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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 00Opa30BaTeNbHOUN MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Ttakxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHILIETIIIUMA TpernojiaBanusi yyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. I[lporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yjbTaTam
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU YUYE€OHBIMM MpeamMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YUYEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHUsl, INIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DU3HMKHU: JTUUHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (GU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YyJIbTAThl IO roJjaM 00yUeHUS;

e coJlepikaHue yueOHoro npeamera « Pu3nka» 1o rogam o0yyeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTepHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3ydenne ¢u3nkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbI METO/I MO3HAHUS MPU BBINIOJHEHUU UMH Y4€OHBIX HCCIEA0OBaHUM.

B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
NOJIOKEH pAd HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepHall U3 BCEX pa3ienoB (U3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0ObeaMHEH BOKpYr (Qusnyueckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU TTPOOIEMaMH.

Hoess npuxnaowoii  nanpasnennocmu. Kypc (usuku mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEpKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO PUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMU dJIEMEHTaMHU Kypca (U3UMKU Ha YpPOBHE CpPEAHEro O0OIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: pusznueckoil Teopuu, posii PyHAaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO WCIOJIB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX PadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhiaeneHne B yKa3aHHOM IepeyHe J1abopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS Y4YaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaromMMHUC YMEHHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO TMPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [lpu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOIO paslena Kypca, Tak M MHTETpUpYys 3HAHUA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpPaKkTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUYECKOMY OOecledeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBUSIX
MpeIMETHOr0 KaOuHeTa (U3MKU WM B YCIOBUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe O0OOpyAOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHUUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JlemMoHcTpalMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MIEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SBJIEHHA W  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHHM.

JlabopaTopHoe 00OpyHOBaHME JI YYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYIOBaHHUS JOJKHBI OBITH TIOCTPOSHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMM LEJIAMHU U3y4Y€HUSI PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYyYaroImMXCS K HayIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTyIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTara H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanne yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHHeM CIEIyIOMMUX 3aad B

npolecce u3yueHus Kypca (U3MKN Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMH 00  o0mmx  (uU3MIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJIIOYast MEXaHUKY,
MOJICKYJISIpHYIO  (DM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (HU3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
oObsicCHeHUS (PU3WYECKUX SABICHUNW B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS M TMPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsI Pa3BUTHUSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 xknacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamme 1o (GuU3MKE TMepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JENaeT BBIOOP
MpoBeNeHusT J1abOpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEM 00yJaroUuXCsl.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETrOo
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hH3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3HI.
dusnuecKkue 3aKOHbI U TEOpUU. [ paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX MPOEKIMW Ha OCH CUCTEMbl KOOPAUHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMkKeHHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHrue. Y CKOpeHHe CBOOOTHOTO MaACHUS.

KpuBonuHeintHoe  aBvKeHue. [IBHKEHHE  MAaTepUAIBHOM TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckue yCTpPONCTBA W TMPAKTUYECKOE TMPUMEHEHUE: CIUIOMETP,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenune ycKopeHusi CBOOOIHOTO Ma/ICHMUS.

Hamnpagiienue cKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEJbIO ONPEAEICHUsS MTHOBEHHOM
CKOPOCTH.

HccnepoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHNUS [IapUKa B BI3KOU JKHIKOCTH.

N3yuenue ABUKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIS. MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (moxosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUs U cuiia TpeHus nokos. KoadduuueHt tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHUE: MOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Y cioBus paBHOBECHUS TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmvie padomul

N3yuenue aBmxeHus Opycka mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOpMaIIHH.

HUccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coXpaneHus 6 MexaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe culibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBMXKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi »Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEPTUs yIpyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPUHM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpruu TEIUIOBOro JBMKEHHMsS uactul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OoapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOLIas TPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHamMuKu

TepMmonuHamuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U CTIOCcO0BI €€ n3mMeHeHus. KonmmuecTBo TemioTel U paboTa. BHyTpeHHs s
HEprus  OAHOATOMHOTO  WJACAJbHOrO  ra3a. Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IelIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOTO 3aKOHA TEPMOJMHAMHUKHU K u3ompoieccaMm. ['padudaeckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTs MpoiieccoB B MpUPO/IE.

TeruoBpie  mamubbl.  [IpUHOUNBL ~ JEWCTBHS — TEIUIOBBIX — MAIIKH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBBIX MammHax. KoaddumueHnT monae3Horo
nevctBus TemwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT mojae3Horo
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

M3MeHeHre BHYTpEHHEN SHEPTUH (TeMIepaTyphl) Tena Npu TeIionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3Mmepenne yaenbHOl TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmeHHbId map. YaelbHas TemioTa
napooOpaszoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Teépnoe Teno. Kpucrammmueckue n amop@Hbie Teaa. AHU30TPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUcCTajuIM3anus. Y AefibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyecknue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUaloB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX TapOB.

Kunenue npv MoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U MaBJIeHUS] KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaumst Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hanpsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



CYHEPHO3UILIUHA ANEKTPUUYECKUX Toyieil. JIMHUM HanpsKEHHOCTH B3JIEKTPUUECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHncarop. DIeKTpOEMKOCTh TIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUS DJIEKTPOMETPA.

B3anmoielicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxu ¢ paznuunsix cpeoax

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MApALIEIIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora onexktpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CHjia U BHYTPEHHEE CONPOTUBICHUME HMCTOYHUKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHM TOK B BaKkyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynmpoBOJHUKH. CoOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [omympoBoIHUKOBBIE TTPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHu4ecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIH JAHO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3MepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe W3MEpEeHHE ODIEKTPOIABWXKYIIEH CHiIbl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyIiecTBIsIETCS €
y4€TOM COJEpKAaTEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAy4YHbIH (akT, runores3a, Qu3nyeckas BEIUUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX POEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOM IPHUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJIOIMIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, rajIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMOD cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYKUMH. KapTWHA JWHWKA MAarHUTHOM
WHIYKIUH TO0JIS MOCTOSHHBIX MarHUTOB.

MarautHOoe T10J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO HPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeincTBue npoBOTHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBlieHHE. J[BUXKEHNE 3apSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOMU
MHOYKIAHW. ODJIEKTPOABIKYIAS Cuila HWHAYKIMU. 3aKOH 3JEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe TmoJsie. OJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHHE CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHIYKIAOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAKM MHAYKUWMYA MarHATHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOABUKYIIECH CHIIBI MHIYKIHUU OT CKOPOCTU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTA Ha PaMKYy C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WH]TyKLIHH.

Pa3zgea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenpHast cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MareMaTu4eCcKuil MasiTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHWYEeCKUMHU U
AJIEKTPOMArHUTHBIMU KoJsiebanusiMu. @Dopmyna Tomcona. 3akoH coXpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIMTYHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruHu. DKOJIOTUYECKUE PUCKHU TPH MPOMU3BOJCTBE AEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B MOBCEIHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmmx KoJaeOaHmii.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COCIMHEHHH PpE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KoJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBanue IMEPEMEHHOIO TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHeHus. I[lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpoCcTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuuecKue yYCTpONCTBa M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmntonenue orpakeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnrogenue cBsi3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHuH.



HccnenoBanre  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHUE,
peoMIICHUE, MONSIpU3alus, AUPPaKIys, UHTEpPEepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHOuU cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparomue U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYeCKas cuiia TOHKOW JuH3bL. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wurtepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOAEHUS MaKCUMyMOB M MHUHHMMYMOB B HWHTEphEpeHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMJICHUE CBETAa.
OnTuyeckue mpudOpHI.

[TomHoe BHYyTpeHHEE oTpaxkeHue. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIIny CBeTa.

Habmronenue nudpakiuu cBera.

HabGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMONILI0 MPU3MBI.

[Tomydyenue cexTpa ¢ mMOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

Habnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHne nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanre CBOMCTB M300paKEHUI B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IIPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEprun (OTOHA C €T0 YACTOTON. DHEPTHUs
U UMITyJIbC (POTOHA.

OTtkpoiTue u ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue OunmTeitHa st hotodddexra. «KpacHas rpanuiiay
dboToarddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyecknue yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanrie 3akoHOB BHeIHETro (poToaddekra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydenue u morjomnieHue
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
JyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGmronenue mHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul
HaOnronenue mMHe4aToro CnekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOoeHUs sAnapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4deHHUs.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTE3 sIep.
Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUYECKUE ACTIEKTHI AEPHOU SJHEPTETUKHU.
DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDA.
TexHuyeckue yCcTpouCTBa U IIPAKTUUECKOE NPUMEHEHHUE: T03UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii akcnepumenm, nabopamopmusvie padbomul
HccnenoBanrie TpEKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTHs acTpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006a. Pa3zberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, manet, Maeuynoro IlyTu.

Oo6o01maroLiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIecTBIsIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (akT, rumote3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKH TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B JKMBOW MpUPOJE, KoyieOaTelabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE ABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAST CTPYKTypa TBEPBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPHUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTpOIEpenad, IEeHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHHK, TEIEBU30p,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yudeOHOro mnpenmera «®Pu3nkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOCCIEUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOro npenmera «Dusuka» T0KHbL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolUXCsli PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAll{, TMO3WTHBHBIX BHYTPEHHUX  yOCKIECHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIECTBa, PACIIUPEHUE KU3HCHHOTO
OTbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPeaU3alliid OCHOBHBIX HaIpaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OPMUPOBAHHOCTH TPAKIAHCKOM MO3UIINN 00YYAIOIIErocs KaK aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO O0IIEeCTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NI€ATEIIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

yMEHHUE B3aUMOJICCTBOBATH C COIMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOM JIEATETLHOCTH;

2) IAaTPUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTIKCHHSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBECHIS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeSATEIbHOCTH YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsl ICTETUKY HAYYHOTO TBOPUYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oyayuieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3HUKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTHYECKOM HANpPaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKU  OCYLIECTBJIATh NPOEKTHYHD M HCCIIEJOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTh W aKTyalIM3upoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh MU JIeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILICHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IE€Th HaBBIKAMHU y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEILHOMY HOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MTO3HAHUS;

BJIQJICTh BUJAMH JICATCIBHOCTH 110 IMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliY, MPeoO0pa3OoBaHUI0 M TPHUMEHEHUIO B Pa3IMYHbIX Y4YeOHBIX
CUTYaIUsIX, B TOM YHUCIIE TP CO3JaHUH YU€OHBIX IPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITh TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3ajaudy,
BBIJIBUTATh TUIOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHhI I JIOKa3aTelhCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHUU PEIICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa3oBaTEILHOM
JEATETLHOCTH, B TOM YHCJIC TIPH U3YYCHUH (PU3HKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUSA 1O (HU3MKe B MPAKTHYECKYI0 00IacTh
KU3HEICSATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ nunpopmanueii:

BJIQJICTh HABBIKAMH TOJIyYCHUs WHPOPMAIUU (PU3UIECKOTO COJEPKAHUS W3
WMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEILHO OCYIIECTBISATh TOUCK, aHaJu3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAIMI0O MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTaBICHNUS;

OIICHUBATh JJOCTOBEPHOCTHh MHPOPMAIIUH;

UCIIONIb30BaTh  CpPeACTBA  WH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHH B PEIICHHMH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OpraHU3alMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYSCKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJACPXKAHUS B PA3IUYHBIX (opMarax c
y4€TOM Ha3zHaYeHHsI MHPOPMAIIUHU U [IETICBOW ayJUTOPHH, BRIOUPAst ONITUMATBHYIO
dbopMy mpeacTaBIeHUS ¥ BU3yaTU3alliu.

KoMMyHuKaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBUSA:
OCYIIECTBIISATH OOILEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éTOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KayKJOr0 WIEHA KOJUIEKTUBA;

OpPUHUMATh LM COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTAaBJIATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kaye€CTBO CBOEr0 BKJIaJa M KaXJIOr0 yYaCTHHKAa KOMaHIbl B
o0 pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEJAEHUE B PAa3IUUYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NelCTBHSA
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOpMyIHMpOBaThH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JefaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JaCTH
(bu3MKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJ€Th HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHUM M MBICIUTENbHBIX MPOLECCOB, UX PpE3YyJbTaTOB M
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yJbTaToOB
NEeATEIbHOCTH;

IPUHUMATH Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAJINU3E pe3yJIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce NOCTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS ITPOTPAMMBI
mo ¢Gu3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOyYarOITUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIIPaBJICHHUS Pa3BUTHUs COOCTBEHHON 3MOIMOHAIBHON Cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIFOYAIOIICH CTPEMIICHUE K JOCTIKCHUIO NN H
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TIPU OCYIICCTBICHUU OOIINECHHS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYaIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU AESATEIBHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUaIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TEJNO,
UJCAIBHBIN a3, MOJEIN CTPOCHHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3apsi]l IPU PelIeHnH PU3NUECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHMS BELIECTBA U



AEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
NBIDKEHUE, CBOOOJHOE TMaJeHWe TeJ, IBMKEHHUE IO OKPY)KHOCTH, HWHEPIIUS,
B3aumojecTBre T, nuddys3us, OPOYHOBCKOE NBWKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl IIPU HArPEBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, WCIApeHUe, KOHACHCAIMs, IMJIaBlIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJIQYKHOCTH BO3/yXa, ITOBHIIICHIE JTABJICHHS Ta3a MPU €ro HAarPEBaHUH B 3aKPHITOM
COCyZEe, CBS3b MEXKIy IapaMeTpaMu COCTOSHUS Ta3a B HM30MPOIeCccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPS/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TEJla, KHHETHYeCKas DHEPTrusl, MOTCHIMAIBbHAS YHEPTrHsa, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TIPABWIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONIUE JTaHHYIO (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEITMIMHAMU;

ONHCHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3ysl (DU3MYECKHME BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHssa
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBWIKEHUS MOJICKYJI, CpEIHEKBaApaTUIHas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSISI JHEprusi, padbora rasa,
KOA((PUIIMEHT TMONE3HOTO JECWCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIWYWH, WX
00O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIUYHHAM;

OIMMKCHIBATHh U3YUYCHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIA, MTOTEHITUAN, PA3HOCTh MTOTCHIIUAJIOB,;
Py ONMHWCAHWM TPABWIBHO TPaKTOBaTh (PU3WYECKUI CMBICT HCIOJIb3yEMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMH BETUIMHAMM,

aHATM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YS (PU3HUCCKHEC
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHUYECKOW DHEPrHH, 3aKOH COXPaHEHUS HMITYJIbCa,
OPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, Ta30BHIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON SHEPIUM TEIUIOBOTO JABUKEHUS MOJIEKYJI C
aOCOIIOTHOHN TeMIlepaTypol, MEepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHUS
AEKTPUUECKOTO 3apsifa, 3akoH KyioHa, TpW 3TOM pa3idyaTh CIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHHUE W yCIIOBUS (TPaHMUIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA MX OE30MaCHOTO HCIOJB30BaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBaHUIO (DU3MYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
(bopMyIHpOBATH BHIBO/IBI,

OCYUIECTBJISATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUYECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaThb HW3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEIUYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKCUpoOBaTh PeE3ybTAThl MOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE Ta0nuIl U TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (pr3MUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelaTh KaueCTBEHHBIE 3a7aU: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPEUHBYIO
HENOYKY PACCYXJACHUW C OMOpPONM Ha HM3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUU
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJIIPHON MH(POpPMAILIMU, MTOTYYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyI0 HH(POPMAIIUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEAE;



paboTath B TpYIIE C BBHINOJHEHUEM PAa3IUYHBIX COIUAIBLHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIlMsIX, aJICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMaTPUBAEMOM IPOOIEMBI.

K koniy oOyuenus B 11 kjacce mnpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMCHUIN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOU IEATEIBHOCTH JIOJIEH, IEIOCTHOCTh U €IMHCTBO
bu3HYeCcKoi KapTUHBI MUPA;

YUYATHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (U3MUECKUX MOIEIICH:
TOYEUYHBIN JCKTPUICCKUIN 3apsii, Tyd CBETa, TOYCUHBIN UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO Sijpa MpH PEHICHUH (PU3NYECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJICKTPOMAarHUTHAasi WHIYKIUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMATrHUTHBIE KOJeOaHWus U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpOCTpPAaHEHUE CBETa, OTPa)XKE€HUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdexT (poTod3ddheKT), CBETOBOE AaBICHNES, BOSHUKHOBECHUE
JUHENYaTOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYyCCTBEHHAas
PaOaKTUBHOCTH;

ONKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATrHUTHEIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TMPOBOAMMOCTh  Pa3JIMYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YS (U3UYECKUE BEITMYMHBIL:
AIEKTPUUECKUIN 3apsijl, CWjia TOKa, JJICKTPUUECKOE HAMPSDKEHHUE, DIICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAs CHUJIa, padoTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuiaa Awmrepa, cuia JlopeHila, WHIyKTHBHOCTH
KaTYIIKA, SHEPTUS 3JCKTPUYCCKOTO M MAarHUTHOTO ITOJICH, TIEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeTbHOM KOHTYpE, 3apsij W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWUJIa JIMH3BI, NMPU OINHMCAHWHM TPaBUILHO TPAKTOBATh (PU3HUCCKHM
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, MX OO0O3HAUeHHs U EAUHMIIbI, YKa3bIBaTh
GbopMymbl, CBSA3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEITMYMHAMU;

OMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECCHI, HCIOJIB3YS
bu3nueckue BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHHMS W EIHUHUIIBI, YKa3blBaTb (DOPMYJIBI,
CBS3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3HUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOoH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYyJIbCA, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3linyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHHIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENATh HAMIPABICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuibl JlopeHna;

CTPOMTh U OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MpPU ITOM
dbopmympoBath TpobiieMy/3agady ¢ THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIHUpPOBATH BHIBO/IHI,

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHUPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HCCIEOBAaHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C UCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000opy10BaHUS;

pemarh pacu€THhIE 3a7a4yd C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJENb, BBIACIITh (PU3MUECKHE BEIMYUHBI U (POPMYJIBI,



HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTh
MOJIy4YE€HHOTO 3HauUeHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHUYECKH HEMPOTUBOPEUHBYIO
LENOYKY pacCyk JCHUH C ONOpOH Ha H3YUYCHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U
(buznueckue sSBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHNS y4eOHOW U HAYyYHO-TIOMYJISIPHOM MH(pOpMALUH, [TOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALINIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX O€30MacHOTO MCTOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE IPOLECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOrO
MOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B TpyHIe C BBHINOJHEHHEM PAa3IMYHBIX COIUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPyNNbl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIbI B PEIICHNUE PacCMaTpUBAEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HauMeHoBaHUe pa3/ieioB U TeM uudpoBbIie
Ne o/ P Kontpoabnsie IIpakTHueckue (mpp )
NPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O TIO3HAHUSA
bubmuorexa [JOK
1.1 ) 2
W3HMKa ¥ METOJIbI HAYYHOTO TIO3HAHHUSI httos://m.edsoo.ru/7FALbF72
Hroro no pazgeny 2
Pa3zpen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K
HHEMATHIA > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorekxa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

@dazoBbIE IEPEXOABI

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




Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK

1 eKTpOCTATIRA 10 https://m.eds00.ru/7f41bf72
4.2 ITocTosAHHBIN NEKTPUYECKUN TOK. TOKH B 12 bubmuorexa [JOK

' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72

Htoro no pazneny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3/ie/ioB U TeM undposbie
Ne i/m P Konrposbuble IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJANHAMUKA
MarnuTtHoe nojue. IeKTpoOMarHuTHast bubnnoreka [JOK
1.1 11 1 3
WHIYKIUSA https://m.edso0.ru/7f41c97c
Wroro no pazaeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHU4eCKHE U JIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHuUs https://m.edso0.ru/7f41c97¢c
MexaHU4eCKHE U JIEKTPOMAarHUTHBIE bubnnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH

OCHOBBI crIeIIUaTIBHON TEOPUHU bubnmnoreka [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 7 6
MICMEHTEI KBAHTOBOH OMITHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnuorexa [IOK




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

4.3 ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 ngg;jﬁf:;igﬁ}; £41097c
Hroro no pazneny 7
Paznen 6. OBOBIHAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E::f;?;ﬁfg;gg}; £41097¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4vecTBOo 4acoB DJIeKTPOHHbIE
Ne ara nudposbie
Tema ypoka Kontpoabubie IIpakTuueckue A op
n/n Bcero u3yyeHusi oOpa3oBaTeJIbHbIE
padoThbI padoThI
pecypchbl
dusznKa — HayKa O MPUPOJIE.
1 Hayunrsle MeTZ bl HOLI:HEII)HI/I}I 1 bubmorexa LHOK
Y A https://m.edsoo.ru/ff0c32e2
OKpYKaroIlero Mupa
Poine 1 MecTo dusuku B
5 (hopMHUPOBaHUH COBPEMEHHOM 1 bubnuorexa [JOK
Hay4HOW KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATCIbHOCTH JIFOICH
MexaHu4ecKkoe ABUKEHUE.
OTHOCHTEIFHOCTh MEXaHHIECKOTO bubmuorexa [JOK
3 1
nexkenusd. [lepemenienue, CKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOpEeHUe
4 PaBHOMEpPHOE NpAMOJIMHENHOE 1 bubnuoreka [IOK
JIBUYKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJIMHEHHOE 1 bubnnorexka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majeHue. Y CKopeHue 1 bu6mmorexa [IOK
CBOOOIHOTO ITaICHNA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe 1BUXeHHE.
7 HI]:I/I)KGHI/Ie Mare flaanoﬁ TOYKH MO 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTH ["anumest. 1 bu6nmoreka [JOK




WHepuuanpHble CUCTEMBI OTCUETA.
IlepBeb1it 3ak0oH HproToHA

Macca tena. Cuna. [Ipuniun

https://m.edsoo.ru/ffOc3be8

9 CyHepIo3nuInu cuil. Bropoii 3akoH bubmorexa LOK
yuep t ' p . https://m.edsoo.ru/ff0c3be8
HproTona nj1s MaTepuanbHOM TOYKH
Tperuii 3akon HeroTona i bubmumorexa [IOK

10
MaTepHaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumna

11 TspKkecTr. IlepBas kocMuyeckas bubmorexa LIOK

- 1ep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuita tpenus. Koadbuiment tpenus.

13 Cuna cgn OTI/IBJIeI({bI/Iq:I pu BI/IE(CHI/II/I bubmorexa [TOK

p pH A https://m.edsoo.ru/ff0c3f76
Teja B )KUIKOCTH UJIN rase
[TocTynmarenbHOe U BpamareabHOe

14 JBIKEHHE a0COIIOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cuitsl. Ilnedo cunel. YcimoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO Tea
NMnynsc MaTepuaibHOM TOYKH,

15 CHUCTEMBI MaTepUATTbHBIX TOYCK. bubnunoreka [JOK
Nmmynbe cuinbl. 3aKOH COXpaHeHus https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE IBUYKEHUE
PaboTta 1 MOIIIHOCTH CHJIBL.

16 Kunerndeckast sHeprust MaTepuaaibHONR bubnmoreka [JOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETHYECKON SHEPrUn

17 [loTeHuumanpHas SHEPTHUsL. bu6nmoreka [JOK




18

[ToTenuuanbHas S3HEPTUs yIPyro
neGopMUPOBaHHON NIPYKUHBIL.
[TorennuanbHast SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMIIN

[ToreHnanpHble ¥ HEMOTCHIIMATBHBIC
cwibl. CBs3b pabOTHI
HCIMMOTCHUHNAJIbHBIX CUJI C U3SMCHCHUEM
MEXaHUYECKOU SHEPTHUU CUCTCMBI TCIIL.
3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas padota «lccrnenoBanue
CBSI3U pabOTHI CHIIBI C H3MEHEHUEM
MEXaHUYECKOM dHEpruu Tella Ha
IIpUMEpE PaCTSKEHHS] pE3UHOBOTO
KTyTay

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpPAHEHUS B MEXAHUKE

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KHHETHUYEeCKO! Teopuu. bpoyHoBckoe
nskenue. Auddysus

Xapaxkrtep ABUKEHUA U
B3aUMOJICYCTBUS YaCTUIL] BEIIECTBA.
Mopenu cTpoeHus ra30B, )KUIKOCTEN U
TBEPIBIX TEN

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. Konuuecto
BemlectBa. [locTostHHas ABoraapo

24

TennoBoe paBHOBecue. TemmepaTtypa u
e€ uzmepenue. lllkana remneparyp




Henscns

WUneansusiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIieparypa Kak Mepa
26 CpeaHEel KHHETUYECKON SHEPTUU bubnnoreka [HOK
JBUYKECHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeipona
27 3akoH JlanmbpToHa. ['a30BbIC 3aKOHBI
Jlaboparopnas pabota «Vccrnenoanue
28 3aBHCHMOCTH MEXy MapameTpamMu
COCTOSIHUS Pa3peKEHHOTO Ta3ay
29 N3onponeccel B MACAIIBHOM Ira3e U uxX bubnnorexa [HOK
rpaduyecKoe MmpeacTaBieHUue https://m.edsoo.ru/ff0c570e
BuyTpennss sueprus
TEPMOJINHAMHYECKON CUCTEMBI U
30 crroco0nI e€ m3meHeHus. KonndaecTBo bubmuorexa [JOK
TEII0ThI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUs 0JTHOATOMHOTO HCaTHLHOTO
rasa
bu6mmoreka [IOK
31 Batet Teruiomepe ai https://m.edsoo.ru/ff0c5c36
VY nenpHas TETI0OEMKOCTh BEIIECTBA.
32 KonugecTBo TemoTs npu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AnuabaTHBINA PoIIece
33 [lepBrIii 3aKOH TEPMOAMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30MpolLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoGpaTumocTs nporeccoB B bubnnorexka [JOK

npupoje. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230




TEPMOIUHAMUKHA

[Tpunun nevicreus u KII/ TenmoBoi

bubmuorexa [JOK

35
MaIllWHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapnuo u ero KI1/{
37 DKOJIOrH4ecKHe MPoOIeMbl
TEIJI09HEPTEeTUKU
38 O6o06matomuii ypok «MosekysipHast bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota mo teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJCHCAIIHSL. bubnuorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCHUTEIbHAS
41 BJI&YKHOCTh BO3yXa. HacklmeHHbIN bubmorexa LHOK
Hy%d. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe TerIa. AHU3OTPOIHUS bubnuotexa [JOK
CBOMCTB KpUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KkpucTtabl. COBpeMEHHbIE MaTepHAIIbI
[naBneHue n KpUCTATUIU3ALIMSL.
43 VY aenbHas TETUIOTA IJIABJICHUS bubmmorexa [TOK
a ’ https://m.edsoo.ru/ff0c6708
CyO6nmumarus
bubmuorexa [JOK
44 b 6
PABHEHHE TeTIOBOro banarca https://m.edsoo0.ru/ff0c6820
OnexTpu3anus Tei. JIEKTPUIECKUI
bu6nmoreka [JOK
45 3apsj. [[Ba Buga 3JeKTpUUECKUX

3apsiI0B

https://m.edsoo.ru/ffOc6bcc




HpOBO,I[HI/IKI/I, JUDJICKTPUKU U

46 MOJTyIIPOBOTHUKH. 3aKOH COXPaHCHHS bubmmorexa [TOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsa
BzaumopeiictBue 3apsiioB. 3aKoH
47 Kynona. TodedHblii 2IeKTpUIECKUT bubmorexa HOK
y ’ p https://m.edsoo.ru/ffOc6ce4
3apsa
Hanpssk€HHOCTB IIEKTPUYECKOro
48 noss. [IpuHuun cynepno3unuu bubnuorexa [JOK
BJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c6df2
HANPsHKEHHOCTH
Pabora cuit 3IeKTpOCTaTHIECKOTO
49 noxad. Ilorennuan. Pasnocts bubnmorexa LOK
) ' https://m.edsoo.ru/ffoc6f00
MIOTEHIIUAJIOB
[TpOBOIHUKH M TUIJICKTPUKH B
50 3JIp€KT OCTaTHICCKOM HOIjIC bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0c7018
JlvanexTpudeckast MPOHUIIAEMOCTh
bu6nmoreka [JOK
51 OnexkrpoémkocTh. KoHnencato
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJICHCATOpa. DHEPTHUS 3apPSHKCHHOTO bubmmorexa [TOK
s pa. P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopatopHnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"
[IpuHIMI NENCTBUSA U TPUMEHEHNE
KOHJICHCATOPOB, KOMMPOBAILHOTO
54 anmnapara, CTpyHHOTO IPUHTEDPA.

DneKkTpocTaTHUECcKas 3aluTa.
3azeMIIeHHE AIIEKTPONPUOOPOB




55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hampsixenue.
Conporusnenue. 3akon Oma Jist
y4acTKa Lenu

56

[TocnenoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHUKOB. JlabopaTopHas pabora
«I/I?:y‘-IGHI/IC CMCIHIaHHOI'O COCANHCHUA
PE3HCTOPOB

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

PaGoTa 1 MOITHOCTH IEKTPHUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3axon OMa i MOJIHOM (3aMKHYTOH)
anekTpudeckon nemnu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenne 3/1C nctounnka Toka u
€r0 BHYTPEHHETO COTIPOTHBIICHUS

PesepBHbIit ypok. KonTponbHas
pabota o Teme "DiIeKTpoArHAMHKA"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok
«INEKTPOIUHAMHKA)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

62

DneKTpOHHAs TPOBOJAUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTh
COIPOTHBIICHUS METAJIIOB OT
TemnepaTypbl. CBEpXIIPOBOAUMOCTD

DNEKTPUUYECKUN TOK B BAaKyyMe.
CBolicTBa 2JIEKTPOHHBIX
myukoB/Bcepoccuiickas mpoBepoyHast
paborta




[TonynpoBoAHUKH, UX COOCTBEHHAS U

63 IIpUMecHas poBoAuMocTh. CBOMCTBA 1 bubnuoreka [IOK
p—~n-nepexoaa. I1omynpoBoIHUKOBBIE https://m.edsoo.ru/ffOc84ae
puOOpbI
DJIEKTPUYECKUI TOK B paCTBOpaX U

64 paciuiaBax 3JIEKTPOJIUTOB. 1 bubnnoreka [HOK
DNEKTPONIUTHYECKAs JUCCOLIUALIHSL. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DIEeKTpUYECKHUM TOK B rasax.

65 CamocrosiTenbHbIN 1 1 bubnnoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
KonTponbhas pabota no teme

66 «nekrpocraruka. [locrosHHbIN 1 bubnuorexa [JOK
3JeKTpudecKuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»

DnexTpuueckue nprudopsl U

67 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuotexa [JOK
npuMeHeHue. [IpaBuina TeXHUKU https://m.edsoo.ru/ffOc86fc
6e30macHOCTH

68 PesepBubIil ypok. O600maronuii ypok 1 bubnuotexa [JOK
o temam 10 kacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
]
‘:;n Tema ypoxka Beero Konrtposbubie IIpakTnueckue f/llj;:eﬂl/lﬂ :)I;l;)l;l;zizlfenbnme
padoThI padoThbI pecypenr
ITocTossHHBIE MAarHUTHI U UX

1 B3auMOJIcicTBUE. MarHUTHOE MOJIC. 1 bubnunoreka LIOK
Bekrop maruutHOM uHAYKUUU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIUU
MarauTHo€e noJie MPOBOIHUKA C

) ToKOM. OmBIT DpcTena. 1 bubmmoreka [JOK
BzaumopericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopnast pabora «3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bubmuoreka [IOK
«Hccnenosanne necTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM
JlelicTBEe MarHUTHOTO IIOJIS Ha

5 JBUKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubmuoreka [IOK
Cwua Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas uHAykuus. [lotok

6 BEKTOpa MarHUTHOM uHAyKuuu. 31C 1
WHIYKIAW. 3aKOH 3JIEKTPOMArHUTHOM




uHaykuuu dapagest

JlaboparopHas paboTa
«HccnenoBanue sBJICHUS
3JIEKTPOMArHUTHON WHIYKIIUN

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTSL. fBIEHUE
camouHaykuu. 9J1C caMOMHAYKLIKN.
DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMArHMTHOE 10JIE

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoiucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb,
YCKOPHUTENH 2JIEMEHTAPHBIX YACTHIL,
MHAYKIMOHHAs I1eYb

10

11

12

13

14

Ob6o06maromuit ypok «MarautHoe
IIoJIC. 3HeKTpOMaFHI/ITHa$I HHIAYKOUS»

KonTponbHas pabota mo Teme
«MaruutHoe 1oiJe.
QHGKTpOMaFHI/ITHaSI I/IH}I}’KIII/ISI»

CBo06oiHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamienue 3Heprun
JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJIUHBI HUTH M Macchl rpy3a»

Koneb6arenbublit koHTyp. CBOOOAHBIE

bubnuoreka [IOK
https://m.edsoo.ru/ffOcab82

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820




15

16

17

18

3JIEKTPOMAarHuTHbIE KojeOaHus B
U/IeaTbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaNOTHs MEX1y MEXaHUYECKUMU U
AIIEKTPOMATrHUTHBIMU KOJIeOaHUSIMU

®opmyna Tomcona. 3akoH
COXpPaHEHHUS SHEPTUU B UJICATHHOM
K0JIe0aTEIIbHOM KOHTYPE

[IpencTaBieHne O 3aTyXarOIUX
KosicOaHusx. BeIHyK1eHHbBIC
MeXaHu4ecKue Koaebanus. Pe3onanc.
BbIHYKIEHHBIE 2JIEKTPOMArHUTHBIC
KOJIEOAHUS

[lepemennsbIit Tok. CHHYCOMIATIbHBIN
MepeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYAHOE U
JIEHCTBYIOILIEE 3HAUEHHUE CUJIBI TOKA U
HaIPsKEHUS

Tpancdopmarop. [IpoussozacTso,
nepegava u norpedieHue
3JIEKTPUYECKON IHEPTUU

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

19

VYCTpoiCTBO U MPAKTHYECKOE
[IPUMEHEHHUE IIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMeHHOro TOKa, JIMHUN
JJIEKTpoliepesayd

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynpTypa ucnonb3oBanus
JIEKTPO3HEPIUHU B ITOBCEIHEBHOMN
KU3HU




MexaHHUYECKUE BOJIHBI, yCIOBHUS
pactpoctpanenus. [lepuon. Ckopocth

bub6nmmoreka [IOK

21
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeynsbie U MPOIOTHHBIE BOTHBI
99 3Byk. CKOpOCTb 3ByKa. [ poMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 cBoiicTBa u ckopocTts. [1lkana bubmmorexa LIOK
P i https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBE paTuOCBI3U U
24 TeNeBHUICHUs. Pa3BuTHe CpeacT
cBs3u. Paguonokanus
o5 KonTtponsnas padora «Konebanus n bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[TpsiMonMHEHOE pacpoCcTpaHeHHe
26 CBETa B OJIHOPOJIHOM cpejie bubmorexa HOK
HoP pese. https://m.edsoo.ru/ff0cd350
ToueuHsIil HCTOYHUK cBeTa. JIyd cBeTa
OtpakeHue cBeta. 3aKOHbI OTPAKEHUS
27 cgeta. [TocTpoenue n3odpakeHut B brbmmorexa LTOK
' P P https://m.edsoo.ru/ffOcd4e0
TJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHblit bubmmnoreka HOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlabopaTtopHas pabota «3mepeHue bubmmorexa [JOK
MOKa3aTelisi IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Moctpoenue nzodpaxeHuii B bubnmnorexa [JOK

nuH3e. PopMyiia TOHKOM JIMH3BL.

https://m.edsoo.ru/ffOcddle




VBenuueHue JINH3EI

JlaboparopHas paboTa

31 «HccnenoBanue cBOMCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CloxxHbINM COCTaB
39 6emnoro csera. Lser. JlaboparopHas
pabora «Habumronenue nucnepcuu
CBETa»
WnTepdepenmus ceera. Judpakuus bubnuoreka [IOK
33 N
ceeta. Judpaknuonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
Ilonspusanus csera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpUOOPHI M YCTPOUCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH
36 KJlaccuueckor mexaHuku. [loctynarer bubnnorexa [JOK
CIIeLIMaTIbHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3ameyieHne BpEeMEHH U COKpaIlleHne bubmmorexa [TOK
P p https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMMYJIbC PEISITUBUCTCKOM
38 yacTulbl. CBA3b MAcChl C SHEPTUEH U bubmmorexa [TOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHUSI TIOKOS
KonTtponbhas padora «OnTuka.
39 OCHOBEI cEIHAIBHON TEOPHUU bubmmorexa TIOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH
40 ®otonbl. Dopmyna [Tnanka. DHEprus bubnuotexa [JOK




U UMITYJIbC POTOHA

OTKpBITHE U HCCIEA0BAaHNE

https://m.edsoo.ru/ffOcfel6

bubnunoreka LIOK
4l porospexra. Onbrrr A. T https://m.edsoo.ru/ffOcffc4
CromneroBa
3akousl hortodddexra. YpaBHeHHE
42 3ﬁHLHTC§H3, Hqi)lq)(bOTOB(I)(geKTa bubmmorexa LIOK
s ’ https://m.edsoo.ru/ff0d015e
«KpacHnas rpanuna» porosrpdexra
Hasnenune ceera. Onwite [1. H.
43 JlebGeneBa. XMMHYECKOE NEHCTBUE Bubmiorexa OK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBera
TexHUUecKue yCTporucTBa U
MPAKTUYECKOE IPUMEHEHHE:!
44
¢dorosnemeHT, HoTOAATUHK,
COJTHEYHast OaTapesi, CBETO IO/
45 Pemenue 3aga4 no reme «3JE€MEHTBI bubnuorexa [IOK
KBAHTOBOM ONTHUKH) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITEL
46 Pezepdopna o paccesHuIo 0-4acTHIL bubmorexa [TOK
pQop p ) https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bubmmoteka IIOK
47 IT b
OcTyIatR bopa https://m.edsoo.ru/ffOdOafa
W3nydenune u nornomenre GoTOHOB
48 [IPU [IEPEXOJIE ATOMA C OJTHOTO YPOBHSA bubmorexa LOK
p P . yp https://m.edsoo.ru/ffOdOafa
SHEPTUU Ha Ipyroi. BUIs! ClIEKTpOB
BoaHoBEIe cBOMicTBa yacTUIl. BOJIHEI
49 ne bpoits. Kopryckymnsipao- bubmmorexa [JOK

BOJTHOBOM Jyayn3M. CIIOHTaHHOE U
BBIHY)K)IGHHOG I/ISJ'Iy‘IeHI/Ie

https://m.edsoo.ru/ff0d0ca8
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51

52

53

54

55

56

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopaa mo onpeneneHuio cocraa
PAAOAKTUBHOI'O U3JTYyYCHHUA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaJIMOaKTHUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
W3otomnsl. Anba-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydenue

DHeprus CBA3U HYKJIOHOB B SIIpE.
Snepuble peakuuu. SnepHblil peakTop.
[Tpo6GieMbl, IepCIEKTUBBIL,
3KOJIOTUUYECKHE ACTIEKTHI SIIEPHOM
SHEPreTUKU

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3uTpoHa. MeTo 1kl HaOMIOICHUS U
PErUCTpaLK 3JIEMEHTAPHBIX YACTHII.
Kpyrisiii cton «OyHaameHTanbHbIe
B3auMoaercTBHUA. ENMHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

OTanbl pa3BUTHS aCTPOHOMUH.
[Ipukiannoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE acCTpOHOMUU. Buj
3B&3qHOTO Heba. Co3Be3usl, IpKue
3BE3/IbI, IIJIAHETHI, UX BUIUMOE
nBrxenre. CojIHEUHas cUCTEMA

COJ'IHI_IC. ConHeuyHast aKTHBHOCTb.

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38
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58

59

Nctounuk sueprun CosHia v 3BE311

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI IIIaBHOU
nocle0BaTeIbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBostoniun CoJtHIA U 3BE3]T

Mineunsiii [1yTe — Haia ['anaktuka.
[Tonoxenue u auxenue ConHia B
lNanaktuke. I'anmaktuku. YEpHbIE NBIPHI
B fAJIpax rajlakTUK

Bcenennas. PazOeranue rajakTuk.
Teopust bosbIoro B3phIBa.
PenukToBO€ HU3nyyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie npob6ieMbl acCTpOHOMUU

KonrtpomnbHas pabota «D1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

O6o6maromuit ypok. Pois ¢pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJOTMYECKOM, COLIMATBLHOU U
ATUYECKOH cdepax AeaTeTbHOCTH
YeIoBeKa

O6o6marmuii ypok. Pons 1 Mmecto

(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOM KapTUHE MUPA

64

O6o06maromuii ypok. Posb
buznueckoil Teopun B GOpMUPOBAHUH




MIPEACTABICHHUH O (HU3UIECKOM
KapTUHE MHUpa

O6o06maromuii ypok. Mecto
(GU3UYECKON KapTHUHBI MUpa B 00IIIEM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX PEICTABICHUN O IPUPOE

66 PesepBHbIi ypok. MarautHoe 1osie. 1
DJIEKTpOMarHuTHask MHIYKIUS
PesepBubriit ypok. Ontuka. OCHOBBI

67 CIEIHAILHON TeopHun 1
OTHOCUTEJIbHOCTH
Pesepnblii ypok. KBantoBas ¢usuka.

68 DJeMeHTHl aCTPOHOMUU U 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpou3uKH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

10.1

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaTh Ha TpPUMEpPaX poJib W MeCTO (U3UKH B
(hopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOUN IESATEIbHOCTH

moaen

10.2

VY4YuUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, WHEpIMANbHAas CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UCAIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIJIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢busnyeckux 3amaq

10.3

10.4

PacnoznaBath usnueckue siBiaeHUs (Ipolecchl) 1 OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETHYECKON Teopuu
CTPOEHHs BEIleCTBA W  JJEKTPOJMHAMUKH: pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MpPSIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJeHHe
T€d, JABWXKEHHE IO OKpPYXXHOCTHU, WHEpLHs, B3aUMOJCIHCTBUE TE;
nuddy3usi, OpOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe O00bEéMa Tela MpU  HarpeBaHUH
(oxJ1aXx/IeHnHn), TelJIOBOE€ paBHOBECHE, HCIApEHHEe, KOHJEHCalus,
IJIaBJI€HUE, KpUCTAJUIM3alus, KWUIIEHHE, BJIaXHOCTh BO31yXa,
MOBBIIICHNE JAaBJICHUS ra3a MPU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IlapaMeTpaMH COCTOSIHMSI Ta3a B M30IpOLEeccax;

QJICKTpU3anus TCI, B3aUMOJICHICTBHE 3apaa0B

OnuceiBaTh MEXaHUYECKOE [BIIKEHHE, WCIONb3ys (U3HUECKUe
BEJIMYUHBI: KOOPJWHATA, MYTh, MEpEMEIIeHNe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, WMIYJIbC Tela, KWHETUYeCKass DHEPrus,
MOTEHIIMATbHAS DHEpPrusi, MeXaHWudeckas paboTa, MeXaHHUYecKas
MOIIHOCTb; TIPHU OMUCAaHUH MPABUIBLHO TPAKTOBATH (DU3HUECKUN CMBICI
UCIOJIb3YEMBIX BEJIWYHH, MX OOO3HAu€HUs M EJAMHULBI, HaXOAWUTH
(hopMyIIbI, CBSI3bIBAIONIME JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU

BEIn4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I WU TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, UCHOJb3ysl (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CpeAHssI KHHETHYECKas DSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJIpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprus, pabora Trasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JEUCTBUS TEIJIOBOTO JBUTATENS, IpPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYNUHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QJIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HUCTONB3YSd  (PU3MUECKUE
BEJINYUHBI: AEKTPUYECKUI 3apan, JIEKTPUUECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3HOCTh ITOTEHLUHMAJIOB; IIPU
OMMCAaHUU TPABUIBLHO TPAKTOBATh (PU3UYECKUIN CMBICI HUCIIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYCHUSI W EIWHUIIBI; YyKa3blBaTh (HOPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyl0 BEIWYMHY C JAPYTUMHU

BCIN4YNHaMN

aHaJM3UpOBaTh (PU3MUECKHE TMPOLECCHl M SBIEHHS, HCHOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLHUIBL: 3aKOH BCEMUPHOTO TAroTeHus, |, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHUUYECKON IHEpruH,
3aKOH COXpaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIO3UIINNA CUJI, TPUHIIUII
paBHONpAaBUs HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOEHHsS BEILIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHEell KUHETMYECKON SHEpPruu TEIIOBOTO IBM)KEHHUS MOJIEKYT C
aOCOJIIOTHOM TEMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; npu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATD OCHOBHbIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3ivyaTh YCIOBUS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBINONMHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PHU3UIECKUX SIBICHUHN H
MIPOIIECCOB C UCIOIb30BAaHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHHIA; MpU
5ToM (GOopMyIHpOBaTh HpodiaeMy (3a7ady) M THIOTE3y Y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

10.10

OcyiecTBiaTh MpsIMbIE U KOCBEHHBbIE HM3MEpEeHUs (PU3NUecKux

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIbHBINA CIIOCO0 U3MEpPEHHsS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHBIC MECTO/IbI OLICHKN HOFpGHIHOCTefI H3MepeHHﬁ

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMH; IPU 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (PMKCHpPOBATh pE3yJabTaThl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MUecKUX BETUYHMH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yiibTaTaM UCCIECA0BAHMA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  TpyJda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OJKCIEpHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOM M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHHUS

10.13

Pemate pacuérHple 3a1a4d C SIBHO 33JaHHONW (DPU3NYECKOH MOJEIbBIO,
UCHOJIb3Yysd (U3UYECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIu3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATH
¢busnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelIeHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BeTUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOTHYCCKH
HETIPOTUBOPCUUBYIO LCIOYKY paccyxcz(eHHﬁ C OHOpOfI Ha N3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U Q)HSI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTypHUpPOBaHMS,
UHTEpIpeTalii W NpPEJCTaBICHUS y4eOHOW W Hay4YHO-IOMYJISIPHOMN
uHpOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKH

AHAJIIU3UPOBATDH ITOJTYy4YaCMYHO HH(bOpMaI_II/IIO

[IpuBoaMTH TpHUMEpBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPY’KAIOIIETO
MUDpAa, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
KU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHUH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOT'O ITOBECACHUS B Oprmaromeﬁ cpeae

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUANBHBIX POJIEH,
IUTAaHUPOBaTh  paboOTy  TPYMIbI, PAUOHAIBHO  paACHpPENeNATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyalUsiX, aJ€KBATHO OLIEHMBATh BKJIAJ KaXJOT0 U3 yYaCTHUKOB

TPYNIBl B PELICHHE pacCCMAaTPUBAEMON TPOOIIEMBI




11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi
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11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax poilb W MecTo (PU3MKH B
(GbopMUPOBAaHUM COBPEMEHHOM HAy4YyHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TE€XHOJOTHH, B MPAKTUYECKON AESITETbHOCTU
JFO/IEH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YUYEHHBIX (U3UYECKUX MOJIENICH:
TOUEUHBIN AIEKTPUUYECKUI 3apsij, AepHas MOJENb aToOMa, HyKJIOHHas

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHUH (pU3nIecKux 3a1a4d

11.3

11.4

Pacnio3naBathe ¢u3uueckue siBIeHUS (MPOLECChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIGKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
IEKTPUUECKasi HPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
NEKTPOMAarHuTHas MHAYKLUMS, JEHCTBUE MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABMXKYLIMMCA 3apsf, 3JIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCHUSl CBETa, (OTOAIEKTpUUYeCKUl 3dexT
(potoaddekrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PaaOaKTUBHOCTD

OmnwuceiBaTh  W3yYEHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPUUECKYI0 MPOBOAMMOCTh PA3INYHBIX
Cpel) U DJIEKTPOMAarHWTHbIE sABJIEHUS (MPOILIECChI), HUCHOIB3Ys
¢usznyeckue  BEIMYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
nosid, cuna Awmmnepa, cuia JlopeHna, WHAYKTHBHOCTb KAaTyILIKH,
9HEPrusl IEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Ipoliecce
TFapMOHUYECKUX JIEKTPOMArHUTHBIX Kosie0aHuH, ¢dokycHoe
paccTosiHUE W ONTHUYECKas CWIa JIMH3bl, IPU OMNHUCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIMYUH, HX
0003HAUeHMUsT W EIUHMIbI, YKa3blBaTb (HOPMYJbl, CBSA3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BETUUYHUHY C IPYTMMH BETUUUMHAMU




11.5

11.6

OnuceiBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb J3JICKTPOMAIHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrUusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaga, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)1/1314%01@1171 CMBICJI UCIIOJIB3YCMBIX BCJIMYHMH,
nX 0003HAUYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIINEC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIMYUHY C APYTMMHU BCIIMYMHAMH, BBIYUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJIINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnueckue 3aKOHBl M NPUHOUNBL:  3akoH  Oma,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajlIeIbHOIO COEIMHEHUS MPOBOJHUKOB,
3aKkoH [[xoynsa — JleHua, 3aKOH 3J€KTPOMAarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ INPEJIOMIICHHS CBETa, ypaBHEHWE OWHINTEWHa  JUIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHHUs JJIEKTPHUYECKOTO 3apsijia, 3aKOH
COXpPAaHGHHUsT  MacCOBOI'O  YHCJA, IMOCTynarbl bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpH 3TOM pPa3dyaTh CIOBECHYIO
(bOpMyJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIIOBHS

(rpanu1IBI, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIrpaBJICHUEC BCKTOpPAa HWHAYKIHMW MArduTHOI'O II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBINOMHATE SKCIIEPUMEHTHI TI0 UCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TTPH
aToM (opmynupoBaTh MpobieMy (3amady) U THUIOTE3Y YYIEOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIIOKEHHOTO

O60py,[[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI

11.10

11.11

OCYII_ICCTBJ'H{TB IpsAMbIC W KOCBCHHBIC HW3MCPCHUA (1)I/I3I/I'—IeCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEITUYHMH C HCIIOIH30BAHHEM
NpSMBIX ~ M3MEPEHHUH; TpPHU OITOM KOHCTPYUPOBaTh yCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUYECKHX
BEJTMYMH B BHJIE TAOJUIl ¥ TPAQUKOB, JIENATh BBIBOJBI 0 PE3yIbTaTaM

HUCCICIOBaHUA

11.12

CobmomaTe mpaBuia Oe30mMacHOro Tpyna NpH  POBEICHUU




UCCIIEIOBAaHUN B paMKax y4eOHOTO OJKCIepUMEHTa, YydeOHO-
HCCIIEN0BATENbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJNB3ys (U3UYECKUE 3aKOHBI M TPUHIIMIIBI, HAa OCHOBE aHaIM3a
YCIOBHS  3aaud  BBIOMpaTh  (PU3MUECKYH) MOJETb, BBIACIATH
¢du3nueckre BENMUYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEIICHUS,
MIPOBOJIUTH PACUYETHI U OLCHUBATH PEAIbHOCTH MOJIyYEHHOTO 3HAUCHHUS

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOUKY paccyx():[eHHﬁ C 0H0p0171 Ha M3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHMH YY4eOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOHWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpeTalMi W NPEICTaBICHUS y4eOHOW W Hay4YHO-IOMYJISIPHOMN
uHbOpMalMY, NOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh M0JyyaeMyto HH(POpMaIUIO

OOBSICHATh MPUHLMIIBI ACHCTBUS MAIIMH, NMPUOOPOB U TEXHHUUECKUX

YCTPOICTB; pa3auyarh YCJIOBHMSI HMX OE€30IacCHOrO MCIOJb30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTh mpHUMEpHl BKJIa/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOILIEr0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B TOBCEAHEBHOU
XKHU3HH 17151 o0ecrieueHns 6e301MacHOCTH pU 0OpallleH!H ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIIECH cpefie

Paborarh B rpymnme ¢ BBINOJIHEHHEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ paboOTy  TIpyHdmbl,  palMOHAIBHO  PacCHpeleNsiTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 U3 YYaCTHUKOB

IpYMIIBI B pELIEHUE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro
pasaena JJIeMEeHTA

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHW A
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1.2

®usuka — Hayka o npupoae. Hayunbie
METO/1bl IO3HAHUS OKpy>Karouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHbl U TeOpUH. ['paHULIBI TPUMEHUMOCTH
(buzmuecKux 3aKOHOB. [Tpunamn
cooTBeTcTBUS. Ponb u Mecto ¢usuku B
dhopmupoBaHUHU COBPEMEHHOM HAay4YHOU
KApTUHBI MHpa, B MIPAKTUYECKOU

NEeITEeILHOCTH IO

MEXAHUKA

2.11

2.12
2.1

2.1.3

###HPari#KMTHEMATHUKA

MexaHu4ecKoe IBHKEHHE. OTHOCUTENBHOCTh
MEXAaHNYCCKOTIO ABMIKCHUA. Cucrtema orcuéra.

Tpaexropus

[lepemenienue, ckopocTh (CpeaHsis CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  YCKOpPEHHE
MaTepuaibHON TOYKHM, UX MPOEKIMU Ha OCH
CHUCTEMBI KOOP/IMHAT. Crnoxenue

MIEPEMEILEHUH U CII0KEHUE CKOPOCTEN

PaBHOMepHOE u PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBOKEHUE. ['padpuku
3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH,
YCKOpEHUS, nyTH u nepeMenieHus

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOoaHOe majieHne. Y CKopeHrue CBOOOIHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
NBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEHHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

Texuuueckue YCTpOWCTBA: CIUJOMETP,
JIBUOKEHUE CHApAJIOB, LECMHBIE U PEMEHHBIE
nepeaadu

IIpakTuueckue paboTHI. H3zmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKIYy MyTSIMH, MPOUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PAaBHBIC
MPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBH)KEHUU C HA4YaJIbHOM CKOPOCTBIO, PABHOM
HyIr0. 3ydyeHue NBUKEHMS LIapUKa B BSI3KOU
JKUJIKOCTU.  M3ydeHWe  JBWIXKEHHS  Tela,

6p0HJCHHOr0 TOPHU30HTAJIBHO

H#Part## IMTHAMUKA

2.2.1

[TpunaMn OTHOCHUTEILHOCTHU T"anunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cwia. [IpuHIMnD cynepro3unuu

CHUJI

Bropoi1 3akoH HbproToHa a1 MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

2.2.4

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSHKeCTH.

IlepBas kocMuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUA
CKOJIbKCHUA )41 cuiia TPCHUMA IIOKOAL.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

2.2.8

2.2.9

[TocTynarenbHOe U BpalaTeIbHOE JIBHXKEHHE
aOCOJIIOTHO TBEPIOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIPHO OCH BpAaIlCHHUS.

[Inedo cunbl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

Texunueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktrueckue padoThl. U3yueHue nBUKEHUS
Opycka 10 HaKJIOHHOM IUJIOCKOCTH TOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jaedopMupyeMoll TpyKHHE W PE3UHOBOM
oOpasiie, OT BEIMYMHBI WX Jaedopmammm.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

#H#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMmnynec mMaTepHambHOM TOYKH, CHCTEMBI

2.3.1 MaTepUaJIbHBIX ToueK. MMmynbc cuiasl u
M3MEHEHHE UMITYJIbCca Tela
232 3akoH coxpaHeHus umnyinsca B HCO.
o PeakTuBHOE IBUKEHME
2.3.3 Pa6ora cuibl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckas sHeprus MaTepuaJbHOU TOYKH.
o Teopema 0 KUHETHYECKON SHEPTUU
[MorenumaneHast oHeprus. [loTeHuumanbHas
236 SHEPrHs YIpyTO nepopMupoBaHHON
o npyxunbl. IloreHnmanbHas »Heprus Tena
BOJIM3H TOBEPXHOCTH 3eMITH
[loreHnuanpHble ¥ HENOTEHIMAJIBHBIE CHUJIBI.
937 CBs3b  pabOThl HEMOTEHUHUAIBHBIX CHII C

U3MCHECHUCM MEXaHUYEeCKOMH SHEpIrun

CHUCTCMBI TCII. 3aKkoH COXpPaHCHUA




MEXaHUYECKON IHEPrUuu

2.3.8

VYupyrue v Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHudeckue yCTpONCTBA: IBUKEHUE PaKET,

BOJIOMET, KOIIEp, MPY>KUHHBIA MTUCTOJIET

[Ipaktrueckue pabotel. HM3ydeHue cBs3H
CKOpPOCTEM Tel TMpu HEYNpyrom yJaape.
UccnenoBanme cBA3M  pabOThl  CHIIBI €

H3MEHEHHEM MEXaHHUYECKOM OHCPIUu TCJia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BbpoyHoBckoe
neuxenue. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mopgenu CcTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE  CBOICTB

BEIIECTBA HA OCHOBE ATHX MOJICNICH

3.13

3.1.4

Macca w™onekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkana temneparyp Lenscus

3.15

3.16

3.1.7

Mopnens  upeanpHOro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [lIkana remneparyp Kenbruna
VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlanpTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1IECCHl B UA€aTbHOM
ra3e¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

3.1.9

Texuuueckue YCTpOMCTBA: TEPMOMET,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. M3mepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEXKy IIapaMeTpaMH COCTOSHUS

pa3peKEeHHOro ra3a

OCHOBbI TEPMOJIMUHAMMUKNA
TepMmoanHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W
CHOCOObI €€ U3MEHEHHUS

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHHH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.2.3

Buasl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIMS, U3Ty4yeHue. TermnoéMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoanHaMuKu. [IpuMeHnenne
IIEPBOIO 3aKOHa  TEPMOIUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTs raza

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TEIoBbIX MammHax. Koaddumnuent
none3noro  geiicteus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KI1/]

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TerunoBsle JBUTATEIIHN. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texauueckue YCTpOWCTBA: J(BUTaTENb
BHYTPEHHETO cropasnus, OBITOBOA

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padbotsl. U3MepeHue yaeapHOi

TEINIOEMKOCTH

3.3

#HPar###AT'PETATHBIE COCTOSHU A BEHLIECBA. ®A30BbIE

INEPEXO/IbI




4.1

33.1

3.3.2

[TapooOpa3zoBanue n koHaeHcanws. Vcnapenue
" KHTICHHE. VY nenbHast TEII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATyPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAS W OTHOCHTEIbHAs BJIAXKHOCTh

BOo3ayxa. HacellieHHsbIi nap

3.3.3

3.3.4

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuCTaJlJIOB. >KI/II[KI/I€ KpHuCTaJlJIbI.

COBpeMeHHHC MaTCpHraIbl

IInaBnenue wu KpUuCTallIn3alus. VY nennHas

TeruioTa miasiaeHus. Cyonumanus

3.35

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue YCTpPOHCTBA: TUTPOMETp U
MICUXPOMETP,  KaJIOPUMETP,  TEXHOJOTHUH
MOJIyYEHHUsI COBPEMEHHBIX MaTE€pPHaJIOB, B TOM

YU CJIIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTHHN

3.3.7

411

[IpakTnueckue paboTHI. N3mepenune

BJIA’)KHOCTH BO3yXa

SJIEKTPOAMHAMUKA
###HPar#i## OJIEKTPOCTATUKA

Onextpu3auus Ten. DNEeKTpUdYecKui 3apsia. Ba

BUAA SJICKTPUYCCKUX 3apsaa0B

412

HpOBOI[HI/IKI/I, AUSJICKTPUKHU n

MTOJTYTIPOBOHUKHA

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

414

Bzaumopeiictue 3apsanoB. 3akoH Kynona

4.1.5

DneKTpruyeckoe oJIe. HanpsxénnocTth
ANEKTPUYECKOTO OJIS. [TpuHuMn
CYNIEPIIO3UIINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA

4.1.6

PaGora cumnm  3IEKTPOCTATHYECKOTO  MOJIS.

ITorennuan. PasHOCTE MOTEHITNAIOB

4.1.7

HpOBOIIHI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM




4.2

JJIEKTpUYECKOM  mosie.  Jlunnekrpuyeckas

IIPOHULIAEMOCTD
DIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHACHCATOpa
TexHnyeckue  yCTpOMCTBA:  AJIEKTPOCKOIL,
419 NMEKTPOMETP, AJIEKTPOCTATUYECKAs 3aluUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBINA IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKHUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcnoBus CyHICCTBOBAaHUA IIOCTOAHHOI'O

421 aJeKTpruyeckoro Toka. Mcrounuku toka. Cuna
ToKa. [locTostHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DNEKTPUYECKOE COMNPOTUBIIEHUE. Y AEIBbHOE
o COITPOTHBIICHUE BEIIECTBA
494 [MocnenoBarenbHOE, napaiensHoe,
o CMEIIaHHOE COeIMHEHNE TIPOBOJHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOoONIHOCTb 3EKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (nanee — I/C) u
427 BHYTpPEHHEE COIMPOTHBIIEHHE HMCTOYHHMKA TOKA.
o 3akon Oma It TONHON  (3aMKHYTOW)
anekTprueckoi nermn. KopoTkoe 3aMbIkaHue
DJeKTpOHHAs MIPOBOJIMMOCTh TBEPIBIX
128 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJlJIOB oT TEMIEpPaTypHI.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuii TOK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBoanuku. CoOCTBEHHAsI U TPUMECHAS
IPOBOJUMOCTb IOJYNPOBOAHUKOB. CBOHCTBa

p-n nepexoaa. [TomynpoBogHUKOBBIE TPHOOPHI

4211

DNEeKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAsS JIIUCCOLIAIINSL.

DneKTpoan3

4.2.12

4.2.13

4.2.14

11 KIIACC

DNEeKTPUUECKUI TOK B rasax.
CaMOCTOSTEIbHEIN M HECAMOCTOSATEIbHBIN
paspsan. PaznuynHbie TUIBI CaMOCTOSITEIHLHOTO

pazpsna. Monnus. [1nazma

Texnuyeckue  yCTpoiCTBa: amrepMerp,
BOJIbTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHArpeBaTelbHbIC npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIH JTIO]L,
TEPMUCTOPbI u (doTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AUOoa, ralbBaHUKa

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtusnenus. HaOmronenue

ANIEKTPOITH3a

Kon Koanposepsiemoro

pasaelia 3JIEMEHTA

IIpoBepsiemble 3JIeMeHTbI COIEPsKAHUS

4 DJIEKTPOAMMHAMUKA
###HPar#t##M AT HUTHOE I1OJIE. DJIEKTPOMATHUTHAA MHAYKIA
[TocrossuHbie MarHuThl. B3aummojnencrBue
431 MTOCTOSIHHBIX MarHuTOB
4.3 MarnutHoe 1mosie. BexkTtop MarHuTHOU
43 nHayKuud.  [lpuHnunm — cyneprnosuiu.

Jlunum marnutHOM wuwHAykuuu. Kaptuna

JUHUM  MAarHuTHOM  MHAYKUUM  MOJIA




IIOCTOSAHHBIX MarHuToOB

MarsnutHoe 10JIE NPOBOAHUKA C TOKOM.
Kaptuna JmHUI 1O AJMHHOTO INPSMOTO

INpOBOAHHMKA M 3aMKHYTOI'0 KOJIBLCBOI'O

433 MPOBOJHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue NpOBOAHUKOB C
TOKOM
4.3.4 Cuita AMniepa, €€ MOJyJIb M HallPaBJICHUE
Cuna JlopeHnua, e€ MOIyNb U HAaIIPaBIICHUE.
JIBr>keHue  3apspDKEHHOM — 4acTULbl B
435 OJIHOPOJHOM MarHuUTHOM 1one. Pabota
cuibl JIopeHna
4.3.6 SIBneHune HINeKTPOMAarHUTHON UHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHON UHAYKIIUU
OJ1C unAyKIMHU. 3aKOH 3JI€KTPOMArHUTHOU
4.3.8 naaykuun dapanes
BuxpeBoe osnextpuueckoe mnone. IJC
WHAYKIIMA B TIPOBOJHHUKE, IBUKYIIEMCS
439 MOCTYMATEIbHO B OJHOPOJHOM MarHUTHOM
rnose
4.3.10 [IpaBusno Jlenna
NHnykTUBHOCTD. SIBIEHHE CaMOMHAYKIIUU.
43.11
O/1C camouHyKIUN
DHeprus MAarHUTHOTO TMOJSI KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TTOJIe
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHUTHI, AIIEKTPOMATrHHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHUTEIH
AIIEMEHTapHBIX YaCTHII, MHAYKIIHOHHAS T1€Yb
[IpakTrueckue paboThI. N3yuenue
4315 MarHUTHOTO TOJISI KaTyIIKH C TOKOM.

UccnenoBanue OeWCTBUS  ITOCTOSHHOTO

MarHurTa Ha paMKy ¢ TokoMm. MccrenoBanue




SABJICHUA 3JICKTpOMaAr HUTHOM HHIAYKOWUN

KOJIEBAHMA 1 BOJIHBI

5.1

#HPartH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.12

Konebarenprast cucrema. CBoOOmHBIE
kojieObanus. [apmoHMueckue KosaeOaHwus.
Ilepwon, wacrtora, amrumtyaa u (dasa

KOJIeOaHui

[IpyxuHHBI MasgTHUK. MaTemMaTuuecKui

MasATHHUK

513

5.14

5.15

YpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.
Kunemaruueckoe " IUHAMIYECKOE

OITMCaHKE KO0JIe0aTEILHOTO JABUKCHUA

[IpeBparmenue SHEPrUHu npu
rapMOHHUYECKHUX KOJIEOAHUSX. Css3b
aMILIUTY 1Bl KoJIeOaHuit UCXOIHOU
BEJIMYUHBI C aMIUIUTYyJIaMU KoJieOaHuN €€

CKOPOCTH U yCKOPEHUS

Konebarenbubiit  koHTYp.  CBOOOAHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHuUs B
uaeaJbHOM  KOJIOATeNbHOM  KOHTYpe.
AHamorusi MeXIy MEXaHHYeCKUMH U
3JIEKTPOMArHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

5.16

5.1.7

518

3aKoH COXPAaHCHUA DHEPTHH B HUACAJTIBHOM

KoJIe0aTeIbHOM KOHTYpPC

BoIHyX/1eHHBIE MeXaHMYECKHe KoJeOaHMs.
Pe3onanc. Pe3onancHas KpHBasl.
BrenyxneHHbIe AIIEKTPOMarHUTHHIE

KOJICOAaHUS.

Ilepemennbii  TOK.  CHHYyCOMIANbHBIN

MEPEMEHHBIN TOK.

5.19

MomHocTh MePEMEHHOTO TOKA.
AMIUIUTYJHOE U JAEUCTBYIOLIEE 3HAUECHUE

CHUJIBI TOKA U HAITPSAXKCHUA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponusBoacTso, nepenayua
U NOTpeOseHne 3JIEKTPUUYECKONH SHEPTUU.
DKOJIOTUYECKUE PUCKHU NPU IPOU3BOJACTBE
BJIEKTPUYECKON SHEPIruu. Kynbrypa
HCII0JIb30BAHUS AJIEKTPOIHEPTUU B

HOBCCI[HCBHOI‘/'I KHU3HU

Texaudeckue ycTpoicTBa: ceicmorpad,
BJIEKTPUYECKHUI 3BOHOK, JINHUU

QJICKTpoICpcaad

[Ipaktuueckne pabotel. HccnenoBanue
3aBUCHMOCTH IE€pHOJa MalbIX KosieOaHUI
rpy3a Ha HUTH OT JUIMHBI HUTU U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LeNu U3 TOCJeI0BATEIbHO COEeIMHEHHBIX

KOHJIEHCATOPa, KaTyIlIKH U PE3UCTopa

5.2

##HPartHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJTHBI, YCIIOBHSI
pactipoctpanenus. I[lepuon.  CkopocTb
pacrpocTpaHeHHss W JUIMHA  BOJIHBI.

HOHepeLIHI)IC " IpOJO0JIbHBIC BOJTHBI

5.2.2

5.2.3

###Par#t# Nnrepdepenuus u nudpaxuus
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTta Tona. TemOp 3Byka

5.24

525

DJIEKTPOMAarHuTHbBIE ~ BOJIHBL. Y CJIOBUSA
W3JIy4eHUs1  DJEKTPOMArHUTHBIX  BOJH.
B3aumnas opuenrtanust BektopoB E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHe, NPEIOMIICHUE, MOJSIPU3aNHs,
mudpakuus, uHTepdepenuus. CKOpocTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[xana 3JIEKTPOMArHUTHBIX BOJIH.
IIpumeHEeHNE 3IIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHUMNBI PAaTUOCBI3U M TEJICBUICHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYIKAIOIIEH cpeibl

5.2.8

TexHu4eckue yCTpPOWCTBA: My3bIKaJIbHBIC
MHCTPYMEHTBHI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIULMHE,
pamap,  paguUONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

##HPartH#OII TUKA

531

5.3.2

[IpsAMonnHETHOE PacIpOCTPAHEHUE CBETA
B OIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBera. 3aKOHBI OTPAXKCHUS
cBeta. [loctpoenne M300pakeHnii B IJIOCKOM

3epKajie

5.3.3

I[Npenomienne cBeTa. 3aKOHBI IIPETOMIICHUS
CBETA. AOCOMOTHBIH MOKa3aTelb

MIPEIOMIIEHUS

5.34

[omuoe BHYTpPEHHEE OTpPayKEHUE.
[IpenenpHbIli Yyrosa MOJTHOIO BHYTPEHHETO

OTpaKEHUS

5.3.5

5.3.6

5.3.7

Hucnepcuss  cBera. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

Cobwuparoliiue ¥ pacceuBarollne JUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHE U
ONTHYECKass  CWjia  TOHKOM  JIMH3BI.
[TocTpoenne n300pakeHnit B COOMPAIONTUX
U pacceuBaloIUX JuH3ax. Dopmyna
TOHKOW JHH3EL. YBeIWUeHHe, J1aBacMoe

JIMH30H

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON

OIITUKH

5.3.8

WNurepdepentiuss  cBera.  KorepeHTHbIE
HCTOYHHUKH. Vcenosus HaAOIIOACHUS
MaKCUMYyMOB H MHUHHMYMOB B

UHTEPPEPEHIIMOHHON KapTUHE OT JABYX




CI/IH(ba?;HbIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmuss  cera.  JudpakuuonHas

peméTKa. VcaoBue Ha6J'IIOI[CHI/IH T'JIaBHBIX

5.3.9 MaKCHUMYyMOB npu MaJCHUN
MOHOXPOMAaTHUYECKOTO CBeTa Ha
TU(PPaKIUOHHYIO PEIETKY
5.3.10 [Monspuzanus cera
TexHudeckue yCTpOWCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKLUUOHHBIM ammapar,
5.3.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI
OIITHKA, IU(ppaKkLuOHHAS pemérka,
TOJISIPOU]T
[IpakTuueckue  pabOTHI. Hsmepenune
531 nokasarens npeiomieHus. MccnenoBanue

CBOMCTB  HM300pakKCHWMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannubl TPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEIIBHOCTH: VHBAapHUAHTHOCTh
MOZYJII CKOPOCTM CBE€Ta B BaKyyMe,

MIPUHIIMATT OTHOCUTEIILHOCTH DHUHINITeHHA

6.2

OTHOCUTENBHOCTh OOAHOBPEMCHHOCTH.
38.MCI[J'I€HI/IG BpEMCHU W  COKpallICHUC

JUTHHEBI

6.3

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
CBOOOJTHOM YaCTHIIBL. ODHEPTUs TIOKOS

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBAA ®U3UKA

##Par###JIEMEHTBI KBAHTOBOU OIITUKU

7.1
7.11

®otoHbl. Popmyina Ilnanka cBs3u 3HEPrun
dboToHa C ero 4acToTol. ODHEprusi wu

UMIyJbC HOTOHA




7.1.2

OtkpseiTie U uccienoBanne Gporodddexra.

OIBITEI AT. CroxeToBa. 3aKOHEI

dotorddexra

7.1.3

YpaBHeHue DHHIITEHA s

dhororddekra. «Kpacnas TpaHMIIA

dotorddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenena

7.15

XHUMHYECKOE IENICTBUE CBETA

7.16

Texauueckue ycTpoiicTBa: (HOTORIIEMEHT,
(dboTomaryuk, COJIHEYHAas Oarapes,

CBETOAHNO

7.2

7.2.1

7.2.2

7.2.3

CTPOEHUME ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccienoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa}I MOACIb aTOMa

ITocTynartel bopa. N3nyyenue u
HOIVIOIIEHNE (OTOHOB IIpU  IEpexone
aTroMa C OJHOIO YpOBHSA DJHEPIMM Ha
npyroi. Buasl cniektpoB. CekTp ypoBHEH

OHEPIrur aroMa BOAOpOaa

BomnoBeie cBoicTBa vactul. BomHBI e
Bpoiiss. KopnyckynsipHO-BOJIHOBO#M
nyanusM. Judpakuus dIEeKTpOHOB Ha

KpHUCTaax

7.24

CronTanHoe BBIHYKACHHOC HM3JIYUYCHHUC.

YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa

7.2.5

TexHuueckue yCTpONCTBA: CHEKTPaIbHbIN
aHayu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktuueckne  paborel. HabGmonenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metonbl HAOMIONEHHST U PETUCTPALUU

OJICMCHTAPHBIX YaCTHUI]




7.3.2

OTkpbITHE  PaAUOAKTUBHOCTH.  OMBITHI
Pezepdpopna mo ompenenenuro cocraBa
pamuoakTuBHOTO  m3nmydeHus. CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Bimsaue

PaaAnOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  OPOTOHAa U HEUTpOHA.
Hyxmonnas monens sigpa I'eiizenbepra —
WBanenko. 3apsan sinpa. MaccoBoe 4uciio

siapa. M30Tormbl

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacman.  ['amma-
U3ITy4eHue. 3aKOH  paJAMOAKTUBHOIO

pacmaga

7.3.5

7.3.6

7.3.7

OHeprus CBS3M HYKIOHOB B  sJIpe.
SAnepubie cunbl. Jleekt maccsl spa
Snepuble peakuuu. JleneHne M CHHTE3
A5ep

Snepusiit peakTop. TepmosinepHbIit
cunte3. [lpoOrembl W  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKHU. OKOJIOTMYECKHE

ACIEKTHI SIAEPHON DHEPIeTUKU

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
[IO3UTPOHA. @DyH1aMEHTaIIbHbBIE

B3aHUMOJICUCTBHU

7.3.9

TexHudeckue  yCTpOWCTBA:  JIO3UMETD,
kamepa BwuibcoHa, snepHbIl peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckne pabotel. MccnenoBanue

TPCKOB qacTuI (HO T'OTOBBIM

dhotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. Co3Be3mus, spKue

3BE31IBI, IUIAHETHI, UX BUAMMOE JIBIIKEHUE

8.2

ConHeudass cucreMa. IlnaHeTbl 3€MHOMU




TpYHIIBI. IInaneTsI-TUTaHTEI u nux
CIIYTHHUKH, KAapJIHWKOBBIC ILJIAHCTHI. Margle

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Comane, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTD
Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE3/MbI, WX OCHOBHBIE XapPaKTCPUCTUKH:
Macca, CBETUMOCTb, PAIHNyC, TEMIIEpaTypa,
Hx B3aHMOCBS3b. Jlnarpamma
«CHEKTPATBHBIN  KJIACC — CBETHMOCTBY.
3Bé3npI  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBHCHUMOCTH «Macca — CBETHUMOCTBY» IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

##H#Par###BHyTpeHHee  CTpOoe€HHE  3BE3L.
CoBpemeHHbBIE IIPEe/ICTaBIIECHUS 0
MpoucXokaeHnn U 3Bomounu ConHua u

3BE3]1. DTAIbI )KU3HU 3BE3]T

Mineynsii  Ilyte — Hama ['anakTuka.
CnupanbHas  cTpykTypa [ amakTukw,
pacopeneneHue 3BE31, rasa U IbUIM.
[lonoxxenne wu gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTaKTUKHA

8.8

8.9

8.10

Tunel ramaktuk. PagmorajakTMkn |

KBa3apbl. YEpHBIE ABIPHI B Apax rajJakTHK

Bcenennas.  Pacmiupenue  BceeneHHOM.
3akoHn XaOb6na. Pasz0eranue rajakTuk.
Bospact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsiuen
Bcenennoi». PenukroBoe usnyuenue

MacmtabHast ~ cTpykTtypa  Bcenennoii.

Meraramaktuka. Hepeménubie mpoOaemMsl

aACTPOHOMHHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Guzuka. 10 kinacc. Mskuies I'. 4., byxosues b.b., Corckuii H.H.; non
penakiueit [TapdpentreBoii H.A. AxkuimonepHoe obmectBo «M31aTeabcTBo
«ITpocsenienue»

» ®usuka. 11 knacc. Makumes I'.4., byxoBues b.b., Yapyrun B.M.; oz
penakuueit [lapdentreBoit H.A. AxninonepHoe obiiectBo «M31aTenscTBO

«ITpocsemenue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
https://m.edsoo.ru/

https://resh.edu.ru/
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