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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TPeOOBaHUI K pe3yJibTaTaM
OCBOGHHUSI OCHOBHOW 00Opa30BaTeNbHOUN MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yu€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIIUMA TpernojiaBanusi yyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbBHOCTHOIO
noaxona. I[Iporpamma mo ¢usmuke coorBerctByer TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yjbTaTam
OoOy4eHHMs, & TAKXE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU YUYE€OHBIMM MpeamMeTramMu. B Hel
OTIPE/IEISAIOTCA OCHOBHBIE LIEIM U3YUYEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (pu3uKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YyJIbTAThl IO roJjaM 00yUeHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yuyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro mpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTepHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3ydenne ¢u3nkd BHOCUT OCHOBHOM BKJIaJd B (OpMHUpPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METOJI TO3HAHUS TPY BHITIOJIHEHUN UMHU YY€OHBIX UCCIIEIOBaHUH.

B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
MOJIOKEH pAN HUACH, KOTOpPbIE MOXHO paccMaTpUBaTh KaK MPHUHLMIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuand Kypca (QU3HMKU
o0ObeaMHEH BOKpYr (Qusnyueckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHala (PU3NYECKONM HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMHU MPOOTIEMaMH.

Hoess npuxnaowoii  nanpasnennocmu. Kypc (usuku mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPHUIIOKEHUN
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 pallMOHATIBFHOTO MPUPOIOTIOIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: pusznueckoil Teopuu, posii PyHAaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEr0 3a CUET OpPraHU3allU SKCIEPUMEHTANBHOU NESITEIbHOCTH O00YYaroIIUXCS.
Jlnst  6a3oBoro ypoBHA Kypca (U3UKH — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX PadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
MpaKkTUYECKUX padoT. BhifeneHne B yKa3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS  y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaromMMHUCs YMEHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIEI0BaHUs
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [lpu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKOI MOJIEIIbIO, TTO3BOJISIFOIIUE TPUMEHSTh U3YyUYEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3UYECKON MOAeNd Mg CUTYyalMu MPaKkTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUYECKOMY OOecledeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3MKK Ha ypOBHE CpeIHEro 00111ero 00pa3oBaHus TOJKEH U3y4aThCsl B yCIOBUIX
peIMETHOr0 KaOuHeTa (U3HKU WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe O0OOpyAOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3NKEe YUCHHUECKHX MPAKTHYCCKUX padOT W JIEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MIEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUSI  M3Yy4YaeMbIX SBICHHA W  MPOIECCOB, OMIUPUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpyHOBaHME JI YYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJaomuxcs. TeMaTH4ecKHe KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMM LEJIAMH U3y4Y€HUS PU3UKHU B 00LIEM O0OPa30BAHUM SIBIISIFOTCSA:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTyIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
UCCIIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

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

e (opmMupoBaHMEe TpeACTAaBICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHHeM CIEIyIOMMUX 3aad B

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



e TmpuoOpeTeHne  CUCTEeMbl  3HaHWK 00  oOmux  (QU3HYECKHX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst 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 IOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMaHHE (UBNYECKUX OCHOB W MPHHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEETICHHS IOCTOBEPHOCTH TOTYyUYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIIOBUH AJISI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

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

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
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 (uU3NYECKUX SBICHUNA M TpolieccoB. HaydHble THIOTE3HI.
du3znvecKue 3aKOHbl U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHaJIOTOBbIE W IU(POBBIC H3MEPUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaibHOW TOUKH, UX MPOEKIMH Ha OCHU CHUCTEMBbl KOOPJMHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwkeHHWe. J[BWKEHWE  MaTepuaJbHOM  TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ YIJOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenune ycKopeHusi CBOOOIHOTO Ma/ICHMUS.

Hamnpagiienue cKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HNccnenoBaHne COOTHOWIECHHS MEXAY ITyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHNUS [IapUKa B BI3KOU JKHIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiid  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUIL MaTEpUalbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (moxosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
TpeHue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarenbHOE ¥ BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

YcioBus paBHOBECHUS TBEPAOTO Teia. BUibl paBHOBECHSL.

Yuenuueckuii saxcnepumenm, nabopamopmvie padomul

N3yuenue aBmxeHus Opycka mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOpMaIIHH.

HUccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJa, HUMEIOLWIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coXpaneHus 6 MexaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cullbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTruBHOE IBMXKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi »Heprusi MarepuaibHOW TOYKH. Teopema 00 HU3MEHEHUH
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 W3MEHEHUEM MEXAHUYECKOW SHEPrHUM CHUCTEMBI TEJ.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

WccnenoBanre cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHUEM MEXaHUUYECKOW DHEPTUU
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

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

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



Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPUHM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelHEell KWHETUYECKON SHEpruu TEIUIOBOro JBMKeHUs dvacTtull rasza. lllkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpONCTBA W MPAKTUYECKOE IPUMEHEHUE: TEPMOMETD,
OoapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi IPUPOLY AaBIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE WM3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHSSI 3HEPTUS TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJbHOrO  ra3a. Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IelIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEepeaye.

[Tonsitue 006 ammabatHom mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtumMocTh IPOLIECCOB B IPUPO/IE.

TeruioBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHST  TEIUIOBBIX — MAIIKH.
[IpeoOpa3zoBaHuss SHEpPrHUM B TEIUIOBBIX MamuHax. Kodp@uiueHT moie3Horo
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).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomwl

N3Mmepenne yaenbHOl TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmeHHbId map. YaelbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT TaBJICHUS.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUcCTajuIM3anus. Y AefibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckre yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYUYECHHS] COBPEMEHHBIX MaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX TapOB.

Kunenue npv MoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGntonenue HarpeBaHus U MaBJIeHUST KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsna. JBa Buaa 3IIEKTPUUYECKHUX
3apsinoB. IIpOBOJHUKHM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3iieKTpuyeckoro mnojs. I[IpuHuun



CYHEPHO3ULIUNA HNEKTPUUYECKUX Toyeil. JInHUM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

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

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmapatT, CTPYHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM TTOJIE.

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

DHeprus 3apsHKEeHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mMepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

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

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AECIbHOE COMPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenpbHOE, MApALIEIIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DJIEKTPOJBUKYIIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma i1 oJaHOM (3aMKHYTOM) 3JIeKTpudeckoi nenu. KopoTkoe 3aMbIKaHUE.

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

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynmpoBOJHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTb
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [omympoBoIHUKOBBIE TTPUOOPHI.

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



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHu4ecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIH JAHO/I,
TEPMHCTOPBI 1 (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TMO/, TaTbBAaHUKA.

Jlemoncmpayuu

N3MepeHne CUiTbl TOKA U HaIIPSKEHMUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSSI NPOBOAUMOCTbD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusvie 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 kiacce oCyIIecTBISIETCS C
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, (QuU3WyecKas 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 (BUABI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOU IPUPOJIE.

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.

I'eoepaghus: BIaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHA, OBITOBOW XOJOJMJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMOD cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIuU. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHOoe T10J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MAarHuTHOIO TOJI JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KATyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBlieHHE. J[BUXKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBiieHME DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BEKkTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILAsd Cula HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe TmoJsie. OJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTh.  SIBIIGHME CAMOMHIYKUWW. OJEKTPOABMXKYILNAS CHJIA
CaMOWHIYKLIMH.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUuTHOE I0JIE.

TexHuueckue yCTpoWCTBA M IPAKTUYECKOE INPUMEHEHHME: IIOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPHUTENIN 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAKM MHAYKUWMYA MarHATHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHIYKIHH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NelCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WUHTYKUIUU.

Pa3zgea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenpHast cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMU.
["apmonnyeckue konebanus. [lepuon, wacrora, amrmumryna u (aza KoseOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. 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. CHHYCOMIAIBHBIM 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
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

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



HaOnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

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

Pe3oHaHC mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

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

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BAaTEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHeHus. I[lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoii BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpoCTh 3IEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHUYecKue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHUKE M MEIMIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmronenue orpakeHus: M NPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

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



HccnenoBanre  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTPAKEHHUE,
nperoMIIeHUE, MONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

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

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

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

ColOuparomuie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bL. [locTpoenue uzoOpakeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wurtepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAJ€HUM MOHOXPOMATHYECKOrO 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 pacnpoCTpaHEHUE, OTPAKEHUE U MPEIOMIICHUE CBeETa.
OnTuyeckue mpudOpHI.

[TomHoe BHYyTpeHHEE oTpaxkeHue. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIIny CBeTa.

Habmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMONILI0 MPU3MBI.

[Tomydyenue cexTpa ¢ mMOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

Habnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHne nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanre CBOMCTB U300paKEHUI B JTMH3AX.
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 I1. H. JlebGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

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

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

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 YpPOBHS JHEPTrUU Ha Jpyroi. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bpoinsa. KopnyckynsspHo-BOIHOBOM
JyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

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



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul
HaGmnroienue IMHE4aToro cnekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOoeHUs sAnapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paavoakTUBHOTO u3iydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4deHHUs.
Bimsinue paaMoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sqipe. AnepHbie cunbl. Jlegekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeTob1 HaOJIOIEHUS M PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
dyHIaMeHTalbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii skcnepumenm, nabopamopmuvie pabomul
HccnenoBanrie TpEKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Buna 3Bé&nnoro nHeba. Co3Be3nusi, sipkue 3BE3NBI, IUIAHETHI, UX BHIMMOE
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 COBPEMEHHOM HAy4HON 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 COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTEMAaTHKH,
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.

Mamemamuxa: pemieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(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 TUTONIAIN TIIOCKUX (PUryp u 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIUOHHAs I€4Yb, pajap, paauoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHU A

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

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS y4eOHOro mpeameTa « Pu3nKa» AOHKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolUXCsli PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAll{, TMO3WTHBHBIX BHYTPEHHUX  yOCKIECHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIINEeCTBa, PACIIUPEHUE XU3HEHHOTO
OTbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPeaU3alliid OCHOBHBIX HaIpaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yYaIOMIErocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIEeCTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NI€ATEIIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHHUE B3aUMOJICHCTBOBATH C COIMATILHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOM JIEATETLHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, OCTHXKCHHSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBECHIS,;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeSATEIbHOCTH YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOHN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuiei npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

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

IIJJAHUPOBAHUE U OCYLIECTBIICHUE JEHCTBUM B OKPYKAIOLLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKK  OCYLIECTBJIATH  NPOEKTHYI0 U HCCIEIOBATEIBCKYIO
NEATENIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

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 MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILICHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIQJIETh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU U METOJAMHU
buznuecKoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHON NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3MYECKOTO CONEpIKaHMs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB IMO3HAHUS,;

BJIQJIECTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAUNA, TMPEOOPa3OBaHUI0 ¥ TPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUU YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJISTH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajiauy,
BBIJIBUTAaTh THUIIOTE3y €€ PpEIICHHsS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE pEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTHYECKHA OICHUBATH UX JIOCTOBEPHOCTDH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHpPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKM;

JaBaTh OIIEHKY HOBBIM CHTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHUA TI0 (HU3UKE B TPAKTUYECKYIO 00JaCTh
JKU3HEIEATEIIFHOCTH;

yMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pa6ora ¢ nunpopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAIMI0O MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHH3aIlMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYSCKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4ETOM Ha3HAYCHUST HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMATILHYIO
dbopMy TIPEICTABIICHHS M BU3yaTH3aIliH.

KoMMyHuKaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBUSA:
OCYILIECTBIISATh OOILIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOU AESITEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



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

NOHUMAaTh M HCIOJIb30BATh MPEUMYIECTBA KOMAHJAHOW W MHAWUBUILYAJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éTOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LM COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTAaBJIATh IUIAH JEWCTBUH,
pacnpenensaTbh poid C y4E€TOM MHEHMH Y4YacTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NelCTBHSA
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NESITEIBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
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 MPEANOUYTEHUH;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIeKT:

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

BJaJ€Th HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYalluH, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMas CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAJINU3E pe3yJIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢Gu3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOyYarOITUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEATOIar aFOIIHHA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(hEepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHCHHAM U MPOSBIIATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LA U
yCrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS HM3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHUHW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBEHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIEe 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 TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJEIIEeH:
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 SHEPIHsl XaOTHUECKOTO JBUIKEHHUS MOJIEKYJI, CpEIHEKBaApaTUIHas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSISI JHEprusi, padbora rasa,
KOA((PUIIMEHT TMONE3HOTO JECWCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIWYWH, WX
0o0O3HAaUeHUsT W EAWHUIIBI, HAXOAUTh (GOPMYJIbI, 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 MPUHIMIBL 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, CBS3b CPEIHECH KMHETHYCCKOW SHEPTHH TEIUIOBOTO JABUKCHUS MOJICKYJI 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 NPSIMbIe U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaThb HW3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(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-HCCIEeNOBATENILCKOW U TMPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (Pr3MUecKne 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a7aun
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelaTh KaueCTBEHHBIE 3a7aU: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPEUHBYIO
[ENOYKY PACCYXJCHUU C OMOpON Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJIAPHON MHGOpPMAIINH, MOJTYYEHHON 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;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >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 Pa3IUYHBIX COIHMAIBHBIX 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 kiacce 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 MPAKTHUUYECKOW NEATEIbHOCTH JOJIEH, IEIOCTHOCTh M €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 MPHU pPEUICHUU (PU3UYECKUX
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, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO IO 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,
dbotoanekTpudeckuii 3phext (poTod3¢dheKT), CBETOBOE JTaBICHHES, BOSHUKHOBCHUE
JUHENYaTOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYyCCTBEHHAas
PaOaKTUBHOCTH;

ONKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATrHUTHEIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TMPOBOAMMOCTh  Pa3IMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YS (U3UYECKUE BEITMYMHBIL:
AIEKTPUUECKUIN 3apsijl, CWjia TOKa, JJICKTPUUECKOE HAMPSDKEHHUE, DIICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAs CHUJIa, padoTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHiia, 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
ONTHYECKAas CHJIa JIMH3BI, MPHU OMKMCAHWM MPABUILHO TPAKTOBATh (HU3MYCCKHUI
CMBIC]T HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS W CAWHMIIBI, YKa3bIBaTh
GbopMymbl, CBSA3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEITMYMHAMU;

OMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECCHI, HCIOJIB3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYMH, UX OO0O3HAYCHHS W EIUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
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, 3aKoH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYyJIbCA, 3aKOH COXPaHCHUS
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;

ONPEAEIATh HAMPABICHUE BEKTOPA UHAYKIIMM MArHUTHOTO TOJIA MTPOBOIHHUKA
C TOKOM, cuiibl AMriepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOLIECCOB C HCMOJIb30BAHUEM TMPAMBIX M KOCBEHHBIX HW3MEPEHUI: TPU STOM
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 CIIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHUPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEJIIMUYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HCCIEOBAaHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIOJIb30BAaHUEM HM3MEPHUTEIIBHBIX YCTPOMCTB U J1aOOPATOPHOTO
o00opy10BaHUS;

pemarh pacu€THhIE 3a7a4yd C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCIOBHS 33/1a4u
BEIOWPATHh (PU3UYECKYI0O MOJECINb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIEe NIl €€ pElIeHUs, MPOBOJUTH PAcu€Thl M OLIEHWBATH PEATbHOCTh
MOJIy4YE€HHOTO 3HauUeHUs (PU3NUECKOI BEININHBI;

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

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 aHAJIU3UPOBATh MOJIy4aeMyI0 HH(POPMAILINIO;

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 OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO MHUpPA, B PA3BUTHUE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEACHUS B OKPYKAIOLLEH CpEaE;

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 PEIICHNE PacCMaTpUBAaEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauuecTBO 4acoB

HaunmenoBaHmue pa3ae/ioB U TEM

DJIeKTpPOHHbIe (LM (POBbIE)

Ne /i Konrpoabnsie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChI
padoThbI padoThI
Paznen 1. DU3UKA U METOJbI HAYYHOI'O TIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTIO3HAHUS 2 https://m.edsoo.ru/U9A7WI1K5E
Hroro no pasneny 2
Pasznen 2. MEXAHUKA
2.1 KunemaTtuka https://m.eds00.ru/BOC4C7J3K
2.2 Hunamuka https://m.eds00.ru/O8D5S0P60O
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 1 1 https://m.edsoo.ru/N7L60O5UOR
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
3.1 OCHOBEI MOIICKY IAPHO-KHHCTHECKOI 9 1 https://m.edso0.ru/N507Q8C1J
TeOpUHn
3.2 OCHOBBI TEpPMOIMHAMUKH 10 1 https://m.edsoo.ru/Y3X3B8H1R
3.3 ATPEraTHBIC COCTOAHIA BELLICCTBA. 5 https://m.edsoo.ru/H5YQ0Y6UON
®Da30BbIC IEPEXOIBI
Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpOoCTaTUKA 10 1 1 https://m.eds00.ru/L6V2T3W4D
II i i ToK. T
4.2 OCTORHIBI SHCKIPHACCIOTH ToxK. Toxd 12 1 1 https://m.edsoo.ru/D1POD5NOV

B pa3JIMYHBIX Cpeaax




Hroro no pazneny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

https://m.edsoo0.ru/POC60O5E6S




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

Ne o/ Kontpoabnsie IlpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE PeCypChl
padoThbI padoThI
Paznen 1. JIEKTPOANHAMUKA
M .9
1.1 ATHITHOS HOJE. SeKTpoMarHuTHat 11 1 3 https://m.eds00.ru/L8V7X2H6F
HHTYKIUS
Htoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CRAMHITCCKAC 1 SCKIPOMATHHTHEHE 9 1 https://m.edso0.ru/POC100X1V
KoJieOaHus
M
2.2 CHATMHCCIHE H SNCKIPOMATHHTHNE 5 1 https://m.edsoo.ru/O8F2M8K6Y
BOJIHBI
2.3 Onrtuka 10 3 https://m.edsoo.ru/R5L9SONSW
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH

OcHOBEI crenualabHON TCOpHUU

3.1 4 1 https://m.edsoo0.ru/Q3T7Z8R1R
OTHOCUTEIBLHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DeMeHThI KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/P4G8Vv5U4Z
4.2 CrpoeHue aToma 4 https://m.eds00.ru/X1G1M9Q3lI
4.3 ATOMHOE PO 5 https://m.edsoo.ru/D8Y6EST4W




Uroro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 ‘ DJIeMEHTHI aCTPOHOMHU U aCTPODHU3UKH 7 ‘ https://m.edsoo.ru/W2W3wW2Y5C
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 ‘ O6o061matoniee MOBTOPEHUE 4 ‘ https://m.eds00.ru/G4V7A6TAL
Hroro no pasneny 4
PeszepBHoe Bpemst 3 https://m.edsoo.ru/A1Y1X0T3P
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos
Ne DJIeKTpOoHHbIe UG pOBbIE
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
®dusuka — Hayka o npupoje. Hayunsie
1 yiea © TIpHpoAe. Tay 1 https://m.edso0.ru/E21735M0Q
METO/IbI IO3HAHUS OKPYKAIOILIET0 MUpPa
Posb 1 MecTo (hu3uKu B popMUpOBAHUT
2 COBPEMEHHOM HaAyYHOU KapTUHBI MUpPA, B 1 https://m.eds00.ru/M9G2U7G3Y
MPAKTUYECKON JESITebHOCTH JTIOACH
MexaHnueckoe JBUKECHUE.
OTtHOCUTENBHOC €XaHUYECKOTO
3 THOCHTCIDHOCTD MEXAHITHCCROT 1 https://m.edsoo.ru/P6K2M1J8Y
nerkeHus. [lepemenienue, CKopocTs,
yCKOpEHUe
4 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1 https://m.edso0.ru/T1K7L3W6EW
P .
5 ABHOYCKOPEHHOE HPAMOTHHEHHOS 1 https://m.edsoo.ru/P1K4R5T8E
JBUYKEHUE
CBoOoaHoe majeHue. Y CKopeHue
6 1 https://m.edsoo.ru/D8Y0Q3J8C
CBOOOJIHOTO MaIeHUs
KpuBonunelinoe aBuxeHue. Jprxenne
7 P e A 1 https://m.eds00.ru/L200X7X5R
MaTepuaIbHON TOYKHU 10 OKPYKHOCTH
[IpuHuun otHOcuTenbHOCTH ["anumest.
8 NuepuuaneHbie cuctemsl oTcyera. [lepBolit 1 https://m.edsoo.ru/E2T5A6R2R
3akoH HproToHa
Macca tena. Cuina. [lpunnun
9 Cynepno3uiuu cui. Bropoit 3akoH 1 https://m.eds00.ru/C6Y314T90
HprotoHa s MarepuanbHON TOUKH




10

11

Tperuii 3akon Herotona s
MaTepUaIbHBIX TOUEK

3aKoH BCeMHUpHOro TsaroreHus. Cuna
Tsokectu. [lepBas kocMHuYecKkasi CKOPOCTh

https://m.edsoo.ru/F3L2E1N8O

https://m.edsoo.ru/Y7V6A910U

12

13

14

15

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena

Cuna tpenus. Koaddumment tpenuns. Cuna
COIIPOTHBIICHUS MPH IBUKCHUU TEJa B
KUJIKOCTHU WIIH Ta3e

[TocTynarenbHOE U BpalareabHOe
JBIKEHHE a0COIIOTHO TBEPOTO TEa.
MowmenT cunbl. Ilnedo cunel. YcioBus
paBHOBECHUS TBEPIOTO Tela

NMnynbec MmaTepualbHONM TOYKHU, CUCTEMBI
MaTEpHAIbHBIX TOYEK. IMITyIbC CHIIBI.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JBUKCHHE

https://m.eds00.ru/S107Y6Z240Q

https://m.edso0.ru/0O713Z705R

https://m.edsoo.ru/F7P3NOX1K

https://m.edsoo.ru/H5D7TOB4E

16

Pa6ota u moutHocTh cuibl. Kunernueckas
SHEPIUsl MaTepUaIbHOM TOUKH. Teopema
00 U3MEHEHUHN KMHETUYECKOI SHeprun

https://m.edsoo.ru/P1V3K5W1P

17

[TorenumaneHas sHeprus. [loTeHnnaneHas
SHEprus ynpyro aepopMUpOBaHHOMN
npyxuHsl. [loTeHnnanbHas sHeprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU

https://m.edsoo.ru/W8A7F7M5D

18

[ToTeHunanbHbIe U HEIOTEHIMAIbHBIE
cuibl. CBsI3b pabOTHI HEMOTEHITHATHHBIX
CHJI C U3BMEHEHUEM MEXaHUYECKOU SHEPTUN
CUCTEMBI TeJl. 3aKOH COXPAaHEHUS
MEXaHUYECKON YHEPTUN

https://m.eds00.ru/Z607T1Y0OW




19

20

21

JlaboparopHas padora «ccnenoBanue
CBsI3H PaOOTHI CHITBI C H3MEHEHHEM
MEXaHUYECKON IHEPTUU Tejla Ha IPUMEpe
PaCTSKEHUS PE3UHOBOTO KI'YTa»

KontposbHas paboTa mo teme
«Kunemaruka. JlmHamuka. 3aKOHbI
COXpaHEHHUsI B MEXaHUKE

OCHOBHBIE TTOJIOKCHHS MOJICKYJISIPHO-

KHHETHYECKOW Teopur. bpoyHOBCKOE
nsuxenue. Auddysus

https://m.edsoo.ru/USK5R2F8U

https://m.edsoo.ru/T7K9U6P0OU

https://m.edsoo.ru/W9Y8G6N2B

22

XapakTep ABUKECHUS U B3aUMOJICHCTBUS
yacTUL Beniectsa. Monenu cTpoeHus
ra3oB, KUJAKOCTEH U TBEPIABIX TEI

https://m.edsoo.ru/B9Z2W7H6V

23

24

25

Macca monekyn. KonuuecTBo BemecTsa.
[TocTostnuast ABoraapo

TemoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [lkana remneparyp Llenscus
Wneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

https://m.edso0.ru/X6P9D004R

https://m.edsoo.ru/S9H7NOC9G

https://m.edsoo.ru/P8Z7G8W1B

26

AOcoiroTHas TeMIiepaTypa Kak Mmepa
CpeHEeW KUHETUYECKON YJHEPTUHU
JBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Kinaneipona

https://m.edsoo.ru/T1D8S610W

27

28

3akoH JlanmbpToHa. ["a30BbIC 3aKOHBI
Jlaboparopnas pabota «lccrnenoanue

3aBUCUMOCTH MCIKIY IMapaMCTpaMn
COCTOSIHUS pa3pCKCHHOT'O Ira3a»

https://m.edso0.ru/02B9U2D3K

https://m.edsoo.ru/12K2B2K9B

29

H3onporiecchl B ne€anbHOM ra3e u ux

https://m.edsoo.ru/K6V3N5R4H




rpaduyeckoe npeacTaBieHue

BHyTpeHHss dHEeprus TepMOJUHAMUYECKON
CHCTEMBI U CIIOCOObI €€ U3MEHEHHUS.

30 KomnyecTBo TemioTs! u pabora. https://m.edsoo.ru/\V7E1C7N4Z
BHyTpeHHss sHEprus 0IH0aTOMHOTO
UJealIbHOTO Ta3a

31 Buasl Tenonepenaun https://m.edsoo.ru/X3N2U0OB8H
VY enpHas TEMIOEMKOCTh BEILIECTBA.

32 KonuuecTBO TEMIIOTHI NpH TEIUIONEpEaaye. https://m.edsoo.ru/B6M9Z6E6Z
AnmabaTHBIN mporecc
H N

33 CPERIM SAKOH TEPMOITHEMII 1 €10 https://m.edsoo.ru/C2WO0B8N9IB
MIPUMEHEHHE K U30IpoLieccam
Heo0 .

34 cobp ?THMOCTB HPOHECCOB B PUPOILC https://m.edsoo.ru/Y219P2D8R
Bropoii 3akoH TepMOAMHAMUKH
IT 7 KII 7

35 putim aeietsis i KILJ] rerosoit https://m.eds00.ru/M5V2V8Q3K
MaITHHBI

36 Huxn Kapno u ero KIT/{ https://m.edsoo.ru/POB5H2R70
€] 0

37 KOJOTHTICCIHE HPODICMET https://m.edsoo.ru/M9L9K2T2D
TETIOPHEPTETHUKH
006006 i M

38 OOTHATOTITH YPOIt «VIOTeiy ipHaz https://m.edsoo.ru/J3POM3M8U
¢uznka. OCHOBBI TEPMOAMHAMUKI
KonTponbHas pabota mo teme

39 «MonexynspHas ¢puznka. OCHOBBI https://m.edsoo.ru/T5D8B2H8P
TEPMOIUHAMUKIY
IT 0 .

40 APOODPAOBARHE M KOCHEAII: https://m.eds00.ru/L 6P7VOV5K
Hcnapenune n xunenue

41 AOCOTIOTHAS M OTHOCHUTENIBHAS BIIAYKHOCTH https://m.edsoo.ru/00Z1YAT7V

BO3ayxa. HacellenHslil nap




Teépnoe Teno. Kpucramimyeckue u
amop¢HbIe Tena. AHU30TPOIHS CBOWCTB

42 https://m.edso00.ru/Y110X402N
KpUCTAILIOB. JKUIKNE KPUCTAILIBI.
CoBpeMeHHbIE MaTepHalIbl
I1 €Hue . Yne

43 JABTICHHE I KPHOTANL THIATRL, 5 ASIbHA https://m.edsoo.ru/12D111B7Z
teruioTa miasneHus. Cyomumarus

44 YpaBHEHHE TEIIOBOTO OamaHca https://m.edsoo.ru/Z1E3H5NIR
OnexTpusa en. O 7 .

45 HICKTPHSAII TEL. JUICKIPHHACCIHI Sapia https://m.edso00.ru/F605V4AGT7T
JIBa BUJIa DIIEKTPUUECKUX 3apsiIOB
[IpoBOIHMKH, AUBIIEKTPUKH U

46 MOJIYIIPOBOIHUKU. 3aKOH COXPaHEHUS https://m.edso0.ru/Y3C60902E
3JEKTPUYECKOT0 3apsaa
BsaumoneiictBue 3apsiioB. 3akoH Kyiona.

47 1M H“H TBUE 3apast B“ KOM RYJIOH https://m.edsoo.ru/C7L3D2A3E
ToueuHslil 3EKTPUUYECKUN 3apsi]
Hanpsk€HHOCTB JIEKTPUUECKOTO MOJIS.

48 [TpuHIMIT CynIEpIIO3UIINY DIEKTPUUECKUX https://m.edsoo.ru/L6H5X6VOF
nosiey. JInHnn HanpsHKEHHOCTH
PaGota cui 31eKTpoCcTaTuueCcKoro mossl.

49 P https://m.edsoo.ru/Y3S7V905E
[Torenmman. Pa3HOCTh MOTEHLIMATIOB
[IpoBOIHMKY U AUDIIEKTPUKH B

50 ANEKTPOCTATUYECKOM II0JIE. https://m.edsoo.ru/\V6B9IBIC2F
JusnexTpudeckasi IPOHUIIAEMOCTh

51 OnektpoémkocTh. KoHnencarop https://m.eds00.ru/T9S4S0D9Z
DNEeKTPOEMKOCTD MJIOCKOr0 KOHAEHCATOpa.

52 P A P https://m.edsoo.ru/U1P2A6MAT
DHeprus 3aps>KEHHOTI0 KOHJIEHCAaTopa
JlaGoparopHas padota "H3mepenue

53 patopHas pabota “SMEpeHH https://m.eds00.ru/USA5VSTON
AIEKTPOEMKOCTH KOHAEHcaTopa

54 [TpuHIUTT NECTBUSA U IPUMEHEHUE https://m.eds00.ru/Q4G7F3C8X




55

56

57

KOHJICHCAaTOPOB, KOITUPOBAIILHOTO
ammapara, CTpyHHOro IpuHTepa.
DneKkTpocTaTU4ecKas 3aluTa. 3a3eMiIeHue
AJIEKTPONIPUOOPOB

DIJIEKTPUYECKUH TOK, YCIOBUS €0
cymiectBoBaHus. [locrosunsiil Tok. Crita
toka. Hanpsbxenue. ConpoTusieHue.
3axon OMa JJis yyacTKa Lenu

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTMHCHHE TIPOBOIHUKOB.
Jlaboparopnas pabota «/3ydyenue
CMEIIIaHHOTO COSAMHCHHUS PE3UCTOPOBY

Pabota n MOIIHOCTD 2JICKTPHYCCKOI'O TOKaA.

3akoH Jlxoyns-Jlenua

0.5

https://m.edso0.ru/R1D0X4D2D

https://m.edsoo.ru/E6M2W7W7S

https://m.edsoo.ru/FOP117R3B

58

3axon Oma 1 [TOJIHOH (3aMKHYTOH)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«3mepenne DJIC ucTOUHMKA TOKA U €ro
BHYTPEHHETO COIPOTHBIICHUS

0.5

https://m.edsoo.ru/A3SW9HOE7R

59

Pesepubiit ypok. KonTponwshas pabora mmo
Teme "DnekTpoanHamMuka' /
Bceepoccuiickas npoBepouHas pabota

https://m.edsoo.ru/COP3M7K1P

60

61

O6o0mmaromuii ypok «JIeKTPOIUHAMUKA
/ Beepoccuiickast mpoBepodHasi paboTa

DJEeKTpOHHAs MPOBOJUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COITPOTHBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXxnpoBOJIMMOCTb

https://m.edso0.ru/C110M2I3L

https://m.edsoo.ru/H7X1W5B7N




62

63

64

DJIeKTpUYECKUH TOK B Bakyyme. CBOICTBa
3JEKTPOHHBIX MMYyYKOB

[TonynpoBOAHUKH, UX COOCTBEHHAS U
IpUMecHas poBoauMocTh. CBolcTBa Pp—
n-nepexoja. [1oxynpoBoJHUKOBBIE
PUOOPHI

DIEeKTPUYECKHUI TOK B pacTBOpax U
pacrmiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOITUAITHS.
DnekTponus

https://m.edsoo.ru/M7X2N2F9U

https://m.edso0.ru/N7T4N7L6C

https://m.edsoo.ru/Z4G7R716D

65

DNEeKTPUYECKUM TOK B raszax.
CamocTosITebHBIN 1 HECAMOCTOSTEIbHBII
pazpsan. Monnus. [1nazma

https://m.edsoo.ru/Z8P8F7F4P

66

67

68

DneKTpuYecKre mpudopsl U YCTPOMCTBA U
WX TIpaKTU4YecKoe npuMmeHenue. [Ipasumna
TEXHUKHA O0€30MaCHOCTH

KonrtponbHas pabora no teme
«Inekrpocraruka. [locTossHHBIN
JNEKTPUYECKUI TOK. TOKHM B pa3iIM4HbIX
cpenax»

PezepHblit ypok. O0o0maronuii ypox mno
temam 10 kacca

OBIIEE KOJIMYECTBO YACOB 10
I[TPOTPAMME

68

https://m.edsoo.ru/N9H2I3R1S

https://m.edso0.ru/Q3H4L9K6L

https://m.edsoo.ru/C3X1INON1U




11 KJIACC

Ne
n/n

Tema ypoka

IlocTostHHEIE MATHUTEI U UX
B3anUMOJIeHcTBHE. MarauTHoOE moJe.
Bektop MaruuTHOM MHAYKUMH. JIMHUN
MarHUTHON HUHIIyKIIUU

MarauTHoe I10JIe IMPOBOAHUKA C TOKOM.

OnbiT Opctena. Bzaumonelicteue
MIPOBOJTHUKOB C TOKOM

KoaudecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

DJIeKTpOoHHbIe UG pOBbIE
o0pa3oBaTe/IbHbIE PecypChl

https://m.edsoo.ru/HOU4E7X4E

https://m.edsoo.ru/V1Z3R3J2]

Jlaboparopuas pabora «/3yducHue
MArauMTHOI'O IIOJIA KaTyIlIKHU C TOKOM>»»

https://m.edsoo.ru/H8C7R2H5W

JlelicTBUE MAarHUTHOTO TIOJIS HA
MPOBOAHUK ¢ ToKkoM. Cuiia Amnepa.
JlabopaTtopHas pabota «lccnenoBanue
JEWCTBUS TIOCTOSSHHOTO MarHUTa Ha PaMKy
C TOKOM»

https://m.edsoo.ru/EOL0J1L8U

JleficTBE MarHUTHOT'O MOJIS Ha
JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenua. Pabota cumnsl Jlopenua

OnexTpoMarauTHas nHAyKIus. [loTok
BEKTOpa MarHUTHOU nHaykuuu. J/1C
MHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHOM
nHaykunn dapanes

JlaGopatopnas pabora «lccnenoBanue
SIBJICHUS 2JIEKTPOMAarHUTHOW MHIYKIIVH

https://m.edsoo.ru/T5SH1A1A7M

https://m.eds00.ru/T1T5A0D9N

https://m.edsoo.ru/11M7Q5N2H




10

11

NuayKTUBHOCTG. SIBIIEHHE CAMOMHTyKIIUH.
S/1C camMmOMHIYKIMHU. DHEPIUs
MarHMTHOI'O TOJISl KaTYIIKH C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHUE: TOCTOSTHHBIE MATHUTHI,
ANEKTPOMArHUTBI, HIEKTPOIBUTATEIb,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

O6o06maromuii ypok «MarautHoe mosie.
DNEeKTPOMArHuTHAS WHIYKIIHSD)
KonTponbhas padota no teme
«MarautHoe nojue. DJIeKTpOMarHuTHas
WHIYKIHSD

https://m.edsoo.ru/L8W5I11J1Y

https://m.edsoo.ru/U2F2B202R

https://m.edsoo.ru/10B0D4U1D

https://m.edsoo.ru/Q9H5NIV6T

12

CB0001HBIE MEXAaHUYECKHUE KOJICOaAHHUS.
["apmonundeckue kojicOaHus. Y paBHEHHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparteHue sHEPrUN

https://m.edsoo.ru/N2A1A5T60

13

Jlaboparopnast pabota «MccnenoBanue
3aBUCHMOCTH TIEPHO/Ia MATBIX KOJIeOaHUI
rpy3a Ha HUTH OT OAJIMHBI HUTU U MAaCChbl
rpy3a»

https://m.edsoo.ru/K107Y3K9U

14

Konebartenbublit KOHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KoieOaHus B
uzeaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorus MexxJy MEXaHH4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

https://m.edsoo0.ru/V0J3T1W9H

15

®opmyna TomcoHa. 3akOH COXpaHEHHSI
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM

https://m.edsoo.ru/H1V3C8N5E




16

17

18

KOHTYpe

IIpencrasnenue o 3aTyxarmux
Kosie0aHusAX. BbIHy X 1eHHbIE
MexaHu4eckue kojedanus. Pe3onanc.
BbIHyX1eHHBIE 2JIEKTPOMarHUTHbIE
KoseOaHus

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepeMeHHbIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U
HanpsHKEHUs

Tpancdopmarop. [IponsBoxacrtso,

nepenavya u noTpedIeHue IEKTPUUECKON

OQHCPIUH

https://m.edsoo.ru/F1Z4T178V

https://m.edsoo.ru/C215V5L6F

https://m.edsoo.ru/P8T9P3F5I

19

YCTpoiCTBO M MPAKTUUECKOE TPUMEHEHUE

JJIEKTPUYECKOTO 3BOHKA, T€HEpaTOpa
MEPEMEHHOTO TOKA, JIMHUI
3JIEKTpoIiepe1ay

https://m.edsoo.ru/J3L8B2K1M

20

DKOJIOTHYECKHE PUCKU TPU TPOU3BOJICTBE

anekTposHeprun. Kynsrypa
HCTOJIb30BAHMS MJIEKTPOIHEPTHH B
MOBCEIHEBHOM KU3HU

https://m.edsoo.ru/Z8K80O3H5K

21

MexaHu4decKre BOJIHBI, YCIIOBUS
pacripoctpanenus. [lepuon. Cxopoctsb
pacripoCTpaHEHUS ¥ JITHHA BOJTHEI.
[TonepevHble ¥ MPOIOJIBHBIC BOJTHBI

https://m.edso00.ru/Q1U3Z7T0S

22

3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa.

BricoTta Tona. Tem0Op 3ByKa

https://m.edsoo0.ru/E3S3D6L6J




23

24

DNeKTpOMarHuTHbIE BOJHBI, UX CBOMCTBA
u ckopocTsb. [IIkana 351eKTpOMarHuTHBIX
BOJIH

[IpuHIKIIBI PaIMOCBS3U U TEIICBUICHHUS.
PazButue cpencts cBs3u. Paaronokanus

https://m.eds00.ru/S3VOL6F1G

https://m.edso0.ru/0O6J1L7Z8Z

25

KonTponbras padora «Konebanus u
BOJTHBI»

https://m.edsoo.ru/B5W7Z4K9G

26

27

28

[IpssMOnMHENHOE paCIIPOCTPAHEHHUE CBETA
B OJTHOPOJHOM cpene. ToueuHsblit
HWCTOYHHUK cBeTa. JIyu cBera

OTtpaxxeHune cBeTa. 3aKOHBI OTPAKEHUS
cseta. [locTpoenue n3obpaxeHuii B
IJIOCKOM 3€pKajie

HpeJIOMJ'ICHI/Ie cBeTta. IlonHoe BHYTPCHHEC

OTpPaKCHUC. Hpe,I[CJ'IBHHﬁ YTOJI IMOJIHOT'O
BHYTPCHHETO OTPAXKCHUA

https://m.edsoo.ru/Z7\W5T8A7B

https://m.edsoo.ru/\VV5F9T1B2S

https://m.edsoo.ru/R7B9T30Q3U

29

Jlaboparopnast pabora «M3mepenue
MOKa3aTesl MPEIIOMIICHHS CTEKIIa

https://m.edsoo.ru/A4M9R4A8Y

30

31

32

JIunssl. [TocTpoenue n3obpaxxeHuil B
nuH3e. Popmylia TOHKOM JIMH3HI.
YBennueHue JIMH3bI

JlaGopatopHas pabota «lccnenoBanue
CBOWCTB M300paXeHUH B IMH3aX»
Hucnepcus cseta. ClI0KHBIN COCTaB

6enoro csera. LIer. JlaboparopHas
pabota «Habmroienre 1ucnepcun cBeTay

https://m.edso0.ru/F7Y9J10Q0T

https://m.edsoo.ru/B2L40Q4U8J

https://m.edsoo.ru/X4W6F1E4N

33

Wnrtepdepennus creta. udpaxnus ceera.

JudpakionHas pemeTka

https://m.edsoo.ru/R1C4V3B0OE




34

35

Ilonepe4HOoCTh CBETOBBIX BOJIH.
ITonspusanusa ceera

OnTuyeckne MpuOOPHI M YCTPOUCTBA U
yCIIOBUS UX 0€30MaCHOr0 MPUMEHEHUs

https://m.edso0.ru/S20Q5G8P1U

https://m.edso0.ru/Q1Q1L0B4N

36

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKON
MexaHuku. [locTynarsl cnenuanbHON
TEOPUHU OTHOCUTEIBHOCTH

https://m.edsoo.ru/C7L8VOE2H

37

38

39

OTHOCUTENBHOCTh OOTHOBPCMCHHOCTHU.
3aM€IlJI€HI/I€ BPEMCHH U COKpaIllICHUC
JJIMHBI

9Hepr1/151 " UMITYJIbC peHHTHBHCTCKOﬁ

yacTuLbl. CBSA3b MAcChl C PHEPTUEH U
UMITYJIbCOM. DHEPIUsl MOKOs

KonTponbnas padota «Ontuka. OCHOBBI
CHeIHaTbHON TeOPUN OTHOCUTEIEHOCTH

https://m.edsoo.ru/W8ROE3X8Y

https://m.edsoo.ru/V3K7A4N5I

https://m.edsoo.ru/N2A2H6D3B

40

41

42

®otonbl. opmyna [Mnanka. DHeprus u
UMITyJIbC (POTOHA

OTkpsITHE U HccnenaoBanue GoTorddexTa.
Omnsitel A. I'. Cronerosa

3akoHbl poTodpdexTa. YpaBHEHHE
OnHiTeita 1 porosaddekra. «Kpachas
rpanuna» Gorosdgexra

https://m.edsoo.ru/L3FOP3L4T

https://m.edso0.ru/C9A5T902D

https://m.edsoo.ru/G7K0G7WOP

43

Hasnenue ceera. OnwiThl [1. H. JleGenena.
XuMuyeckoe IeHCTBHE CBETA

https://m.edsoo.ru/P3W4S6Z227

44

45

TexHu4yeckue ycTpoicTBa U MPaKTUIECKOE
npuUMeHeHue: (HOoTorNeMEHT, GOTOAATUHUK,
CoJIHEUHas OaTapesi, CBETOIUO]]

Pemienue 3amad mo Teme «DNEMEHTBI

https://m.edsoo.ru/J5S0D8E3E

https://m.edsoo.ru/M7V6EN4H1X




46

KBAaHTOBOM OIITHKI)

Monens atroma Tomcona. OnbITEI
Pesepdopaa mo paccessHUIO 0-4aCTHII.
[TnanerapHas Mojmens aToma

https://m.edsoo.ru/Y8U3F212Z

47

48

49

50

IToctynater bopa

W3nyyenue u noriomieHue GOTOHOB MpH
IIEpPEX0/Ie aTOMa C OJJHOTO YPOBHS SHEPTUHU
Ha Jpyroui. Buasl criekTpos

BomnnoBble cBolicTBa yactuil. BonHsl e
Bbpoiina. KoprnyckynsipHO-BOITHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE
U3Iy4eHue

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa
PaZOAaKTUBHOTO U3TYUYEHUS

https://m.edsoo.ru/V7D8E5GEV

https://m.edso0.ru/M6X202M50Q

https://m.edsoo.ru/K8ESH2V2F

https://m.edsoo.ru/A919Q7YON

51

CoiicTBa anb(da-, 6era-, ramma-
HU3JTy4YCHHUA. Bnusanne PAaaAOaKTUBHOCTHU Ha
JKHMBBIC OpraHNU3MBbI

https://m.edsoo.ru/T1X9A4Y1G

52

53

54

OTKpbITHE IPOTOHA U HEWTpOHA. V30TOMBI.
Anbda-pacniaz. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4yeHue

OHeprus cBA3M HyKJIOHOB B S7pE.
SAnepHsle peakuuu. S nepHbIi peakTop.
[Ipo6embl, epceKTUBBI, IKOJIOTHUECKHE
aCIEKTHI IAEPHON dSHEPIeTUKN

3J'ICMCHTapHBIe YacCTHUIIbI. OTKpBITI/Ie
MO3UTpPOHA. Mertoanl Ha6J'IIOI[eHI/I$I n

https://m.edsoo.ru/F5C1P8E3F

https://m.edso0.ru/L2G5V9D9L

https://m.edsoo0.ru/X6R3T3S3S




55

PETUCTpaLMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrusii cron «DyH1aMeHTaIbHbIE
B3anMoIeiicTBUs. EquHCTBO (hrsmdeckoit
KapTHUHBI MUDPa»

Dransl pa3BUTUS ACTPOHOMUHU.
[IpuknanHoe 1 MUPOBO33PEHYECKOE
3HAYEHHE aCTPOHOMHUHU. But 3BE€30HOTO
HeOa. Co3Be3us, SpKue 3BE3/bI, TIAHETHI,
X BUAUMOC IBUXKXCHUC. ConHeynas
cucremMa

https://m.edso0.ru/O301U3H1P

56

57

58

59

Counuue. ConHeunass akTUBHOCTD.
NcTtounuk sHeprun ConHua u 3BE311

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
3BE3 /b1 INIABHOM MOCIIEI0BATEIIBHOCTH.
BuyTpenHee crpoeHue 3BE31.
CoBpeMeHHBIE IPEACTABIIEHUS O
MIPOUCXOXACHUHU U 3BoJtolnu CosHLa u
3BE3]T

Muneunsiii I1yTe — Hama I'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
INanaktuke. 'anaktuku. YEpHbIE NBIPHI B
sIpax rajJakTHK

Bcenennas. Paz0eranue ranaktuk. Teopus

bosbiioro B3psiBa. PenukroBoe
n3nydeHue. MeraranakTuka

https://m.edsoo.ru/X7M8H10Q9Y

https://m.edsoo.ru/C2L2C9A0V

https://m.edsoo.ru/Y6X6U2P6A

https://m.edsoo.ru/L0I8V814U

60

Hepemennsie mpobieMbl acCTpOHOMUHT

https://m.edsoo.ru/U4F8Q0E8SO

61

KonrtponbHas pabota «D1eMeHTHI
aCTPOHOMUU U acCTPOPUIUKK»

https://m.edso0.ru/Y6Y9D4G7X




62

O6o06maromuii ypok. Poib ¢puszuku u
ACTPOHOMUHU B 3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COLIMAIbHON 1
ATUYECKOH cdepax IesaTeTbHOCTH
YeloBeKa

https://m.edso0.ru/M5A4P6T1M

63

64

65

O6o0maromuii ypok. Pois u mecto
(U3MKU ¥ ACTPOHOMUH B COBPEMEHHOM
Hay4HOW KapTHHE MHPA

O6o06maromuii ypok. Poib ¢pusnyeckoii
TeOpuHr B ((OPMHUPOBAHHMH MTPEICTABICHHIM
0 (pu3MUecKoi KapTHHE MUpa

O6o06maromuii ypok. Mecrto pusudeckoit
KapTHHBI MUPa B 00IIEM PsIy
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
NPEICTABICHUIN O TIPUPOJIEC

https://m.edsoo.ru/JIN2H3EQV

https://m.edsoo.ru/14AW6M0OWA4Z

https://m.edsoo.ru/M508T0B0Y

66

PesepBHbIil ypok. MaruutHoe noie.
DNeKTpOMarHuTHas MHIYKIMS

https://m.edsoo.ru/TOX1E6C7N

67

68

PesepBubiil ypok. Ontuka. OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEITEHOCTH

Pezepuslit ypok. KBanroBas ¢usuka.
DeMeHTBl aCTPOHOMHUU U aCTPOPHU3IUKU

https://m.edsoo.ru/M4J2B7W8P

https://m.eds00.ru/R6C9T10Q0Z

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68




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

JleMOoHCTpUpOBaT, Ha NpUMEpax poJib W MecTo (u3MKu B
(hopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

VY4YuUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKa, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UCAIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUM 3apsl — IpU PELICHUH

¢busnyeckux 3amaq

10.3

10.4

PacnoznaBath usnueckue siBiaeHUs (Ipolecchl) 1 OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETHUYECKOU Teopuu
CTPOEHHs BEIleCTBA W  JJEKTPOJMHAMUKH: pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOEe JBUKEHHE, CBOOOJHOE MaJleHue
T€d, JABWXKEHHE IO OKpPYXXHOCTHU, WHEpLHs, B3aUMOJCIHCTBUE TE;
nuddy3usi, OpOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  Tel, U3MEHeHHe o0béMa Tel TNpU  HarpeBaHUU
(oxJ1aXx/IeHnHn), TelJIOBOE€ paBHOBECHE, HCIApEHHEe, KOHJEHCalus,
IJIaBJI€HUE, KpUCTAJUIM3alMsl, KHUIIEHHE, BIAXHOCTh BO3]yXa,
MOBBIIICHNE JAaBJICHUS ra3a MPU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IlapaMeTpaMH COCTOSIHMSI Ta3a B M30IpOLEeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHUYECKOE [IBIDKEHHE, WCIONb3ys (pu3udeckue
BEJIMYUHBI: KOOPJWHATA, MYTh, MEpEMEIIeHNe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, WMIYJIbC Tela, KWHETUYeCKass DHEPrus,
MOTEeHIIMATbHAS JHEPrHsi, MeXaHWdeckas padoTa, MeXaHUYecKas
MOIIHOCTb; TIPHU OMUCAaHUH MPABUIBLHO TPAKTOBATH (DU3HUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHUsS M E€AWHUIIBI, HAXOAWThH
(hopMyIIbI, CBSI3bIBAIONIME JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU

BEIn4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I WU TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ysl (U3MUYECKUE BEJIMYMHBL: JIaBJICHHE Tasa,
TEMIEpaTypa, CpEAHssl KHHETUUYECKas JHEPrus XaOoTHYECKOTro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJIpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JEUCTBUS TEIJIOBOTO JBUTATENS, IpPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMBIX BEJIMYHH, MX 0003HAUCHHS M CAMHUIIBI, HAXOIUTh
(bopMyJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYNUHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QJIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HUCTONB3YSd  (PU3MUECKUE
BEJINYUHBI: AEKTPUYECKUI 3apan, JIEKTPUYECKOE 1oJe,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3HOCTh ITOTEHLUHMAJIOB; IIPU
OMMCAaHUU TPABUIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HUCIOIB3YEMBIX
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 HMHEPLUAIBHBIX CHUCTEM  OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOEHHsS BEILIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHEell KUHETHUYECKOH SHEpruu TEIIOBOro IBM)KEHUS MOJIEKYd C
aOCOJIIOTHOM TEMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KynoHa, npu sToM
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 IPSIMBIX M KOCBEHHBIX M3MEPEHUI; PH
5ToM (opMyIHpOBaTh MNpodiaeMy (3a7ady) M THUIOTE3y 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 N3BCCTHHIC MECTO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

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,
UCHONb3ysd (U3UYECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHalIM3a
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: BbICTPAanUBaTb JJOTN4YCCKHU
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 MpPEJCTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
uHpOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKH

AHAJIIU3UPOBATDH ITOJTYy4YaCMYHO HH(bOpMaI_II/IIO

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

MHpa, B pasBUTUC TCXHUKH U TEXHOJOTHI

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 35KOJIOTHUYCCKOT'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 OLIEHUBATh BKJAJ KaXJOTr0 M3 YYacCTHHUKOB

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

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (HU3UKH B
(GbopMUPOBAaHUM COBPEMEHHOM HAy4YyHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKOUN EATEIbHOCTH

JFO/IEH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa
VY4uThIBaTh I'PaHULIbI IPUMEHEHHUS U3YUYEHHBIX (U3NYECKUX MOEICH:
TOUEUHBIN AIEKTPUUYECKUI 3apsij, AepHas MOJENb aToOMa, HyKJIOHHas

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHUH (PU3nIecKux 3a1a4

11.3

11.4

Pacnio3naBathe ¢u3uueckue siBIeHUS (MPOLECChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIGKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
IEKTPUUECKasi MPOBOJUMOCTb, 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, (OTOAIEKTpUUECKUil 3 dexT
(potoaddekrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PaaOaKTUBHOCTD

OnuceiBaTh  M3yYeHHBIE CBOICTBa  BemlecTBA  (AJIEKTPHUECKHE,
MarHuTHbIE, ONTHYECKUE, DJEKTPUUECKYI0 MPOBOJAUMOCTh Pa3IUYHbBIX
Cpel) U DJIEKTPOMAarHWTHbIE sABJIEHUS (MPOILIECChI), HUCHOIB3Ys
¢usznyeckue  BEIMYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COINPOTHUBIIEHUE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
nosid, cuna Awmmnepa, cwia JlopeHna, WHAYKTUBHOCTh KAaTyILKH,
9HEPrusl IEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Ipoliecce
rapMOHHYECKHUX ANEKTPOMArHUTHBIX  KOJIEOAHUH, ¢boxycHoe
paccTosiHuE U ONTHUYECKas CWJIA JIMH3BIL, IPU ONHUCAHUU IPABUIIBHO
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 IMPOLCCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrUusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaga, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIMCaHUHU
IIpaBUJIbHO TPAKTOBATHb (1)I/I3I/I‘-ICCKI/II7I CMBICJT UCITIOJIB3YCMbIX BCJIMYHH,
nX 0003HAUYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIIUC
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
MOCJICOBATEIBHOTO M TAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoynsa — JleHua, 3aKOH 3J€KTPOMAarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ INPEJIOMIICHHS CBETa, ypaBHEHHWE DWHINTEHHA Ui
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOH COXPaHEHHUS JJCKTPUUYECKOTO 3apsja, 3aKOH
COXpPAaHGHHUsT  MacCOBOI'O  YHCJA, IMOCTynarbl bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpH 3TOM pPa3dyaTh CIOBECHYIO
(bOpMyIIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBHIPAKCHUE M YCIOBHS

(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€pPKaJioM, TOHKOU JINH301

11.9

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

O60py,[[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMy.TII/IpOBaTB BBIBObI

11.10

11.11

OCYII_ICCTBJ'H{TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/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
NpSIMBIX ~ M3MEPEHUN; TPU OITOM KOHCTPYHpPOBaTh YCTaHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUYECKHX
BEJTMYMH B BHJIE TAOJUIl ¥ TPAQUKOB, JIENATh BBIBOJBI 0 PE3yIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuiia O€30MAaCHOTO TpyAa IMpH  TNPOBEICHUHU




WCCIEOBaHUNH B paMKax ydeOHOTO DJKCHepUMeHTa, y4eOHO-
HCCIIEN0BATENbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacuérHble 3aa4M ¢ SIBHO 33JaHHOW (DPM3MYECKOW MOJEIBIO,
UCTONB3ys (U3UYECKHUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajm3a
YCIOBHS  3aaud  BBIOMpaTh  (PU3MUECKYH) MOJETb, BBIACIATH
¢du3nueckre BENMUYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEIICHUS,
MIPOBOJIUTH PACUYETHI U OLCHUBATH PEAIbHOCTH MOJIyYEHHOTO 3HAUCHHUS

(bu3nuecKoil BeTNYMHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paccyx(z[eHHﬁ C OHOpOI71 Ha H3YUCHHBIC

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

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

OOBSICHATh MPUHIMIIBI ACHCTBUS MAaLIMH, MPUOOPOB U TEXHUUECKUX

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 TMOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIIECH cpefie

Paborarh B rpymnme ¢ BBIIOJHEHHEM DPA3JIMYHBIX COLMAIbHBIX pOJIei,
IUTaHUpOBaTh ~ paboOTy  IpyHmbl,  PAlMOHAIBHO  pacHpeacssTh
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

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHW A

11

1.2

®usuka — Hayka o npupoae. Hayunbie
METO/bI MMO3HAHMS OKpYyXkarolero Mupa. Poib
JKCIIEpUMEHTAa W TEOpUH B  IIpouecce

MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3HYECKUX SBICHUM H
npoueccoB. Hayuneie runoressl. Ouznueckue
3aKOHbl U TeOpuUH. ['paHULIBI TPUMEHUMOCTH
(buznuecKux 3aKOHOB. [Tpunamn
cooTBeTcTBUs. Poinp u Mecto ¢usuku B
hopmupoBaHUHU COBPEMEHHOM HAay4YHOU
KapTHUHBI MHpa, B MIPAKTUYECKOU

NESITEIbHOCTH JIFOIEN

MEXAHUKA

2.11

2.12
2.1

2.1.3

KMHEMATHUKA

MexaHn4ecKoe ABHKEHHE. OTHOCUTENBHOCTh
MEXaHNYCCKOI0 ABUKCHUA. Cucrema orcuéra.

Tpaexropus

[lepemenienue, ckOpocTh (CpeHsiss CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) H  YCKOpPCHHE
MarepuaibHOM TOYKHM, UX TPOEKIMU Ha OCH
CHUCTEMBI KOOP/IMHAT. Crnoxenue

MIEPEMELLEHUI U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE u PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBIDKEHUE. I'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH,
YCKOpEHUs, nyTH u MepeMeIeHUs

MaTepHaHBHOﬁ TOYKHU OT BPpCMCHHA




2.2

2.14

2.15

2.1.6

2.1.7

CBobOoaHOe mazeHne. Y cCKopeHrue CBOOOIHOTO

majeHust

KpuBonuneiinoe jaBuwxkenue. PaBHOMepHOe
NBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LlenTpocTpeMuTeIbHOE YCKOPEHHE

TexHnuueckue YCTpOWCTBA: CIUJOMETP,
JIBU)KEHUE CHApAJIOB, LECMHBIE U PEMEHHBIC
nepegadu

IIpakTrueckue paboTHI. H3mepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKY IMyTSIMH, POUIECHHBIMU
TEJIOM 33  IIOCIENOBATEIbHBIE  PAaBHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBH)KEHUH C HA4YaJbHOM CKOPOCTBIO, PABHOMU
HyIr0. 3ydyeHue NBUKEHHMS LIapUKa B BSI3KOU
JKUJIKOCTU. M3ydeHWe  JBWKEHHS  Tela,

6p0H_IeHHOl"O TOPHU30HTAJIBHO

JMHAMUKA

2.2.1

[TpunImMn OTHOCHUTEIBLHOCTHU T"amunes.
IlepBeiii 3akoH HproroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cwia. [IpuHIMNO Cynepro3unuu

CHUJI

Bropoit 3akoH HbproToHa nus MarepualibHOU
TOYKM B HWHEPIUAIBHOM CHCTEME OTCUETA
(MUCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

2.2.4

3aKOH BCEMUPHOTO TATOTeHHS. Cua TSKECTH.

HepBa;I KOCMHUYCCKasd CKOPOCTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUA
CKOJIBKCHUSA u cuiia TPCHUMA IIOKOA.

Koaddurnment tpenns. Cuna conpoTHBICHUS




IIpH ABMKCHUU TCJIAa B ) KUAKOCTH HUJIN T'a3C

2.2.7

2.2.8

2.2.9

[TocTynarenbHoe U BpaliaTeIbHOE JIBUKEHHE
a0COJIIOTHO TBEPAOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIPHO OCH BpAalllCHHUS.

[Ineqo cunbl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

Texnuyeckue  yCTpPONCTBA:  MOJIIMITHUKH,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktrueckue paboTel. V3yuenue nBUKEHUS
Opycka M0 HaKJIOHHOM IUJIOCKOCTH TMOJ
neiictBueM Heckonbkux cui. HMccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jAcepopMUpyeMON TPYXKHHE U PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX Jaedopmammm.
UccnenoBanue ycioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIICTO OCh BpallilCHUA

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1

NMnynec MaTepHanbHOM TOYKH, CHUCTEMBI
MaTepuaibHBIX TOYeK. Mmmynbc cuibl u

HU3MCHCHHUEC UMITYJIbCa TCJIa

2.3.2

2.3.3
2.34

2.35

2.3.6

3akoH coxpaHeHuss wummnyibca B HCO.
PeakTuBHOE nBMKEHNE

Pabora cuibl

MOo1HOCTh CHUIIBI

Kunernueckas 3Heprus MaTepuaJIbHOU TOYKH.
Teopema 0 KHUHETUYECKON PHEPTUU
[lorenumaneHas osHeprus. lloreHumanbHas
SHEprus yIpyro nepopMUPOBAHHOM
npyxuHsl. IloTeHuunanbHas dHeprus Tena

BOJIM3U MTOBEPXHOCTH 3eMIIU

2.3.7

HOTGHHI/IEUII)HBIC N HCIMOTCHLUHAJIBHBIC CHIIBI.
CBs3b pa6OTBI HCIMIOTCHIMAJIBHBIX CHII C
U3MCHECHUCM MEXaHUYEeCKOH SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXpPaHCHUA




MEXaHUYECKOHN SHEPruu

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
239 TexHu4eckue yCTpOMCTBA: ABUKEHUE PaKeT,
o BOJIOMET, KOIIEp, IPY>KUHHBIN IHCTOJIET
[Ipaktnueckue paboTel. HM3ydeHue cBs3H
23.10 CKOpPOCTEM Tel IMpu HEYNpyrom yJape.

HCCJ’IGI{OB&HI/Ie CBiA3HU pa6OTBI CHIJIBI C

H3MEHEHHEM MEXaHHMYECKOM OHCPIUu TCjia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH

311

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BbpoyHoBckoe
neuxenue. Iuddysusa. Xapakrep ABMKEHUS U

BSaI/IMOHGfICTBHﬂ qacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHHsT Ta30B, KUIAKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOICTB

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

3.13

3.1.4

Macca w™onekysn. KonudecTtBo BemiecTsa.
[TocTostnHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkana temneparyp Lenscus

3.15

3.16

3.1.7

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

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasza. [lIkana remneparyp KenbBruna
VYpaBuenne Knanelipona — Menzaeneesa.

3akoH /lanmpToHa

3.1.8

I'azoBbie 3akoHBI. M30mpOIIECCHl B UI€ATTBHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

3.1.9

Texuuueckue yCTpOMCTBA: TEPMOMETD,

OGapomerp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. M3MepeHue Macchbl
BO3JlyXa B KJIacCCHOM KoMHare. MccrnenoBanue
3aBUCUMOCTH MEXKIy IIapaMeTPaMU COCTOSHUS

Pa3spEeKECHHOI0 ra3a

OCHOBbI TEPMOJINMHAMUMKNA

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTHUsl TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ N3MEHEHNS

KomnyecTBo TENIOTH B pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buasl Ttemnmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIMs, U3Iy4yeHue. TernnoéMKocTh Tena.
VYnenpHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICpCaauc

3.24

3.25

3.2.6

IIepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHneHnne
IIEPBOTO 3aKOHa  TEPMOJUHAMUKH K
n3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTs raza

TeroBble MamuHbl. [IpuHIUMIBL EelCTBUA
TEIUIOBbIX MamuH. [IpeobpazoBanus s3HEpruu
B TemiuoBbIXx MamuHax. Koapduuuent
nosiesHoro  neuctBus  (mamee —  KIIM)

teroBoit mamuHbl. [ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJANHAMUKH.
HeoOpatumocTs  mporeccoB B MpHPOJE.
TerutoBbie JBUTATEIIHN. DKOJIOTHYECKHE

MPOOJIEMBI TETIIIO3HEPTETUKH

3.2.7

Texauueckue YCTpOMCTBA: JBUTaTeNb
BHYTPEHHETO Cropasnus, OBITOBOA

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue pabotsl. U3MepeHue yaeabHOR

TEINIOEMKOCTH

3.3

ATPET'ATHBIE COCTOSHMA BEIECBA. ®A30BBIE ITEPEXO/IbI

331

[TapoobpazoBanue u KoHaeHcarus. Mcnapenue




u KHUIICHHUE. VY nenvHas TEIUioTa
napooOpazoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI

KHUIICHUA OT JaBJICHUSA

AOCOII0THAsE YW OTHOCUTEIbHAs BIIAXKHOCTH

332 Bo3ayxa. HacelleHHslit map
TBépnoe TeJIO. Kpucrannnueckue u
333 amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
o KpPHUCTAJIOB. Kunkue KPHCTaJLIBL.
CoBpeMeHHbIE MaTepHalIbl
334 [InaBneHne u KpucTauM3auus. Y JenbHas
- TerioTa mwiasieHus. CyOnumanus
3.3.5 YpaBHeHHe TEMI0BOro 6amaHca
TexHudeckue yCTpOMCTBA: THUIPOMETp U
338 NICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTUHU
o [IOJIyYE€HUSI COBPEMEHHBIX MAaTE€pHAJIOB, B TOM
qucJie HAHOMATepUalloB, U HAHOTEXHOJIOTUU
337 IIpaxTueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/1yXa
4 SJIEKTPOANMHAMUKA
OJIEKTPOCTATHUKA
411 DnexTpu3anus Ten. JNeKTpruuecKuit 3aps. JBa
o BUJIA DJIEKTPUUECKUX 3apsIIOB
[IpoBoaHMKH, TMRJIEKTPUKU "
412
MOJIyIIPOBO/IHUKH
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 BsaumonerictBue 3apsoB. 3akoH Kynona
4.1 DnexTpuueckoe moJie. Hanpsxéanocts
415 3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
o cynepno3uuuu. JIuHMM ~ HanpsKEHHOCTH
AIEKTPUYECKOTO OIS
416 PabGora cuim  2/E€KTPOCTATUYECKOrO  MOJIS.
o ITorenuuman. Pa3HOCTE OTEHIMAIOB
417 IIpoBOIHUKN M AUIIEKTPUKU B IMOCTOSTHHOM

QJICKTPUYCCKOM ITI0JIC. ILI/IZ-)JIGKTpI/I‘{eCKaSI




IMPpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konnencarop.
4.1.8 DNeKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCaTopa
TexHuyeckue  ycTpOHCTBA:  AJIEKTPOCKOII,
419 3JEKTPOMETP, DJEKTPOCTaTHYECKash 3alluTa,
o 3a3eMJICHHE BJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
4110 IIpakTrueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JINYHbBIX

CPEJIAX

Ycaopus CyHmIcCTBOBaHUA IHOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTo ToKa. McTtounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
422 Hamnpspkenune. 3akon Oma a1 yyacTka 1enu
123 DJNEeKTpUYECKOe COMPOTHBIICHUE. Y IENbHOE
o COTMPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuieIbHOe,
o CMEIIIaHHOE COSIMHCHHE TTPOBOTHUKOB
Pabota anexTpudeckoro Toka. 3akoH Jxoyis
4.2.5
— Jlenua
4.2.6 MOMIHOCTB PTEKTPUIECKOTO TOKA
anekTpoaBmwkymas cuina (manee — I/C) u
427 BHYTPEHHEE COMPOTHUBIICHUE UCTOYHUKA TOKA.
o 3akoH Oma 1 TONHOM  (3aMKHYTOM)
anekTpudeckoit nemnu. Koporkoe 3amMbIkanue
DneKTpoHHas MIPOBOJMMOCTH TBEPABIX
128 METAJUIOB.  3aBUCUMOCTH  COIPOTHUBJICHHS
o METaJIOB oT TEMIEPaTypPHI.
CBepXIpoBOAMMOCTh
429 DJIeKTpUYeCKM TOK B Bakyyme. CBoiiCTBa
o ANEKTPOHHBIX ITyYKOB
4.2.10 [MonynpoBoanuku. CoOCTBEHHas! M IPUMECHAs
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4.2.12

IIPOBOAMMOCTD TOJYNPOBOJHUKOB. CBoiicTBa

p-n nepexona. [lomynpoBoHUKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JCCOLIAaLUs.

DIIEKTPOJIN3

DIIEKTPUUYECKUI TOK B rasax.
CaMmocTOsITeNbHBII U HECAMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENBHOTO

paspsaa. Monaus. [1nazma

4.2.13

Texauueckue YCTpOWCTBA: aMIIepMeTp,
BOJITMETP,  PEOCTAaT, MCTOYHHUKM  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIU U0,
TEPMUCTOPBI u (boTOope3nucTOpHI,

HOJIYHpOBOIIHI/IKOBI)II\/JI Auoa, ralbBaHUKa

4.2.14

IIpaxTueckue paboThI. N3yuenne
CMEIIaHHOTO COEAMHEHHS PE3UCTOPOB.

N3smepenne 3JIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnportusienus. Habmionenue

QJICKTPOJIMN3a

11 KUIACC

Kon Koanposepsiemoro

pa3aesa 3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

4 SJIEKTPOAMMHAMUKA
MAT'HUTHOE I1OJIE. DJIEKTPOMATHUTHA A UHAYKIUA
TlocTosHHble MarHuThel. BzaumoneicTBue
431 MOCTOSIHHBIX MarHuTOB
43 MaruuTtHoe mone. BekTop MarHuTHOM
uHaykuud.  [lpuHmun — cynepno3uiuu.
4.3.2 Jluaum marnutHOM wuWHAYKuuu. Kaprtuna

JUHAM  MarHUTHOM  MHAYKIMU  TOJSA

IIOCTOSHHBIX MarHuToB




MarsuTHoe IIoJjie MNpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUM TTOJIS UIMHHOI'O IIPAMOTIO

MIpOBOAHMKA W 3aMKHYTOI'O0 KOJbLCBOI'O

433 MPOBOJHHUKA, KAaTyIIKH C TOKOM. OIBIT
Opcrena. BzaumoaeiicTBue IpOBOJHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOZyJIb U HallPaBJICHUE
Cuna JlopeHiia, €€ MOAYJIb U HaIllpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTULBl B
435 OJIHOPOJHOM MarHUTHOM Tone. PabGota
cunbl JIopeHna
4.3.6 SIBneHune HNeKTPOMArHUTHON UHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHON MHAYKIIMH
OJ1C unaykuuu. 3aKOH 31€KTPOMarHUTHOM
4.3.8 naaykuun dapanes
BuxpeBoe »snextpuueckoe rmone. IJ[C
WHIYKUUA B TIPOBOJHUKE, JBHKYLIEMCS
439 MOCTYMATeIbHO B OJHOPOJIHOM MAarHUTHOM
rnose
4.3.10 [IpaBusno Jlenua
NHnykTUBHOCTD. SIBI€HHE CAMOWHIYKIIHH.
43.11
O/1C camouHayKIIUN
DHeprusi MarHUTHOTO TOJsI KaTYyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TTOJIe
TexHudeckne  yCTPOMCTBA:  MOCTOSHHBIE
MarHuThbl, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOIBUTATEITb, YCKOPHUTEITH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpaxkTrueckue paboTHI. N3yuenue
MarHUTHOTO TOJI KaTYUIKH C TOKOM.
4.3.15 UccnenoBanue JA€UCTBUS  MOCTOSIHHOTO

Mar"ura Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKOUN




5 KOJIEBAHMA Y BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

KonebarenbHass cucrema. CBoOOIHBIE

kojieOanus. ['apMoHuueckne KoyieOaHuUs.
511
Ilepuon, wacrora, ammumtyga u  (dasa

KOJIeOaHui

[IpyxuHHbIi MasTHUK. MaremaTuyecKui
5.1.2

MasATHHUK

VYpaBHEHHE TapMOHUYECKUX KOJICOaHUM.
5.1.3 Kunemaruueckoe " TUHAMHYECKOE

ONMCAaHME KOJIEOATEIBHOTO IBUKECHUS

[IpeBpamenue SHEPTUH pu
FapMOHMYECKUX  KOJIeOaHUSX. Cas13p
514 aMILIUTY 1Bl KoaeOanuii UCXOIHON
BEJIMYMHBI C aMIUTUTYJaMH KoJieOaHUil e

CKOPOCTH U YCKOPCHUA

Konebarenbubiit  koHTyp.  CBOOOIHBIE

5.1 3JIEKTPOMArHUTHBIE KoJIeOaHus B
uaeaJbHOM  KOJIeOAaTeNIbHOM  KOHTYpe.

> AHasorusi MeXIy MEXaHHYeCKUMH U
3JIEKTPOMAarHUTHBIMU KOJIEOAHUSIMHU.

®opmyna TomcoHna

3akoH COXpPaHCHUA SHEPTHUU B UACAIIBHOM

5.16
Kosie0aTeIbHOM KOHTYpe

BhIHyX/IeHHBIE MEXaHUYECKHE KOJIeOaHuUs.

Pe3onanc. Pe3onanchHas KpHuBasl.
5.1.7

BoinyxneHHbBIE JIEKTPOMAarHUTHBIE

KoJIeOanus.

Ilepemennbii  Tok.  CuHycOMIAJIBHBIN
5138

IIEPEMEHHBIN TOK.

MomniHocTb [IEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYAHOE U JEUCTBYIOIEE 3HAYEHUE

CHJIBI TOKA U HAITPSAXKCHUA

5.1.10 Tpancdopmarop. [IpousBocTBo, nepenaya




5.2

U TOTpeOJeHNEe 3IIEKTPUYECKONH SHEPIrHH.
OKOJIOTUYECKUE PUCKU NPU IPOU3BOACTBE
JIIEKTPUYECKON SHEpIuu. Kyaberypa
HCIIOJIB30BAHHUS NIEKTPOIHEPIUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: celicmorpad,
ANEKTPHICCKHIA 3BOHOK, JIMHUN

QJICKTpoIepcaaqd

5.1.12

IIpaktuueckne pabotel. MccaenoBanue
3aBUCUMOCTH NEpUOJia MAJIbIX KoseOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpysa. MccienoBanue nepeMeHHOro TokKa B
Lenu W3 IOCIEA0BAaTEIbHO COEIUHEHHBIX

KOHACHCATOpPA, KaTYHIKU U pE3UCTOPa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

521

5.2.2

Mexanuueckue BOJIHBI, YCJIOBHS
pactpoctpanenus. Ilepuon. Ckopoctb
pacmpocTpaHeHuss W JUIMHA  BOJIHBI.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

Wutepdepenius " audpaxius

MEXaHHUYECKUX BOJIH

5.2.3

524

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKa.

Bricota Tona. Tem0p 3ByKa

3HeKTp0MaFHI/ITHHe BOJIHBI. YcaoBus
HU3JTy4YCHUA OJICKTPOMArHuTHBIX BOJIH.
Bzaumnuas OpucHTalrd BEKTOPOB E, Buvo

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

5.25

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:
OTpakKeHHE, NPEIOMIICHUE, MOJSpU3aLIMS,
mudpakius, uHTepdepeHuus. CKOpPOCTb

OJICKTPOMArHUTHBIX BOJIH

5.2.6

[lIxana AIEKTPOMATrHUTHBIX BOJIH.
HpI/IMCHeHI/Ie QJICKTPOMAaruuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpyuHIUIIBI PagUOCBA3M W TEJIEBUJICHUS.




5.3

5.2.8

5.3.1

Pannonoxkanus. ONEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYIKalolel cpebl

TexHu4ecKkue yCTpOWCTBAa: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, yJIbTPa3ByKOBas
JUarHOCTHUKA B TEXHHKE W MEIMIIUHE,
panap, paguonpuéMHUK, TEJEeBU30P,
anTeHHa, tenedon, CBU-neup

OIITUKA

[IpsmMonuHeiHOEe pacnpocTpaHEHUE CBETa

B OJIHOpOJHOM cpeae. Jlyu cBera

5.3.2

5.3.3

5.34

5.35

OtpaxxeHue cBeTa. 3aKOHbBl OTPaKEHHUS
cera. [loctpoeHne n300paxeHHil B IJIOCKOM
3epKajie

IIpenomnenne cBera. 3aKkOHBI MPEIOMIICHHS
cBera. AOGCONIOTHBIH noKazareJb
IIPEIOMIICHHUS

Iomxoe BHYTpPEHHEE OTpPayKCHUE.
[IpenenbHbIl yron IMOJHOIO BHYTPEHHETO
OTpaKECHHUSI

HMucnepcust  cBera. CHOXHBII  cOoCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparorniiue W pacceuBaronue JHH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOSHUE H
OIITHYECCKAas cualia TOHKOU JIMH3HBI.
[Moctpoenne n300pakeHN B COOMPAIOIINX
W pacceuBarommx JmH3ax. @Dopmyna
TOHKOW JIMH3bL. YBEJIHUEHHUE, JaBaeMoe

JIMH30M

5.3.7

HpCI[CJ'IBI NPpUMCHUMOCTH FCOMCTpH‘-ICCKOfI

OIITUKH

5.3.8

WNnrtepdepennuss  cBera.  KorepeHTHbIe
HACTOYHMKU. VYcenosus HaOII0ACHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTep(PEPEHIIMOHHONH KapTHHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakuus  cBeta.  Judpakunonnas
pemérka. YcinoBue HaOMIONEHHS TJIABHBIX
5.3.9 MaKCHUMYyMOB npu MaJCHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(PPAKIUOHHYIO PEIETKY

5.3.10 [Monspuzanus cBera

TexHu4eckue yCTpOWCTBA: OYKH, JIyIa,

¢doToanmapar, NPOEKIUOHHBIN ammapar,

53.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, JudpaKImOHHAS peiéTka,
TIOJISIPOH T
[IpakTnyeckne  pabOTHI. N3mepenue

nokaszatens npenomieHus. MccnenoBanue
5.3.12

CBOMCTB  W300pakeHMM B  JIMH3AX.

Hab6mronenue qucnepcuu cBeta

3JIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunel NpPUMEHUMOCTH  KJIACCHYECKOM
MEXAHHKHU. IToctynartsl TEeopun
6.1 OTHOCHUTEIIBHOCTH: MHBAapUaHTHOCTh
MOAYJsI CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIIUATT OTHOCUTEIILHOCTH DUHINITEHHA

6 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
6.2 3amemsieHue BpPEMEHU U COKpAIlEHUE
IUTUHBI
6.3 DHeprus ¥ UMIYJILC CBOOOTHOM YaCTHITBI

CBs3p Macchl C JHEPIHEW W HMMITYJIBCOM
6.4 CBOOOJHOW YacCTHUIbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHUIIEI

7 KBAHTOBAA ®U3UKA
BJIEMEHTBEI KBAHTOBOU OIITUKH

®otonbl. PopMmyina Ilnanka cBsa3u 3HEprun
7.1 7.1.1 ¢boToHAa C ero 4YacroToh. OHeprus H

UMIyJbC HOTOHA

7.1.2 OTkpeiTHE U HccaenoBanue Gporodddexra.




7.2

7.1.3

7.1.4
7.15

7.1.6

Omeiter AT Cronerosa. 3aKOHEI
dhoTodrddekra

YpaBHeHue OUHINITENHA st
dotorddekra. «Kpacnas TpaHUIIa»
dhoTorddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEHCTBUE CBETA
Texaudeckue ycTporcTBa: (HOTODIEMEHT,
¢doromaTIuK, COJTHEYHAS Oarapes,

CBETOIHO/T

CTPOEHUE ATOMA

721

Mopens atroma Tomcona. OnbITEI
Pezepdopaa o uccneqoBaHu0 CTPOCHUS

aToMa. HnaHeTapHas{ MOJCJIb aTOMAa

7.2.2

IToctynater bopa. Hznyuenue u
noryiomeHue (QOTOHOB TMpHU  Mepexojie
aToMa C OJHOIO YpPOBHS DJHEPIrUHM Ha
npyroi. Buasl criektpoB. CrieKTp ypoBHeEH

SHEPTUH aToMa BOJIOPOIa

7.2.3

724

BonxoBrele cBoiicTBa wacTuil. BoJHBI e
bponns. KopnyckynsipHo-BOIHOBOMI
nyanusM. Judpakuus 2JIEKTpOHOB Ha

Kpucrajuiax

CroHTaHHOE U BBIHYKACHHOC H3JIYUCHHUC.

YcTpoicTBO U PUHLIKIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCcTpOMCTBA: CHEKTPAIbHBIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktuyeckne  pabotel.  Habmionenue

JMHENYaTOro CreKkTpa

7.3

ATOMHOE PO

7.3.1

Meroasl HAOMIONEHUS W PETHCTpAIUU

OJICMCHTAPHBIX YaCTUIL]

7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OINBITHI




Pesepdopna mo ompeneneHH0 CcocTaBa
paguoakTHBHOrO  m3iydeHus. CBoiicTBa
anb(da-, OeTa-, raMMa-u3TydeHus. BriusHue

PaaAuOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

OTkppITHE  NOpPOTOHAa W HEUTpOHA.

Hyxnonnas moxmens sinpa ['eiizenbepra —
7.3.3

NBanenko. 3apsan sapa. MaccoBoe 4uciio

sapa. M3oronsl

Annda-pacna. DNEeKTPOHHBIH "

MO3UTPOHHBI  Oera-pacmaa.  ['amma-
734
U3IIy4EHUeE. 3aK0OH  PaJMOaKTUBHOIO

paciiaaa

235 OHeprusi CBSI3W  HYKIOHOB B  sIpe.
- SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHWe W CHHTE3
7.3.6
saaep

Snepusiii peaKTop. TepmosinepHbIit

cuHte3. [IpobGneMbl M HEpCHEKTHBHI
7.3.7

SIIEPHOM  DHEPreTUKU.  DKOJIOTMYECKHe

ACIICKTHI HﬂepHOﬁ SHEPICTUKHA

OnemeHTapHble  yacTulbl.  OTKphITHE
7.3.8 MO3UTPOHA. @®yHIaMEeHTaJIbHbIE

B3aUMOACHUCTBUS

TexHuyeckue  ycTpONCTBAa:  JIO3UMETD,
7.3.9 kamepa Bunbcona, snepHblii peaxTop,

aToMHast 6omMba

[Ipaktuuyeckue pabotel. HccienoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3MKHN

81 Bun 3Bé3mnoro nHeba. CosBe3musi, sipKue

3BéSIILI, IJ1aHCThI, X BUAUMOC NBUKCHUC

Conuneu”as cucrema. llimadmeTsl 3eMHOU

8.2
T'pYHIIbI. IInaHEeTHI-THTaHTHI u ux




8.3

CIIYTHHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Maunie

Testa ConHEYHOH CUCTEMBI

Connne, ¢otochepa wu  armocdepa.

CoiHeuHas aKTUBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJlyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Junarpamma
«CHEKTpaNbHBII  KJACC — CBETUMOCTDHY.
3BE3apl  VIABHOM  IOCJENOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB» MJIs

3BE37] TTIaBHOM IOCICA0BATEILHOCTH

8.6

Buytpennee CTpoeHue 3BE3N.

CoBpemMeHHbIE MIPEICTABIICHUS 0
MIPOUCXOXKICHUH U dBoJronnu ColHIa U 3BE3.

Jrarbl )KU3HA 3BE3]1

8.7

8.8

Mneunsii  Ilyte — Hama [anakrtuka.
CnupanbHasgs  crpykrypa  [amaktukwy,
pacupenenenue 3BE3N, Taza W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. [lmockas u  chepuueckas

noacucTemsl I ajJakTuKu

Tunel ramaktuk. PamuoranakTuku U

KBazapbl. UEpHBIE ABIPHI B SAPAX TaJaKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XabO0ma. PasOeranue razakTHK.
Bo3pact u paguyc BcenenHoil, Teopus
bosbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe n3nydeHne

8.10

Macmrabnass ~ ctpyktypa  BceneHnHoit.
Meraranaktuka. Hepeménnsie npoGiiemsbl

aACTPOHOMHH
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