pusmveckue
BEJIMYMHBI: JNEKTPUYECKUI  3apsl,  JJCKTPUYECKOe  MOoJIe,
HanpspKEHHOCTh  ITOJIA, IOTEHIMAJl, PAa3HOCTb MOTEHLMAJIOB; IIpH
ONMCAaHUU MPABWILHO TPAKTOBAaTh (PU3NYECKUI CMBICI HCIOJIb3YEMBIX
BEIMYMH, WX OOO3HAYEHHMs] U EAMHHUIIBI; YyKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOIME JIaHHYI0  (U3UYECKYI0 BEIMYMHY C  JPYTHUMH

BCIMYMHaAMH

10.7

aHAM3UpPOBaTh (PU3MUECKUE TPOLECCHl M SIBJIEHUS, MCIOJb3Ys
¢u3nvecKkne 3aKOHbI U MPUHLUIIBL 3aKOH BCEMHPHOTO TaroTeHwus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUs MEXAaHWYECKOW JHEpIUH,
3aKOH COXPaHEHUs UMILYJIbCa, IIPUHLUII CYNEPIIO3ULIMNA CHJI, TIPUHLIUI
paBHOIIpaBUs  HMHEPLUAIBHBIX CHUCTEM  OTCYETA;  MOJEKYJISAPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHHUs BEIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpPEIHEW KHHETUYECKOM SHEPruu TEIUIOBOIO [BHIKEHHS MOJEKYN C
aOCOJIOTHON TeMIlepaTypoi, MEpBBI 3aKOH TEPMOJMHAMUKH; 3aKOH
COXPAaHEHHs DJJIEKTPUUECKOro 3apsaa, 3akoH Kymona; mnpu sToM
pa3nuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIPAYKEHHUE U YCIOBUS (TPAHULIBI, 00JIACTH ) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHbBIE NPHUHLMIIBI JEHCTBHS MAIIUH, NPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3nnyaTth yciIoBUA UX 0€30MacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BrIMOTHATE SKCIEPUMEHTHI 110 UCCIIEOBAaHUIO0 (DU3UYECKUX SIBIICHUN U
MPOLIECCOB C MCMOJb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUH; NpHU
3ToM (QopMyIHpoBaTh MpodieMy (3amady) W TUNOTE3Y Y4eOHOTro
JKCIIEPUMEHTa,  coOupaThb  YCTAaHOBKY U3  TNPEAJIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMyJII/IPOBaTB BBIBOJBI

10.10

OCYIJ_IGCTBJ'I}ITB OpAMBIC W KOCBCHHBIC U3MCPCHUA (I)I/IBI/ILICCKI/IX

BEJIMYMH; IPU ATOM BBIOMpAaTh ONTUMAJBHBIM CIOCOO WM3MEpEeHUs u




HUCIIOJIB30BaTh U3BECTHBHIC METOABI OLICHKHU l'IOl"peH_IHOCTef/'I PISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MeEXAYy (QU3NYECKUMHU BEJIUYMHAMH C
HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKUX BEIMYHMH B BUE TaOIHIl U rpaduKOB, AeNaTh BHIBOABI 110

pe3yJibTaTaM UCCIEI0BAHNUS

10.12

Cobnromate mpaBwia  0e30MacHOrO  TpyZAa MpU  MPOBEACHUHU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKON M MPOEKTHOW JESTENBHOCTH C HCHOIBb30BAHHEM

M3MEPUTENBHBIX YCTPOUCTB U 1aOOPaTOPHOro 000PYAOBaHUS

10.13

Pemate pacuérHple 3a1aun ¢ SBHO 3a/JIaHHOW (PU3MUYECKOW MOJCIIBIO,
UCTONB3Ysl (PU3WYECKUE 3aKOHBl M IPUHLMUIIBI; HA OCHOBE aHaIM3a
yCIOBHSI  3a7aud  BBHIOMpATh  (PU3MYECKYIO MOJENb, BBIACIATH
¢du3nueckrue BENMYUHBI U (HOPMYIIBI, HEOOXOTUMBIC NIl €€ peIICHHS,
MIPOBOJIUTH PACUETHI U OLIEHUBATh PEAJIbHOCTh MOJTYYEHHOTO 3HAUCHUS

(bu3nuecKoil BeTMYUHbBI

10.14

Pemats Ka4CCTBCHHBIC 3aJa4u: BBICTpauBaTb JJOTHYCCKHU
HCTIPOTUBOPCUUBYIO LCIIOYKY paCCY)I(I[eHI/Iﬁ C Ol'IOpOI71 Ha U3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/Ie SABJICHUS

10.15

Hcnonp3oBaTh MHpH  pelieHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUISl TIOUCKA, CTPYKTYpHUPOBAaHMS,
UHTEpIpeTalMi W NPEICTaBICHUS Y4eOHOW M HayYHO-NOMYJISIPHOMN
uH(pOpMaIMY, MOTYYeHHOH U3 Pa3lWYHbIX MCTOYHHUKOB; KPUTUYECKH

AHAIIM3UPOBATD MMOJTYYaCMYIO I/IH(I)OpMaI_II/IIO

10.16

[IpuBoaUTH TpUMEpHl BKJIAAA POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIErO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

Hcnonp3oBaTth TeopeTnyeckue 3HaHUS MO (PU3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHun ¢ pudopamMu
U TEXHWYCCKHUMH YCTPONCTBaMH, JUII COXpPAHEHHS 370pPOBbS H

CO6J'IIO,I[CHI/I}I HOPM 5KOJIOTHYCCKOT'0 NOBCACHUS B OKp}/')KaIOIJ_[CI\/'I cpeac

10.18

PaboTarh B rpymnme C BBIMOJHEHUEM DPA3IUYHBIX COLMAIBHBIX pOJIeH,
IUTAaHUPOBaTh ~ pabOTy  TPYMNIbl, palMOHAIBHO  paclpeneisiTh
0053aHHOCTM M IUJIAHUPOBATh JIEATENILHOCTh B HECTAaHJAPTHBIX
CUTyalusiX, aJ€KBATHO OLIEHHWBATh BKJIaJ Ka)KJOTO U3 YYaCTHHUKOB

TPYIIIBl B pEeLIEHHE pacCMaTpUBaeMOM MpoOsieMbl




11 KIIACC

Kon
NpoBePsIeMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrpaMMbI CpeIHero 001ero 00pa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha TMpUMepax poidb U MeCcTo (HU3UKH B
(OopMHUpPOBAaHUN COBPEMEHHON HAay4yHOW KapTHUHBI MHpPA, B Pa3BUTHH
COBPEMEHHOW TEXHMKHU U TEXHOJIOTUH, B IPAKTUYECKOU AEATEIBHOCTU

.]'IIOI[CIZ, OEJIOCTHOCTh U €IUHCTBO (bHSH‘ICCKOfI KapTHUHBI MHUpa

11.2

V4uuTeIBaTh I'paHULbI IPUMCHCHNA N3YYCHHBIX (bHSquCKI/IX MOI[CJ'IGﬁZ
TOYCUHBIN BHeKTpI/I‘leCKI/Iﬁ 3apsan, SAACpHasA MOACIIb aTOMa, HYKJIOHHAA

MO/IEJIb ATOMHOTO sI/Ipa PY PeHIeHnH (PU3HMUECKUX 3a1aq

11.3

Pacrio3naBate (hm3mueckue sBieHUs (IPOIECCH) M OOBSICHITh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKU:
ANEKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHMTHOE JeicTBUS TOKa, B3alMO/ICIiCTBHE MarHuroB,
ANIEKTPOMAarHuTHas WHAYKLUHWSA, JEHCTBHE MArHUTHOrO TMOJds Ha
MPOBOAHUK C TOKOM M JBWXKYIIMICS 3apsl, SJIEeKTPOMarHUTHbBIE
KojeOaHus W BOJHBI, MPSIMOJIMHEHHOE pACHpPOCTpaHEHUE CBETa,
OTpaXeHHEe,  MpelioMiIeHHne, uHTepdepeHnus, AuUPpakuus U
MoJIIpu3alusl CBeTa, AUCIEPCUsl CBETa, (OTOAIEKTpUYeCKUuil 3ddexT
(potoaddext), cBeToBoE MAaBlI€HHWE, BO3HHUKHOBEHHE JHMHEHYATOTO
CIIEKTpa aroMa BOJOpOJA, €CTECTBEHHass M  HCKYCCTBEHHas

PaaAnOaKTUBHOCTD

11.4

OnuceiBaTh H3y4YEHHbIE CBOMCTBa  BellecTBa  (RJIEKTPUUECKUE,
MarHMTHbIE, ONTHYECKUE, DJIEKTPUUECKYI0 IMPOBOAUMOCTh Pa3IUYHbBIX
Cpel) U DJJIEKTPOMAarHUTHbIE SIBIE€HUSA (IPOLECCHI), HCIOJIb3Ys
¢usznyeckue  BEIMYMHBL  DJIEKTPUYECKHH  3apsa, Ccuila  ToKa,
JNEKTPUYECKOE  HANPSDKEHUE,  AJIEKTPUYECKOE  CONPOTHUBIIEHUE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, WHAYKIUS MarHUTHOTO
oy, cuia Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTYILKH,
SHEPrusl IEKTPUYECKOTO M MAarHUTHOTO IOJEW, MEepHOoJ U YacToTa
KosebaHui B KosebaTeaIbHOM KOHTYpE, 3apsij M CHila TOKa B Mpoliecce
rapMOHHYECKHUX JJIEKTPOMAarHUTHBIX Kosie0aHuH, boxycHoe
paccTosiHue W ONTHUYECKas CWJIa JIMH3bI; MpPU OMHMCAHUU MPABHIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIHUYMH, HX
00O3HaueHUsT M E€AMHUIBI;, YKa3bIBaThb (DOPMYJIbI, CBS3BIBAIOLIUE

JTAHHYIO (PU3MYECKYIO BEIMYMHY C IPYTHUMHU BETHUUHAMU




11.5

OnuceBaTh HN3YUYCHHBIC KBAHTOBLIC SABJICHHA W IPOLECCHI, UCIIOJIb3Ys
(1)I/I3I/ILIGCKI/I€ BCJIMYHHBI: CKOPOCTH J3JICKTPOMArHUTHBIX BOJIH, AJMHA
BOJIHBI MW 4YacCTOTa CBCTA, OJHCPrusd U HMITYJIbC (1)0TOHa, nepuon
mnmojrypacriaga, OSHEprusa CBA3M ATOMHBIX  AACP, IMIPU  OIMMCAHUH
IIpaBUJIbHO TPAKTOBATb (I)I/ISI/I‘ICCKI/Iﬁ CMBICJI HUCIIOJIB3YEMbIX BCJIWYHH,
HX 0003HAYeHUS U CAWHUIBI; YKa3bIBaTb (bOpMYJ'IBI, CBA3bIBArOIIHNEC
JAaHHYIO (1)I/ISI/II-ICCKYIO BCJIMYMHY C APYIr'MMHU BCIMYMHAMH, BBIYUCIIATDH

3HaueHUE (PU3NIECKON BETUYUHBI

11.6

Ananu3upoBaTh (U3MYECKHE TPOLECCHl U  SIBICHUS, HCIIONb3YS
¢usznyeckue 3aKOHbl M NpUHUMOBL  3akoH OMa,  3aKOHBI
[IOCJIeIOBATENbHOIO U MapajuIeIbHOIO COEIUHEHHUS IPOBOJHHUKOB,
3aKk0oH [[xoyns — JleHua, 3aKOH 2JE€KTPOMarHUTHOM WHAYKIWH, 3aKOH
MPSIMOJIMHENHOTO pacpOCTPAHEHUS! CBETA, 3aKOHBbI OTPA)KEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHE  OUWHINTEHHA Ui
¢doroadexra, 3aKOH COXpPAHEHUS HHEPIUH, 3aKOH COXPAaHEHHs
UMIIY/IbCa, 3aKOH COXPAHEHUs JJIEKTPUYECKOro 3apsja, 3aKoH
COXPaHEHMs  MaccoBOrO  uucia, Mnocryiatel  bopa,  3akoH
palMOAaKTUBHOTO  pacmajga; MpU 3TOM  pPa3IU4aTh  CIOBECHYIO
(OpMyYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHUE U YCIIOBHUS

(rpanuLbl, 006JACTH) TPUMEHUMOCTH

11.7

OHpe,[[eJ'IHTB HaIllpaBJICHUEC BCKTOpAa MHWHAYKIIHU MArHUTHOI'O TIOJIA

IIpOBOAHHKA C TOKOM, CHJIbL AMnepa " CHUJIbI HopeHua

11.8

CTpOI/ITB 1 OIIMCBIBATH I/I306pa)KCHI/Ie, co3gaBacMocC  ITINIOCKHM

3€pKaJIOM, TOHKOW JIMH30M

11.9

Brimoaaars OKCIICPUMCHTHI IO UCCICJOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJIEHUU U
MIPOLIECCOB € MCIOJIB30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUH; NpU
sToM (opmynupoBaTh MpobieMy (3amady) U TUIOTE3Y Y4EOHOTO
JKCIIEPUMEHTa,  coOupaTh  YCTAaHOBKY U3  TPEAJIOKEHHOTO

00opynoBaHus, MPOBOJUTH OMBIT U POPMYIUPOBATH BHIBO/IbI

11.10

OCYIJ_ICCTBJ'I}ITB OpAMBIC W KOCBCHHBIC U3MCPCHUA (I)I/IBI/FICCKI/IX
BCJIMYHH, IIpU 3TOM BBIGI/IpaTL ONTUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HUCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpCIJ.IHOCTCﬁ H3MepeHHI>i

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUYECKHX BEJIWYUH C HCTOJIB30BAaHUEM
NPSIMBIX ~ M3MEPEHUH; TIPU OTOM KOHCTPYHPOBATh yCTAHOBKY,
(GbuKcUpoBaTh pPE3yabTAThl IMOTYYCHHOH 3aBUCHUMOCTH (PH3UYECKHIX
BEJTMYMH B BUJE TaOIUIl U rpaduKOB, AeTaTh BHIBOJBI MO pe3ylibTaTaM

HUCCICAOBAaHUs




11.12

CobmromaTe mpaBwia 0€30MacHOrO0  Tpyda TP MPOBEIACHUU
HCCIAEAOBAaHUN B  paMKax y4eOHOro OKCIIEPUMEHTa, y4eOHO-
HCCIIEIOBATENILCKOW M MPOEKTHOM JEATEIIBHOCTH C HMCIOJb30BaHUEM

M3MEPUTENBHBIX YCTPOICTB U JIaOOPaTOPHOTO 00OPYAOBAHHUS

11.13

Pemate pacuérHble 3aa4M ¢ SIBHO 33aHHOW (PU3MUYECKOW MOJENBIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHbBI W MNPUHOUIIBI; HAa OCHOBC aHalIn3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOJAEb, BBLACIATDH
¢busnyeckue BeITUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pellieHus,
IIpOBOAUTDH paC‘IéTbI " OICHHBATH PCAJIbHOCTb NOJYUYCHHOI'O 3HAYCHUSA

(bu3HUECKOI BeTHUUHBI

11.14

Pewarp KaueCTBEHHBIC 3a/1a4u: BBICTPaUBaTh JIOTUYECKU
HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKIACHUIN C OMOPON HA M3yYCHHbBIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

11.15

Hcnonp3oBarh TpH  pelmieHHMH YYEeOHBIX 3a/1a4  COBPEMEHHBIE
UH(GOpPMALIMOHHbIE TEXHOJIOTUU ISl TOMCKa, CTPYKTYpPUpPOBAHUS,
UHTEpIpETallMd M MPEICTaBICHUS y4yeOHOM M Hay4yHO-IOIMYJISIPHOMN
nH(GOpPMAIINY, TIOTYYEHHOW W3 Pa3IMYHBIX MCTOYHHUKOB; KPHUTUYECKH

AHAJIIM3UPOBATD ITOJTYHaCMYIO I/IH(I)OpMaI_II/IIO

11.16

OOBSCHATh MPUHIUIBI JIESHCTBUS MAIMH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3nuyarh yCJIOBHUS MX O€3011aCHOTO HCIIOJIb30BAHUS B

NOBCEIHEBHOU KN3HU

11.17

[IpuBoAMTH MpUMEpH! BKJIAla POCCUICKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TeopeTnyeckue 3HaHUS MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpalleHuu ¢ mpudopamMu
U TEXHUYECKMMH YCTpOICTBaMH, Ui COXpaHEHHS 370pOBbs H

CO6J'II-OILCHI/I$I HOPM 5KOJIOTUYCCKOT'0 NOBCACHUS B Opr>KaIOIJ_IeI71 cpeac

11.19

Paborath B rpynme ¢ BBIIOJIHEHUEM Pa3IWYHBIX COLHAIBHBIX POJIEH,
IUTAaHUPOBaTh ~ pabOTy  TpYHNbl, PALUMOHAIBHO  PACIpEnesiTh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATEIbHOCTh B HECTaHJAPTHBIX
CUTyalusiX, aJeKBATHO OLIEHWBATh BKJIAJ KaXJOT0 M3 YYaCTHHUKOB

TPYIIIBI B peIIeHHe paccMaTpUBaeMon PoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3nena

Koxa nposepsiemoro
3j1eMeHTa

[IpoBepsiemble 3J1eMeHTHI COMEPKAHUS

OU3NKA U METO/Ibl HAYYHOTI'O ITO3HAHUA

1.1

O®usznka — Hayka o npupoge. Hayunbie
METO/bl IO3HAHUS OKpYKaromero mupa. Poip
DKCIIEPUMEHTa W TEOPMM B  IIpOLEcCe

MO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue (GU3NYECKUX SBICHUH H
npoueccoB. Hayunble runoressl. @usnueckue
3aKOHBI U TEOPHUU. ['paHUIIBI NPUMEHUMOCTHU
buznyeckux 3aKOHOB. [TpunHimn
coorBercTBUs. Pomb W Mecro Qu3MKH B
dbopmupoBaHUU COBPEMEHHOM Hay4YyHOU
KapTUHBI MHpa, B MIPAKTUYECKOIN

HEeATENbHOCTH JIFOAEN

MEXAHUKA

HH#HPartHH#KITHEMATUKA

Mexaaudeckoe JABHXKXCHUC. OTHOCHTENHHOCTh
MEXaHUYCCKOI'O ABHKCHUA. Cucrema otcuéra.

Tpaekropus

2.1

[Tepemenienue, ckopocTb (CpeaHss CKOPOCTb,
MIHOBEHHass  CKOpOCTb) M YCKOpPEHHUE
MaTepUaIbHOM TOYKH, MX TMPOCKIIMA Ha OCH
CUCTEMBI KOOpJUHAT. Crnoxenue

MIEPEMEIICHUI U CII0KEHHE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBIDKEHUE. I'pacpukn
3aBHCHUMOCTH KOOp/JMHAT, CKOpPOCTH,
YCKOpEHUs, IIyTU u IepeMeILEHUs

MaTepHaHBHOﬁ TOYKH OT BpEMCHU




2.14

CBobOogHOE TajieHne. Y CKOpeH#e CBOOOTHOTO

MMaJeHUs

KpuBonuueiinoe  nBukeHue. PaBHOMepHOE
JIBIOKEHUE MaTepHabHON TOYKH o
OKPY>KHOCTH. YTJIOBasi CKOpPOCTb, JHHEHHAS
CKOpOCTb. [epuon u 4acTora.

LleHTpOCTpEMUTEIBLHOE YCKOPEHUE

TexHuueckue yYCTpOMCTBA: CIIUJOMETD,
JIBIKCHUE CHApsIOB, LICTIHBIE U PEMCHHBIC

nepeaavyn

[TpakTuyeckue paboTHI. N3mepenune
MTHOBEHHOMN CKOPOCTH. Hccnenosanue
COOTHOUICHUSI MEXy MYyTSAMH, IPOHICHHBIMU
TEJIOM 32  TIOCJIEJOBAaTebHBIE  PABHBIC
NPOMEXYTKH BPEMEHHU NPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hymo. V3yueHne NBIKEHUS IapHKa B BSI3KON
KHUIOKOCTH. I/ISY‘ICHI/IC JABUKCHUA TCJ1a,

OpOILIEHHOTO0 TOPU30HTAIBHO

22

#H#HParH# IMHAMUKA

2.2.1

[TpyHIMI OTHOCHUTEIILHOCTH INamanes.
IlepBenii 3akoH HeroTtoHa. HMHepumanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [lpuHuun cyneprnosunuu

CHUII

223

Bropoii 3akoH HbproTOHA U1 MarepHallbHON
TOYKM B MHEPLUUAIBHOM CHCTEME OTCYETa
(UCO). Tpermit 3axkon HproroHa  ms

MaTCpHAJIbHBIX TOUCK

224

3aKkoH BCCMUPHOTO TATOTCHUA. Cuna TsHKEeCTH.

[TepBast kocMudeckas ckopocTs. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

226

Cuna tpenus. Cyxoe TpeHme. Cuna TpeHuUs

CKOJIBKECHHUA n cuiia TPECHUA ITOKOs.




Koaddurment tperns. Cuna cOnpoTUBICHHS

IIpUu ABUXKCHUH TCJIa B JKUAKOCTH HUJIM Ia3C

2.2.7

[TocTynarenbHoe M BpaliaTenbHOE JBHXKEHUE

a0COJIIOTHO TB épI[Ol"O TCI1a

228

MoOMEHT CcuJIbl OTHOCUTENBHO OCH BPALICHUS.
IIne4o cuibl. YCa0BUS paBHOBECHs TBEPAOIO
tena B UCO

229

Texauueckne YCTpOﬁCTBaZ INOAIIUITHHUKH,

JABMKCHUE NCKYCCTBECHHBIX CITYTHHUKOB

2.2.10

[TpakTnyeckue paboThl. M3ydeHne IBUKEHUS
Opycka 10 HAKJIOHHOM IUIOCKOCTH IO
JeiictBueM HeckoJbkux cuil. MccnenoBanue
3aBUCUMOCTH CHJI YHPYIOCTH, BO3HHKAIOIIUX
B 1eGOopMHpPYEeMOil TPYKUHE H PE3NHOBOM
oOpasle, OT BEIMYUHBI UX Jedopmanuu.
HccenenoBanue yciaoBUi paBHOBECHUS TBEPIOTO

TCJIa, HUMCHOIICTO OChb BpalllCHUA

23

###HParf##3AKOHDBI COXPAHEHNM A B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CHUCTCMBI

2.3.1 MaTepHaabHBIX ToYeK. HMmmynbc cunsl u
M3MEHEHUE UMITYJIbca Tella
)3 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTuBHOE BIXKEHHE
233 Pabota cuibl
234 MOoONIHOCTh CHIIBI
35 KuneTtnueckas sHeprusi MaTepHagbHONH TOUYKH.
o Teopema 0 KHHETUYECKOM 3HEPTUN
[TorenumansHas sHeprusi. IloTeHunansHas
)36 SHEPrUst yIpyro nehopMHUPOBAHHON
o npyKuHbl. [loTeHIManbHAs DHEPrUsi Tena
BOJIN3H TIOBEPXHOCTH 3EMIIH
[ToreHManbHBIE W HETIOTCHIIMAIBHBIC CHIIBL.
2.3.7 CBs3p  pabOThl HEMOTEHLUUAIBHBIX CHI C

N3MCHCHHUEM MEXaHUYECKOM OHECPrumn




CHUCTCMbI TCII. 3aKkoH COXpaHCHUA

MEXaHUYECKON SHEPTUU

2.3.8 VYipyrue u Heynpyrue CToJIKHOBEHUS
230 TexHu4eckue yCTpOMCTBA: IBHKCHHUE PAaKET,
o BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET
[Tpaktnueckue pabotel. M3yueHue cBs3n
5310 CKOpOCTEH Te€l IpPU HEYIpyroM yjape.

HccnenoBanne  cBsi3M  pabOTBI  CHJIBI  C

H3MEHEHHEM MEXaHHYECKOU OHCPIr'uU TCjia

MOJIEKYJIAAPHAS ®U3UKA U TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKY JIIPHO-KMHETUYECKOU TEOPUU

OcHoBHbIE MOJIOKEHHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPHH. BpoyHoBckoe
neuxenue. uddysusa. Xapakrep IBUKEHUS U

B331/IMOIICI7[CTBPI$I qacCcTull BEUICCTBa

Mopenu CTpoeHuss Ta30B, KUAKOCTEN U
TBEPABIX Tel U OOBSCHEHHWE  CBOMCTB

BEIIIECTBA HA OCHOBE ATUX MOJAEIEH

Macca MOJICKYII. KonmuecTBo BCIICCTBA.

[TocTostHHast ABoragpo

TemmoBoe paBHOBecue. Temmeparypa u e

usmepenue. lllkana remneparyp Llenscus

Mogens  upeanpHOoro  rasa.  OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TCOpHU UACATTBLHOIO ra3a

AOGcomoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW dHEPIUu TEIUIOBOTO JIBUKECHUS

yactul rasza. [Ikana temneparyp KensBuna

VpaBuenne Kianelipona — Menzeneesa.

3akon JlaapToHA

I'a30BBIC 3aKOHEL. I/ISOHPOI_[CCCH B MACaJIbHOM
ra3¢ ¢ NMOCTOAHHBIM KOJIHMYCCTBOM BCIICCTBA:

u30TEpMa, U30X0pa, n3odapa

TexHnueckne YCTpOMCTBA: TEPMOMETD,




6apometp

3.1.10

ITpakTnueckue pabotbl. M3mepeHue Maccel
BO3JlyXa B KJIaCCHOM KoMmHare. MccienoBanue
3aBHCHUMOCTH MEXK]y ITapaMeTpaMu COCTOSIHUSA

Pa3peKEHHOTO Ta3a

32

OCHOBbI TEPMOJIMHAMUKH

3.2.1

TepmonuHamuueckass cucTeMa. BHyTpeHH:s
DHEPIUs TEPMOJMHAMMYECKOM CHUCTEMBI H

CII0CO0BI €€ U3MEHEHUS

322

KommgectBo Temnotel u paborta. BHyTpeHHSs

OHCPIusa OJJHOATOMHOI'O NACAJILHOI'O Ira3a

323

Buner Teronepenayn:  TEIIONPOBOAHOCTD,
KOHBEKIIMS, u3llyueHue. TemnoéMKocTh Tena.
VYienpHast TEIUIOEMKOCTL BellecTBa. Pacuér

KOJIMYCCTBA TCILJIOTHI IIPpU TCILIOIICPCaAAdYC

324

[IepBbIii 3aK0H TeEpMOAUHAMUKH. [ [puMeHeHne
IIEPBOTO 3aKOHa TEPMOJANHAMUKHI K
u3onporeccam. ['padudeckas HHTEPIPETAITHS

paboThI raza

325

TeruoBble MamuHbl. [IpuHIMIBL AEHCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPrUN
B TemnoBbIX  MammHax. KoaddummeHnt
nosiesHoro  gevctBus  (mamee —  KIIJ)

termioBoil mamuHbl. [{ukin Kapro u ero KI1J]

3.2.6

Bropon 3aKOH TEPMOJIUHAMUKH.
HeobOpatumocts  mpoleccoB B NPHPOJIE.
TeruoBeie JBUTATEIIN. DKOJIOrn4ecKue

Hp06J'ICMBI TCIUIOOHCPICTUKU

3.2.7

TexHuueckue YCTPOMCTBA: JBUTATEIb
BHYTPEHHETO CTOpaHMsI, OBITOBOI

XOJIOAUJIbHUK, KOHAUITHOHED

3.2.8

[TpakTuyeckue pabotsl. M3mepenue yaenbHOM

TEIIOEMKOCTH

3.3

##Part## Al PEIATHBIE COCTOSHM A BEHHIECBA. ®A30BBIE




INEPEXO/IbI

3.3.1

[TapooOpa3oBanue u KoHAeHcanus. Mcnapenue
" KHUIIEHHUE. VY nennHas TemnJjioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI

KHUIICHUS OT JaBJICHUA

332

AOCOm0THAE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO3ayxa. HaceleHHslii nap

333

Trépnoe TEJIO. Kpucramimueckue u
amopduble Tema. AHHM30TPONHS  CBOICTB
KpHUCTAJIJIOB. Kunkue KPHCTAJLIBL.

COBpCMeHHLIC MaTcpuajbl

334

IInaBnenue wu KpucCTaJuIn3aius. Y nenbpHas

TeruioTa miasiaeHus. Cyonumanus

335

VYpaBHeHue TEII0OBOTO OanaHca

3.3.6

TexHuueckne  yCTpOMCTBA: THUIPOMETP H
IICUXPOMETP, KaJIOPUMET, TEXHOJIOTUU
IIOJIy4YEHUSI COBPEMEHHBIX MaTepHalioB, B TOM

YHCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTHHU

3.3.7

IIpakTnueckue paloThI. N3mepenne

BJIAJKHOCTH BO3yXa

SJIEKTPOJJMHAMUKA

4.1

##HParH# O JIEKTPOCTATUKA

OnexTpuzanus Tei. DIeKTpUIecKui 3apsa. [IBa

BU A SJICKTPUICCKUX 3apAa0B

4.1.2

IIpoBoaHMKH, JUDIIEKTPUKH "

MOJTYTTPOBOTHUKHU

4.13

3aKOH COXpaHEHHsI TEKTPUUECKOTO 3apsa

4.14

B3anmoneiicteue 3apsaoB. 3akoH Kynona

DIIeKTpUIECKOe ToJI€. Hampsok€HHOCTB
AIIEKTPUUYECKOTO TOJISL. [TpuHnMn
cyneprno3uiui.  JIuHMM ~ HanpsKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

4.1.6

Pabota cmi  3J€KTPOCTATHYECKOTO  TIOJIS.

Ilorenuuan. PazHocTh MOTEHIINATIOB




HpOBO,Z[HI/IKI/I U OUSJICKTPUKU B TNOCTOSAHHOM

4.1.7 JieKTpuyeckoM  none.  Judnexrpuueckas
MIPOHUIIAEMOCTh
DNEKTPOEMKOCTb. Konnencarop.
4.1.8 ONEeKTPOEMKOCTh  IIJIOCKOTO  KOHJEHCATopa.
DHeprus 3apsHKEeHHOTO KOHJEHCcaTopa
TexHuueckue  yCTpOMCTBA:  AIIEKTPOCKOIL,
419 AIIEKTPOMETpP, DJIEKTPOCTATUYECKas 3allluTa,
o 3a3eMJICHHUE DJIEKTPONPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN MPUHTEP
4110 [IpakTrueckue paboThLI. H3mepenue

BJ'ICKTPOéMKOCTI/I KOHACHCATOpPa

4.2

HHHPar##H#TIIOCTOSHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHbLIX CPEIAX

4.2.1

YcaoBus CYILIECTBOBAHUA IIOCTOAHHOI'O
QJICKTPHUYCCKOI'O TOKA. Hcrtounukn Toka. Cuna

TOKa. [I0CTOAHHBINA TOK

422

Hanpspkenue. 3akon Oma 11 yyacTka Lenu

423

DNEeKTPUYECKOE COMPOTUBIICHHUE. Y IEIbHOE

COIIPOTUBJICHUEC BCUICCTBA

424

HOCHGHOB&TCJ’IBHOC, napajiieJIibHOC,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

4.2.5

Pabota snexTpuueckoro Toka. 3akoH [[xoyis

— Jlenna

4.2.6

MonIHOCTh QJICKTPUYICCKOTO TOKA

4.2.7

anekTponBrkymas cuia (mamee — DJIC) u
BHYTPEHHEE CONMPOTUBICHUE UCTOUHUKA TOKA.
3akoH Owma Ui TONHOM  (3aMKHYTOM)

BHCKTpH‘{CCKOﬁ OCIIN. KOpOTKOe 3aMBIKaHHUEC

4.2.8

3HCKTpOHHaSI IMPOBOANMOCTD TBéleBIX
MCTaJIJIOB. 3aBUCHMOCTH COITPOTUBJICHUA
MCTaJlJIOB oT TEMIICPATYPHI.

CBepXIpoBOIUMOCTh

4.2.9

OnekTpuueckuii Tok B Bakyyme. CBoiicTBa




AIIEKTPOHHBIX MTyYKOB

4.2.10

[TomynpoBouuku. COOCTBEHHAS U PUMECHAS
MIPOBOJIMMOCTh TOJYMPOBOAHUKOB. CBOMCTBa

p-n nepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI

4.2.11

ONEKTPUYECKUI  TOK B DJIEKTPOJIMTaX.
ONEKTPOIUTHYECKAS JccoLanusl.

DIEKTPOIH3

4.2.12

DNEKTPUYECKUI TOK B rasax.
CaMOCTOSTENBHBII M HECAMOCTOSTEIILHBIN
paspsa. PaznmuuHble THUIBI CAMOCTOATEIHLHOTO

pazpsana. Monnus. [Inazma

42.13

Texuuueckue YCTPOMCTBA: amrepmerp,
BOJILTMETP,  PEOCTaT, HMCTOYHUKHA  TOKa,
AIIEKTPOHArpeBaTeIbHbBIE puoOpHI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BaKyyMHBIN JTO],
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJIYHpOBOI[HI/IKOBI)H\/JI Au04, raJlIbBaHUKa

4.2.14

IIpakTnueckue paboThI. N3yuenne
CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa U €ro
BHYTpEHHero compotupieHus. Habmonenue

QJICKTPOJIN3a

11 KJIACC

Kon Koanposepsiemoro
pasaeia 3JIeMEHTAa

IIpoBepsiemble 3JIeMEHTbI COAEPKAHUSA

4

OJIEKTPOIMHAMUKA

##HPari#M AT HUTHOE ITIOJIE. DJIEKTPOMAI'HUTHAA MHAYKLA

43.1
43

IlocrossHHBIE Maruuthl. B3amMmojaelcTBue

IIOCTOSSHHBIX MarHuTOB

432

MarnutHoe mone. BekTtop MarHuTHOM

uHAyKIMKM.  [IpyHmMn — cynepno3unmi.




Jlunnn MarnutHOM wuHAYKIMU. Kaptuna
JUHUWA ~ MarHUTHOM  MHAYKIMH  TIOJISI

IIOCTOAHHBIX MAarHuTOB

MarnutHOEe 10JIE NPOBOAHUKA C TOKOM.
KapTuna nuHUI 10N JJIMHHOTO IPSIMOIO

IIPOBOAHMKA H 3aMKHYTOI'O KOJbLEBOI'O

433 IPOBOJIHKKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoaencTBue NpoBOJTHUKOB C
TOKOM
434 Cuna Amriepa, e€ MOJyJIb U HallpaBJICHHE
Cuna JlopeHua, €€ MOyJIb M HallPaBJICHHE.
JIBukeHne  3apsDKEHHOM — YacTULbl B
435 OJIHOPOJIHOM MAarHuTHOM mnone. PaGora
cuiibl Jlopenua
4.3.6 SIBiieHUE DIIEKTPOMArHUTHOW UHIYKLIIUH
4.3.7 [ToTok BeKTOpa MarHUTHON MHTyKIIUU
O/1C unnykuuu. 3aKOH 3JIEKTPOMArHUTHOU
4.3.8 unykuuu Oapases
BuxpeBoe »snektpuueckoe mone. IJ[C
WHAYKIIHA B TIPOBOJHUKE, JIBUKYIIEMCS
439 MOCTYNAaTEeNbHO B OTHOPOAHOM MarHUTHOM
nosue
4.3.10 [IpaBuno Jlenna
NHayKTUBHOCTG. SIBI€HHE CAaMOMHIYKIIHUU.
43.11 O/C camonHAyKIMH
DHepruss MarHUTHOTO TIOJII KaTYIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMarHUTHOE TIOJIe
TexHudyeckne yCTpPOWCTBA: IOCTOSTHHBIE
MarHuTBHl, ANIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOIBUTATENb, YCKOPUTEITH
AIIEMEHTAPHBIX YACTHUII, HHIYKIIHOHHAS TT€Yb
4315 [TpakTuyeckue paboThI. Nzyuenue

MAarouTHOro IIOJIs1 KaTylmlkhk C TOKOM.




UccnenoBanne  AeWcTBUSA  NOCTOSHHOI'O
MarHuMTa Ha paMKy ¢ TokoM. McciienoBanue

SABJICHUSA BHGKTpOMaFHHTHOﬁ HHAYKIIUU

KOJIEBAHUA U BOJIHbI

5.1

#HPart#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHW A

Konebarensnass cucrema. CB0OOOIHBIE
konebOanus. [apmMoHHMueckue KojeOaHus.
[leprion, wacrtora, ammumatyna U ¢asza

KoJeOanuit

5.12

IIpyxuHHBI MasTHUK. MareMaTu4ecKui

MassiTHUK

YpaBHEHHE TapMOHHMUYECKHUX KOJICOAHHIA.
Kunemaruueckoe u OUHAMHYECKOE

OIMCaHHe K0oje0aTeILHOro JABUKCHUA

5.14

[IpeBpamenue SHEPruu npu
rapMOHUYECKUX  KOJCOaHMSIX. Cas3p
aMIUTUTY /bl KoseOaHui HCXOJIHOM
BEJIMYMHBI C aMIUIMTYAaMM KoJjieOaHui eé

CKOPOCTH M YCKOPEHHUS

Kone6arenbubiif  koHTYp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIE KoJIeOaHuUs B
uaeaTbHOM  KOJIeOAaTeIbHOM  KOHTYpE.
AHaOTHST MEXAYy MEXaHWYECKHUMH |
AIIEKTPOMArHUTHBIMU KOJICOAaHUSAMHU.

®opmyna Tomcona

5.1.6

3aKkoH COXpPAaHCHUA SHEPruu B HACAJIBHOM

K0J1e0aTeIbHOM KOHTYpe

BbIHyXIeHHbIE MEXaHHUYECKUE KOJeOaHusl.
Pe3onanc. Pe3onancHas KpHBasl.
BeiHy)X1eHHBIE AIIEKTPOMArHUTHbBIE

KOJICOAHUS.

5.1.8

Ilepemennblii  TOK.  CHHyCOHMITAIBbHBIN

IIEPEMEHHBIH TOK.

MontHoCTh MEPEMCHHOT'O TOKa.




AMIIIUTYAHOE M JIEHCTBYIOIIEE 3HAUYEHUE

CHJIBI TOKA W HaIIPSPKCHUSA

5.1.10

Tpanchopmarop. [IpousBoacTBo, nepenaya
U MOTpeOJeHUe 3JIEKTPUUYECKONH SHEPTUU.
DKOJIOTUYECKUE PUCKU MPHU MPOU3BOJICTBE
AIEKTPUYECKON SHEPIruu. Kynberypa
MCII0JIb30BaHUs AIEKTPOIHEPTUU B

HOBC@ﬂHCBHOﬁ KHU3HU

5.1.11

Texnuyeckue YCTpOWCTBa: cericmorpad,
ANEKTPUUECKUI 3BOHOK, JIMHUAA

QJICKTpoIiCpcaa4d

5.1.12

[Ipaktuyeckue pabotel. HccnenoBanme
3aBUCUMOCTH IE€pHOJa MalbIX KojeOaHuil
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCCHI
rpy3a. MccnenoBanue nepeMeHHOIo TOKa B
[eNu U3 IOCJIEN0BATeIbHO COSAMHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U Pe3UcTopa

52

##HPart#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE BOJIHBI

52.1

Mexanuyeckue BOJIHBI, YCIIOBUSI
pacnpoctpanenusa. Ilepuon. CkopocTh
pactpocTpaHeHUs W JIJIMHA  BOJIHBIL

HonepeqHHe U IMPOAOJIBbHBIC BOJTHBI

522

#i#HPar#Ht# VutepdepeHiyst u 1udpakius

MEXaHNYECKUX BOJIH

523

3Byk. CkopocTh 3Byka. ['pOMKOCTH 3BYKa.

BeicoTa Tona. TemOp 3Byka

524

OJEKTPOMarHUTHHIE  BOJHBL. Y CIIOBHS
U3JIy4CHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B n v

B BHGKTpOMaFHI/ITHOﬁ BOJIHE B BAKYyM€

5.2.5

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpaXXCHHUE, MPEITOMJICHNE, TOJSPU3AIHS,
mudpakuus, uHTepdepenuus. CKOpoCTb

SJICKTPOMArHMTHBIX BOJIH




5.2.6

[Ixana JJIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHEeHNE DIIEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[TpyHUMIIBI PAaAMOCBA3M U TEIEBUACHMUSL.
Pannonokanus. DJEeKTPOMarHuTHOE

3arpsi3HEHNE OKPYXKAIOIIeH cpebl

528

TexHu4ecKkue YCTPOMCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBI, YJIBTPa3BYKOBas
JUAarHOCTHKAa B TEXHUKE M MEAMIMHE,
pamap,  pagUONPUEMHMK,  TEICBHU30D,

anTeHHa, Tenedon, CBY-neup

53

HH#HPar#HHOIITUKA

5.3.1

[IpssMonMHENHOE PACIIPOCTPAHEHHUE CBETA

B OJIHOPOAHOM cpene. Jlyu cera

532

OtpaxxeHue cBeTa. 3aKOHbI OTPaKEHUS
cseta. [locTpoeHne n300paxeHunit B IIIOCKOM

3epKaiie

533

ITpenomnenue cBera. 3aKOHBI MPETOMIICHUS
CBETA. AGCOMOTHBIH IoKa3areb

IIPEIOMIICHUS

534

ITonHoE BHYTpPEHHEE OTpaKEHHE.
IIpenenbHbIl yroyl MOJHOIO BHYTPEHHETO

OTpaKCHUSA

535

Hucnepcust  cBera.  CllOXKHBI  cocTaB

oenoro cera. [{ger

5.3.6

Cobuparoniye ¥ pacceMBarOIIMe JIMH3BI.
Tonkas nuH3a. DOKYCHOE pACCTOSHHUE U
OIITHYCCKAas cualia TOHKOU JIMH3HBI.
[Toctpoenue n300pakeHni B COOUPAIOIIIX
W paccewBalommx JuH3ax. Dopmyna
TOHKOW JMH3BI. YBEIHUYEHHUE, J[aBaeMOe

JIMH30H

5.3.7

HpCI[CJ'ILI NMPUMCHUMOCTH T COMCTpH‘-ICCKOﬁ

OIITHUKHA




5.3.8

Wutepdepeniust  cBera.  KorepeHTHbIe
HCTOYHUKH. Vcnosus HaOJIIOIeHUA
MaKCHMYMOB u MHUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(baSHBIX KOI'¢pCHTHBIX HCTOYHHNKOB

539

Hudpakmuss  cBera.  udpakmuonHas
pemérka. YciaoBue HAOMIOACHHS TIABHBIX
MaKCHUMyMOB npu naJIcHAN

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPaKIUOHHYIO PEIIETKY

5.3.10

ITonspusanus ceera

53.11

TexHudyeckne yCTpOMCTBA: OYKH, JIyla,
doroanmnapar, NPOEKLUMOHHBIA ammapar,
MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
OITHKA, TU(ppaKkLnOHHAs peléTKa,

HOJISIPOH]L

5.3.12

IIpakTrueckue paboTHL. N3mepenune
nokasarens npenomiucnus. Mccnenosanue
CBOWCTB  W300pakeHMH B  JIMH3aX.

Hab6nronenue nucnepcuu ceera

3JIEMEHTbI CHELIMAJIBHOW TEOPUU OTHOCUTEJIBHOCTU

6.1

I'paHnnBI IPUMEHUMOCTH  KJIACCHUYECKOU
MEXAHMKHU. Ilocrynarsl TEOpUU
OTHOCUTEJIBHOCTH: MHBAapUaHTHOCTh
MOZAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHITUATT OTHOCUTEILHOCTH DUHIIITEHHA

6.2

OTHOCUTENHHOCTH OOTHOBPEMCHHOCTH.
33Me}1ﬂ CHUC BPEMCHU W  COKpAIICHUC

JUTHHBI

6.3

DHEprusi ¥ UMIyJIbC CBOOOTHON YaCTHUIIBI

6.4

CBsi3b Macchl C DHEPrued U UMIYJIbCOM
CBOOOJHOM YaCTUIIBI. DHEPrusl IOKOS

¢BOOOHOI YaCTULIBI

KBAHTOBAS ®U3UKA




7.1

#i#Par###JIEMEHTBI KBAHTOBOU OITTUKU

®otonsl. Dopmyina [Inanka cBa3u 3HEprun
doTtoHa ¢ ero yacrorod. OHeprus u

UMITYJIbC (pOTOHA

7.1.2

OTtkpbiTHE U HccaenoBanue Gorodddexra.

OT1IBITEI AT. Cromnerosa. 3aKoHBI

dotorddexra

VYpaBHeHue OWHINTEHA VIS

doroaddekra. «Kpacnas TpaHUI

dotorddexra

7.1.4

JlaBnenue cera. Onbitel [1.H. JIeGenena

7.1.5

XMUMHYECKOE IENCTBUE CBETA

Texnuuyecknue ycTpoicTBa: (HOTORIEMEHT,
¢doronaTuuK, COJIHEYHasI Oarapes,

CBETOIHUOT

7.2

CTPOEHHME ATOMA

7.2.1

Monaens atoma ToMcoHa. OMBITEL
Pesepdopna no uccnenoBaHuio CTPOSHUS

aTroMma. HnaHeTapHaﬂ MOACJIb aTOMa

722

ITocTynmatsl bopa. N3nyyenune 51
HOMJIOIIEHNE  (OTOHOB TIpU  HEpexoie
aToMa C OJHOIO YpPOBHSA DJHEPIMM Ha
npyroi. Bunel cnektpoB. CriekTp ypoBHEH

9HEPTHUU aTOMa BOAOpOaa

7.2.3

BoaHoBrle cBoiicTBa vacTull. BoiHBI e
Bpoiins. KopmyckynsipHO-BOITHOBOM
nyanusM.  Judpakuus SIEKTPOHOB Ha

KpHUCTaJ1ax

724

CrioHTaHHOE U BBIHYXXJICHHOC H3JTyUCHHC.

YCcTpolcTBO ¥ IPUHLIKIT paboTHI Jlazepa

7.2.5

TexHu4eckue yCTpOMCTBA: CHEKTPAJIbHBIN
aHayn3 (CIEKTPOCKOI), Jia3ep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

[TpakTnueckue  paborel.  Habmiomenue




JIMHENYaTOro CIIEKTpa

ATOMHOE A/1PO

Meroasl HaOMIOAGHUS M PETHCTPALUH
7.3.1

9JICMCHTAPHBIX YaCTHUI]

OTkpbITHE  PAaAMOAKTUBHOCTU.  OMBITHI
Pesepdopna mo ompeneneHuro cocrtaBa
7.3.2 paanoakTuBHOrOo wu3nydeHus. CBoiicTBa
anbda-, 6era-, ramma-u3nydeHus. Biausaue

PaaArOaKTUBHOCTHU HaA KUBBIC OPraHU3MbI

OTKpblTHE  TPOTOHA U HEUTpOHA.
Hyxnonnas monens siapa ['eiizenbepra —
733
WBanenko. 3apsan aapa. MaccoBoe 4uciio

anpa. M3orormsl

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIK  Oera-pacrnaj. l'amma-
7.3.4
U3JIy4CHHE. 3aKOH  paJMOaKTUBHOTO

pacnana

OHeprusi CBA3M  HYKIIOHOB B  sJIpe.

7.3.5
SAnepuble cuibl. Jledhekt maccsl sapa

Snepubie peakuuu. JledeHue W CHUHTE3
7.3.6
saep

SAnepHsiit peaxrop. TepmosinepHbIit
cuHte3. IlpobmemMbl W HEPCHEKTUBBI
7.3.7
AIEPHOM  DHEPreTHKU.  OJKOJIOTMYECKHE

ACIEKTHI SICPHON YHEPreTUKHU

OneMeHTapHble  yactuupl.  OTKpbITHE
7.3.8 MIO3UTPOHA. DyHIaMEHTAIIbHBIE

B3aNMOJEUCTBUS

TexHuueckue  ycTpOHCTBa:  JO3UMETP,
7.3.9 KaMmepa BuibcoHa, sAIepHBI  peakTop,

aromMHas oomOa

[Tpaktnueckue pabotel. MccnenoBanue

7.3.10 TPEKOB YaCTHII (o TOTOBBIM

dotorpadusam)




OJIEMEHTBI ACTPOOU3NKUA

8.1

Bun 3Bé3mHoro nHeba. Co3Be3nusi, SpKHUE

3Bé3£[BI, IUIaHETHI, UX BUAUMOC JIBHIKCHUC

8.2

Conueunass cucreMa. IlmadHeTsl 3eMHOH
TPYIIIIBL. [InaHeTBI-TUralThl u 1504
CITYTHUKH, KapJIMKOBBIC TIaHEThl. Maiibie

Tesna COTHEUYHOM CHCTEMBI

8.3

Comume, ¢otochepa wu  armocdepa.

CoHevyHast akTUBHOCTD

8.4

Wctounuk sHeprun CosHIA U 3BE3]T

8.5

3BE31bl, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTb, paguyc, TeMIEeparypa,
ux B3aUMOCBSI3b. Huarpamma
«CHEKTPAJIBbHBI KJIACC — CBETUMOCTBHY.
3BE31pI TJIABHOM  IOCIIEOBATEIBHOCTH.
3aBUCHUMOCTb «Macca — CBETUMOCTBY» MJIS

3BE3]] II1aBHOM MOCIICIOBATEIILHOCTH

8.6

##Par###BuyTrpennee cTtpoeHue 3BE3.
CoBpeMeHHbIE NpeCTaBICHUS 0
MPOUCXOXACHUA W 3BoiroIuu CoNHIA |

3BE31. DTaIlbl )KU3HHU 3BE3]T

8.7

Mneunsii  Ilyre — Hama ['anakTuka.
CrnupanbHas CcTpykrypa  I'amaktukmy,
pacmpeneneHue 3BE31, rasa U IBLIN.
[Tonoxxenne wu gBuxenne ConHoa B
I'anaktuke. Ilmockas u  chepuyeckas

HOJICUCTEMBI | aJTakTHKU

8.8

Tumer  rTanmakthk. PammoranakTmku ®

KBazapbl. YEpHBIE IBIPHI B AJIpaxX raIaKTHK

8.9

Bceenennas.  Pacmiupenue  BeeneHHoM.
3akon XaO6Oma. PaszOeranue ramgakTHK.
Bospact u paguyc BceneHHou, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usnyyenue




8.10

Macmrabnast ~ cTpykrypa  BceneHHoil.
Meraranaktuka. Hepeménnsie mpooieMbl

aCTPOHOMHHU




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; mox
penaknueti [TapdentreBoit H.A. Akiinoneproe o6mectBo «3maTenscTBo
«IIpocenienue»

» ®usuka, 11 kmacc/ Mskumes ['.J1., byxosnes b.b., Yapyrua B.M.; mox
penakmueii [laphentreBoit H.A. Axnimoneproe obmectBo «M31aTenbcTBO

«IIpocsenienne»

METOAUYECKHUE MATEPUAJIBI IJI51 YYUTEJA
®uszuka A.Il. PermkeBud 3agaunuk 10-11 kimace OOO "Ipoda"
Coopnuk 3anau no ¢pusuke 10-11 kmacc /I H. Crenanosa, AO "M3mxatenbcTBO

"IIpocBemieHue"

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET
Poccuiickast anektponnas mkosa https://resh.edu.ru/ , IIOK Mos mikosna

https://myschool.edu.ru/, Pemry ET'D, OI'D https://phys-ege.sdamgia.ru/
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