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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUUA TIpernojiaBanusi yuyeObHoro npeamera «duszmka» B oOpa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommmxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMH IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpammanopu3nKeBKIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHUSI IPU BBHIMOJIHEHUU UMH YYEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuall U3 BCEX pa3JienoB (U3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU TTPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (hU3MUecKue Teopuu ((pOopMHpPOBAaHUE IMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOpaTOpHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOIIeCCa HCXONd U3 OCOOCHHOCTEW TUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YJIIENAETCS PEUNIEHUIO PACYETHBIX M KAue€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnenos. Jlig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k wMarepuaibHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHeTre (QU3MKU JOJIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHAMAJIBHON JOCTaTOYHOCTH H  OOECIeYMBACT IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pyIOBaHHE I YYEHMUYECKHX MPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKkKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
W3YUYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEIUICKTYyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (pOpMUpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKWU;

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

e (opmMupoBanue mpencTaBICHUNA O pONM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne dTUX Telield 00ecrieunBaeTCsl PelIeHueM CIEAYIOMMUX 3a/1a4d B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znueckoil MOAENbI0, 3aJad, MOJApPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U MPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHUH MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISETCS PEKOMEHJIOBAHHBIM, YUYUTEIbh JEJacT BBHIOOD
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢u3uku B GOpMUPOBAHUM COBPEMEHHON HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckue yCTPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHHUS IapUKa B BI3KOM KHIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJBXEHUS U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEIIA.

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

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmarumu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHust Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKM (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPIHUSL. [ToreHunanbHas SHEPrus yIIpyTo
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHECHHUEM MEXaHUYECKON JHEPruM CHUCTEMBI Tell.
3aKOHCOXPAHEHUSIMEXAHUYECKONIHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIUATLHOM YHEPTUN B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bIMONEKYAAPHO-KUHEMUYECKOUMeoOpUU

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHHETHYECKOW TEOpPUM HACAIBHOIO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbiThl 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AelIbHAs TEIJI0OEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh MPOIecCoB B MPUPO/IE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

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

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumarus.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MaTEpUaJoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAn0B. IIpOBOOHUKH, OUAJIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cunm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUA MEXIY HUMH U JUAIEKTPUUECKONU MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

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

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEILIAHHOE COEIMHEHHUE ITPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoimHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUXKYILAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

OneKTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBHUCHUMOCTH
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoHUKOBBIE TPUOOPEI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHuYecKue yCTpPOMCTBAa M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

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

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpadu U TEXHOJIOTUU.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOJUIBHHUK, KOHIUIIMOHEDP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM HMHAYKIMU. KapTWHa NUHUNA MarHUTHOW
WHIYKIUH TO0JI MOCTOSHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHMTHOTO TIOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYIAsA CHJIa HWHAYKIMU. 3aKOH JJIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOUHTYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJBUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHIAYKIHH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BhIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JJIEKTpodHEeprun. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJIeOATENbHON CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

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

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepedHble W MPOJOJNBbHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3U U TENIEBUICHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmronienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



UccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonMHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. I[IpenenbHbId yroja MOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

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

ColOuparome U pacceuBaroiiue JuH3bL. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

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

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEeJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBkI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB M300pakeHUM B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBbIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenune nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul



N3mepeHue nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbpl  MPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEHA.

OTHOCUTENBFHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTVHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBL.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmovlK6anmogouonmuKu

®otonsl. opmyna [1nanka cBsizu 3HEpru (OTOHA C €70 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OTtkpoiThe U ucciaegoBanue porodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dotorpdexra. YpaBuenue OuHmTeitHa s hoToddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydyenue u morjomieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPrUu aToMa BOJIOPO/Ia.

BoustHOBBIE cBOVicTBa yacTull. Bosbl ne bpois. KopryckynsipHO-BOJIHOBOM
Ty ali3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
paaroakTUBHOTO u3iydyeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4deHHUs.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens sipa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Torsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpobGiemMbl M TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIIA@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCISIOBATCILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue



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

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsieTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJIN3.



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

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHAYKIUOHHAs I€4Yb, pajap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpeamera «@Pu3nkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS y4eOHOro npeameTa « Pu3nKa» AOHKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
c()OPMUPOBAHHON BHYTpEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIECTBa, PACIIMPEHUE KU3HEHHOIO
OIBITA U OIBITA AEATEIBHOCTU B IPOLIECCE peald3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJILHON JESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULMN 00YYAIOLIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMaHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'PAXITAHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJECUCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTApHOM Y BOJIOHTEPCKOMN ACATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUAM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OILIGHHWBATh CUTYyallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYSACh HA MOPAJIBHO-HPABCTBEHHBIC HOPMBI U LIECHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4)3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYasi 3CTETUKY Hay4YHOI'O TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



S)Tpya10BOro BOCIMTAHMS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6)3K0JI0rN4eCKOr0 BOCIIUTAHMS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE IEHCTBUN B OKPY KaIOLIEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

c()OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYUST B  PaccMaTpUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJICTh HAyYHOW TEPMHUHOJIOTHUEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UYIECKOTO CONEpIKaHUs, MPUMEHEHHUIO Pa3IUIHBIX
METOJIOB ITO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBIABJIATh TPUYMHHO-CJCACTBEHHBIC CBS3M U aKTyaJu3MpOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3UKE B TPAKTUICCKYIO 00JIacTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HAaBBIKAMHM IOJYyYCHHS MHOOPMAIUK (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pecypcocOepeKeHUs, TPaBOBBIX H OJTHYECKHMX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIe yueOHbIe 1eCTBHA:
OCYIIECTBIISTH OOIICHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH,
pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallid H  CMST4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJb30BATh NMPEUMYIIECTBA KOMaHAHOW W MHAUBUIYAJIbHON
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHHUPOBATh JEHCTBUSA NO €€ JOCTHMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemlaraTb HOBBIE ITPOEKTHI, OLICHUBAaTh HJIEH C IO3MIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOW paOdO0ThI C yUETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEMICHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mpomecce DOCTHKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEPIIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEJUICKT, MIPEAOJIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMsl, BKIIIOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HMOIMOHAJILHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

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

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBl MUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIEeH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEW YU TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacro3HaBaTh (pu3nUecKue ABJIECHUS (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, HWHEPIUS,
B3aumojecTBue T, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, UCIApEHUE, KOHJACHCAIMs, TUIABJICHHUE, KPUCTAJUIM3alUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
coCylie, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECcCax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3ys (PU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTh, NEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHUS M €IUHMUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPrysl XaOTUUYECKOrO JBIKEHUS MOJIEKYJ, CPEAHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI J3HEprusi, padbora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yEMbIX BEJIMYHMH, UX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTU3UPOBaTh (YU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIL3Ys (PU3NUEeCcKue
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
HNPUHLNN CYNEPHO3UIUA CHUJI, NPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUUYECKOW PHEPTrUU TEIUIOBOTO JBUKEHUS MOJIEKYII C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKU3HM;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOpPYyJOBaHUs, MPOBOJAUTH OIBIT U
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTU  MEXAY  (GU3UYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PeE3ybTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BAaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCICTOBAHUI B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JaOOPATOPHOTO
00opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJn3a yCIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HE0OXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUEThl M OIICHUBATH PEaJTbHOCTh
MOJIyYEeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW W HAy4YHO-TIOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyto HHPOpMAITHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSCHEHHUE TMPOIIECCOB OKPYXKAIOMIETO MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpalleHu! ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJIi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH CPEIE;



paboTaTh B TIpyNNe€ C BBINIOJIHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUsX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMaTPUBAEMON MPOOIIEMBI.

K koniy oOyuenus B 11 kiacce mnpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (UBUYECKUX MOJCICH:
TOYEHHBIN AJIEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHBII UCTOUYHUK CBETA, siepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUSA TOKA, B3aMMOJCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTeppepeHus, audpakuus W MOJSApU3alMs CBETa, AUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJA, €CTECTBEHHAass W HCKYyCCTBEHHas
PaOaKTUBHOCTH;

OMUCHIBATh W3YUCHHbIC CBOWCTBA BEIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJICKTPUYECKYI0  MPOBOJUMOCTb  pPa3IUYHBIX  Cpeda) U
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3YsS (DU3UUYECKUE BEITHMYMHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKa, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIKYIAS CHJIa, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHra, WHIYKTUBHOCTb
KaTYIIIKH, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO TMOJIeH, MEepHoJ M YacToTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJiebaHu#M, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPHU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYCCKUI
CMBIC]I HCIIOJb3YEeMbIX BEJIMYMUH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYyI0 BEIWYUHY C JAPYTHEMH
BEITMYMHAMU;

ONKUCHIBATh H3YyYECHHBIE KBAHTOBBIC SIBJICHUS M TMPOLIECCHI, HCIOIb3YS
dbu3nyecKkre BETUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
WCITOJIb3yeMBIX BEJIMYMH, WX OOO3HAUCHUS W CIWHHIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BeJIUYUMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUMUNHBIL

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCEAOBATEIHHOTO W IMAPAUICILHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacipOCTpaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa Mg pororddexra,
3aKOH COXPAHCHHS JHEPTUHU, 3aKOH COXPAHCHHS HMITYJIbCa, 3aKOH COXpaHCHHS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, IMOCTYyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHHIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAIIPaBJICHNE BEKTOPa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIBI AMriepa 1 cuitbl Jlopentia;

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

BEITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH ITOM
dbopmynmpoBath TpobiieMy/3agady ¢ THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IHI,

OCYIIECTBJIATH MPSMbIC U KOCBEHHBIC M3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHHUH: TPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHJC TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHHUS,

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HCCIEOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEILCKOH W MPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
o00opy10BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3HMUECKUE BEIUYUHBI U (HOPMYIIBI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTh
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHUYECKH HEPOTUBOPEUHBYIO
[IETMOYKY pacCyXIEHHI C OMOpoi Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUS Y4eOHOM W HAyYHO-TIONMYJISIPHOW MH(pOpMAIMU, TOJTYYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyI0 HH(POPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, TNPHOOPOB U TEXHUYECKUX
YCTPONCTB, pa3iInyarh YCIOBUSA X 0€30MacCHOr0 MCHOJIb30BAHUS B IOBCEIHEBHOU
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTpOMCTBaMHU, JIJIsl COXPAHEHUS 3710POBbsS M COOJIIOIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY>KaroLIeH cpene;

paboTaTh B TpyHIe C BBHIIOJHEHHEM pAa3IMYHBIX COIHUATBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, pPalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJleKBaTHO OLIEHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVJIACC
Ne HaumeHoBaHuepasiejioB U
n/n TEMIIPOrPaAMMBbI

KoanuecTBoyacoB

Bcero KonTposbHbIepadoThI

Pa3pea 1. PU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUA

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(ungposbie)
o0pa3oBaTe/ibHbIepeCypChl

®u3uKa 1 METOABI HAYYHOI'O bubnuorexa [JOK
1.1 2
ITO3HAHMS https://m.edsoo.ru/7f41bf72
Hroromnopazaeny 2
Paznen 2.MEXAHUKA
bubmuorexa [JOK
2.1 K
vHeNatiia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aumamika https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBICOXPAHEHHUS B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7fA1bf72
Hroronopaznery 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBIMOJIEKYJISIPHO- bubnnorexka [JOK
3.1 . 9 1
KMHETUYECKOUTEOpUHN https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBEITEPMOMHAMIKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTtHble COCTOSIHUS 5 bubnuorexa [IOK
' BeniecTBa. Pa3oBble MEPEXOIbI https://m.eds00.ru/7f41bf72
Hroronopazneny 24



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

Paznen 4.9JIEKTPOAUHAMUKA

bu6mmoreka [IOK
4.1 1
DCKTPOCTATHIE 0 https://m.edsoo0.ru/7f41bf72
4.2 [ToCTOAHHBIN EKTPUUECKUI 12 bubnnoreka [HOK
' TOK. TOKH B Pa3iM4HBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroromopazaeny 22
PezepBHOEBpeMs 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

N KounyecTBOo4YacoB JJIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (ungposBbie)
n/ Bcer  Kontpoabubiepador IIpakTuyeckmepadort
TEeMIIPOrpaMMBbl o0pa3oBaTejbHbIEpeCYp
n 0 bl bl
ChlI
Pazaen 1.2JIEKTPOJIUHAMUKA
MaruauTHoerone. bu6mmoreka [IOK
1.1 11 1 3
DIIeKTpOMarHUTHASUH T KU https://m.edsoo.ru/7f41c97c
Hroromnopazaeny 11
Pazjnen 2.KOJIEBAHUSA U BOJIHbI
51 MexaHn4ecKue u 9 1 bubmuorexa [JOK
' AJIEKTPOMArHUTHBICKOJICOaHU S https://m.edsoo.ru/7f41c97c
59 MexaHuveckue u 5 1 bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIEBOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edso0.ru/7f41c97c
Hroronopaszneny 24
Pa3znen 3.0CHOBBI CIIEIIMAJIBHON TEOPUU OTHOCHUTEJIBHOCTH
OcCHOBBICTIEITUATEHOUTEOPUUOTHOCUTEITEHO bubnuotexa [JOK
3.1 4 1
CTH https://m.edsoo.ru/7f41c97c
Uroronopazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1
DIICMCHTEIKBAHTOBOHONTHKIL 6 https://m.edso0.ru/7f41c97c
4.2 Crtpoenuearoma 4 bubnnorexka [JOK



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

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOESIPO 5

Hroromopazaeny 15

Paznea 5.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK

5.1
https://m.edsoo.ru/7f41c97c

DJIEMEHTBIACTPOHOMHUH U aCTPOPHU3UKHU 7 1

Hroromnopazaeny 7

Pa3nesn 6.0OBOBIIAIOIIEE IOBTOPEHUE

bubmuorexa [JOK
6.1 000 4
OoobaroweenosTopeie https://m.edsoo.ru/7f41c97c
Hroronopaszaeny 4
PesepBHOEBpeMs 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KosaunuyecTBouacoB
aTrams JJ1eKTPOHHBbIENU(PPOBHICOOPA30OB
n  Temaypoka Be KoHTpobHBI IIpakTHYecKHn A Y P p P
YeHust aTeJibHbIepecypChl

/ ero  epaboThI epaboThI
n

®usuka — HayKa O PUPOJE.

1 Hayunsie MeT(})] bl no:l*))HapHIjIﬂ 1 bubmmorexa LIOK
Y A https://m.edsoo.ru/ff0c32e2

OKPY’KaIOIIIEeT0 MUpPA

Poab u mecto pusuku B

) (hopMUPOBaHUHM COBPEMEHHOM 1 bubnmnoreka [JOK
Hay4HOW KapTHHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETbHOCTH JIIOICH
MexaHudeckoe IBUKEHHE.

3 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 bubmuorexa [JOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEPHOEIIPAMOIMHENHOE IBUKE 1 bubnnorexka [JOK
HHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOETTPAMOIIMHENHOE T 1 bubnnoreka [JOK
BUKEHUE https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE.

7 I[I]:I/I)KCHI/IC MaTepUaIbHOM TOUKH 110 1 bubnmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH



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

IIpuHLIUII OTHOCUTENIBHOCTH

bubmuorexa [JOK

8 lNanunes. MHepunanbHble CUCTEMBbI
puu https://m.edsoo.ru/ffOc3be8
otcyeta. [lepBoiiizakonHproTOHA
Macca tena. Cuia. [lpunnun
9 Cynepro3uiuu cui. Bropoii 3akox bubmmorexa [JOK
yrep ' p . https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepuanbHON TOYKU
Tperuii 3akon Herotona s bubnunoreka [HOK

10
MaTepHalbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro taroreHus. Cumia

11 TKECTI bu6mmoreka [IOK

’ https://m.edsoo.ru/ff0c3d00
[TepBasikocMHUECKasICKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koogdumument

13 Tpenus. Cuiia CONpOTUBIICHUS TTPU bubnmnoreka [JOK
NIBIDKECHUH TeNa B JKUJIKOCTU WA https://m.edsoo.ru/ffOc3f76
rase
[ToctynaTenbHOE U BpanaTeabHOE

14 JBIKEHUE a0COIIOTHO TBEPIOTO bu6mmoreka [JOK
tena. MomenTcwibl. 1lneqocuisr. https://m.edsoo.ru/ff0c41a6
VY cnoBusipaBHOBECHUATBEPIOTOTENA
NMnynsc MaTepualbHONW TOYKH,

15 CUCTEMBI MaTepUATIbHBIX TOYEK. bubnnoreka [JOK
Nmmynbe cunbl. 3aKOH COXpaHeHuUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOCIBIKEHUE
PaGoTta 1 MOIITHOCTH CHITBIL.

bu6nmoreka [JOK
16 =~ Kunermueckas sHeprus

MaTepHaHBHOﬁ TOYKH.

https://m.edsoo.ru/ff0c4502



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

TeopemaoON3MeHEHUNKUHETUIECKO
Y SHEepruu

17

IToTrenumanpHas SHEPTHUsL.
[ToTeHunanpHas 3HEpPTUs ynpyro
neGopMUPOBaHHON NPYKUHBIL.
[ToreHnmanbHasIHEPTUATEIABOTU3H
IIOBEPXHOCTU3EMIIN

bubmuoreka [JOK
https://m.edsoo.ru/ffOc461a

18

ITorennuanabHBIE U
HeIoTeHIMaIbHbIE CHIIBL. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHII C
M3MEHEHHEM MEXaHHYEeCKOM
SHEPIUU CUCTEMBI TEJl.
3aKOHCOXPaHECHUSIMEXaHUYECKOM
SHEpPruu

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

19

Jlaboparopras pabora
«MccnenoBanue cBsizu pabOTHI CHIIBI
C U3MEHEHUEM MEeXaHU4eCKOM
SHEpIuu Teja Ha Ipumepe
pacTsHKeHUs PE3UHOBOTO KIyTay

20

Kontponbnas paboTa mo teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUsI B MEXAaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. BpoyHOBCKOEIBUKEHHE.

Auddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep JBUKEHUS U
B3aMOJECUCTBHS YaCTUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,



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

YKUJIKOCTEN U TBEPBIX TEII

23

24

Macca mosnekyn. KonnyectBo
Bemtecta. [locTostHHas ABoraapo
TemnnoBoe paBHOBecHE.

Temnepatypa u e€ uamMepeHue.
[lIxanatemneparypllenbcus

25

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomnroTHas Temreparypa Kak Mepa

CpeHEW KUHETUYECKON SJHEPTUU
JIBUKEHUSI MOJIEKYJI.
YpaBHenueMeneneena-
Knaneiipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akon/lanpToHa. I"'a30BBIC3aKOHBI

JlaGoparopHnas pabota
«MccnenoBanue 3aBUCUMOCTH
MeX/1y TapaMeTpaMu COCTOSHUS
pa3pekeHHOTO raza»

W3onpoueccs! B U1€aIbHOM Ira3e U
ux rpaduyeckoe MpeacTaBieHe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CHOCOOBI €€ U3MEHEHMS.
KonuyectBoTenioTs! u padoTa.
BHyTpeHHASHEPTUA0AHOATOMHOTO
ujealbHOrorasa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Buasitennonepenaumn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36



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

VY nenpHas TEINIOEMKOCTE BEIECTBA.
KonuyecTBO TEIIoThI Ipu

bubmuorexa [JOK

32
Terionepeaaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIMTIIpOIIECC

33 [lepBblii 3aKOH TEPMOAMHAMMKY U bubmumorexa [IOK
€ro NPUMEHEHHE K U30IIpoLIeccaM https://m.edsoo.ru/ffOc5efc
HeobOpatumocTh mporieccoB B

34 npupojie. Bropoii 3akon bubmmorexa [JOK

pHpoe. p https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKH

35 [Tpunmun nevictBus u KI1/{ bu6mmoreka [IOK
TETUIOBOM MaIIuHbI https://m.edsoo.ru/ff0c600a

36  Luxn Kapno u ero KIT/I

37 DKOJIOTHYECKUETTPOOIEMBITCILIONHE
preTUKu
O6o0maromuii ypok

38 «MOJ‘II:K JII;JIl Hazr()pmnxa OcHoBBI Bubnuorexa LIOK

YIP ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKIY
KonTponbhas pabota no teme
39  «MonekymnsipHas ¢pu3nKa bubmorexa HOK
YIP ' https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOAMHAMUKID)

40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenue n xunenue https://m.edsoo.ru/ff0c63b6
AOcomoTHas U OTHOCUTEIbHAS

41 BJIAKHOCTh BO3/IyXa bubmorexa HOK

DSV, https://m.edsoo.ru/ff0c64d8
Hacsiennsiitnap
Teépnoereno. Kpucraminueckue u
pA P bu6mmoreka [IOK
42  amopdHble Tena. AHU30TPOMIHS

CBOMCTB KpHUCTAJIJIOB. H(I/II[KI/IG

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

KPUCTAJUIBIL.
CoBpeMeHHbIeMaTepUalIbl

[IinaBnenue n KpUCTAIUIU3ALIMSL.

bu6mmoreka [IOK

43 Vv .
FICHIBHA TCILIOTA TITABICHHA https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44 Yy o
paBHERACTEIIoBorobaanca https://m.eds00.ru/ff0c6820
DOnexTpu3anys Tell. DIEKTPUIUECKUI
45  3zaps pI[BaLIIsH a DJIEKT I/ITIIE)ECKI/IX bubmmorexa [JOK
PAL. a p https://m.edsoo.ru/ffOc6bcc
3apsi0B
[IpoBOAHUKH, TUIIEKTPUKH U
46 H(I))J'I HHOBO HIfKI/I 3aK(l;)H Bubmorexa ITOK
YHpOBOA ' https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs INEKTPUUIECKOTO 3apsiaa
BzaumopeiictBue 3apsiioB. 3akoH
47 Kynona. To4yeyHbIH 3IEKTPUIECKUIA bubnmorexa LOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpssk€HHOCTB IIEKTPUYECKOro
48 noist. [IpuHIMn cynepno3sunuu bubnnoreka [JOK
JIEKTPUYECKUX MOJIEH. https://m.edsoo.ru/ff0c6df2
JInHnMHaNpsKEHHOCTH
Pabota cui anexkTpocTaTHieckoro
49 noxad. Ilorenmuman bubmmorexa LOK
’ ' https://m.edsoo.ru/ff0c6f00
Pa3zHoctenoreHnuaios
ITpoBOMHUKH U TUDIEKTPUKU B
50 3J'IpeKT I([)CTaTI/I'-I:([:KOM norj)ie bubnmorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JIMDIeKTpUIeCcKasIpOHUIIAEMOCTh
51 OnektpoémkocTh. Konnencarop bubmmorexa [JOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCcaTopa. DHEePTus
3apsDKEHHOT0 KOHJIEHCAaTopa

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

53

54

55

56

57

58

Jlaboparopnas pabota "U3mepenune
ANEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIUI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAIBLHOTO
amnmnapara, CTpyHHOTo IpUHTEpa.
DNeKTpocTaTUYEeCKas3aIIHNTA.
3a3eMIICHHEIICKTPOITPHOOPOB

DNEeKTPUYECKUI TOK, YCIOBHS €r0
cymectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
CormpoTuBieHuHE.

3akonOmMa IsTydacTKalenu

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIIaHHOE COETMHEHNE
poBoAHUKOB. JIaboparopHasipaboTa
«3y4eHnecMeaHHOTOCOEAMHEHU S
PE3UCTOPOBY

PaGota u moutHOCTH
AIIEKTPHYECKOTO TOKA.
3akon/xoyns-Jlenna

3akoH OMa 11t MOJTHOM
(3aMKHYTOM) AJIEKTPUUECKOM LIETIH.
KopoTtkoe 3ambikanue.
JlabopaTtopHas pabota «M3mepenne
OJIC ncToyHrMKa TOKA B €T0
BHYTPEHHET'O COITPOTUBIICHHUSI

0.5

0.5

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

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



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

59

60

PesepsHblii ypok. KonTponbsHas
pabora 1o Teme
"DnekTpoauHaMuka’ /
Bceepoccuiickas npoBepoyHas
paborta

Oo6o0maromuit ypok
«ONeKTpoIUHAMUKa /
Bceepoccuiickas npoBepoyHas
pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

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

61

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJIBIX METAJIOB. 3aBUCUMOCTD
COIPOTHUBIICHHS METAJJIOB OT
temnepatypbl. CBepXIpOBOAUMOCTh

62

63

64

65

66

DNEeKTPUUECKUN TOK B BaKyyMe.
CBOICTBaIEKTPOHHBIX ITy4YKOB

ITomynpoBOIHUKH, UX COOCTBEHHAS
U IPUMECHAsl IPOBOANMOCT.
CaoiicTBap—N-miepexo/a.
[TonynpoBoiHUKOBBIE TPUOOPHI
DNEKTPUUECKUH TOK B pacTBOpPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTUYECKASTUCCOLIUAIIHS.
DNeKTpon3

DNEeKTPUUECKU TOK B Ta3ax.
CaMOoCTOSTENILHBIN U
HECaMOCTOSITENIbHBIN pa3psi.
Momnuans. [1na3ma

DneKkTpudeckue npudopsl U
YCTPOMCTBA U UX NPAKTUYECKOE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

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

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



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

IIPUMEHEHHUE.
IIpaBunarexHUKHOE30MACHOCTH

KonrponsHas pabora o Teme

«Qnekrpocraruka. [TocTosHHBIH bubnuoreka [IOK
67 . 1
3JeKTpUuYecKuii TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PesepBHbIil ypok. O600mIaronmit bubnunoreka [HOK
68 1
ypok o remam 10 kacca https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne KosmuecTBouacos
n  Temaypoxa Bee  Komrpommmbre Mparrmeckie Haranzyd = DuieKTpoHHbIeHU(pPoBbHIEOOpa30BAT
eHHUs eJIbHbIepecypChl

/ ro padoThI padoThI

n
[TocTostHHBIE MATHUTHI U UX
B3auMo/jieicTBre. MarHuTHOE
nosie. Bektop MarHuTHON 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0c9778
WHIYKIUU.
JIMHUMMAarHUTHOMMHAYKIUH
MaruauTtHoe 1noJje NpoBOJHUKA
¢ TokoM. OnbIT Dpcrena. 1 bubnunoreka [JOK
BzaumopeiictBue npoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaboparopHas paboTa
«I/I3yzeHI/IlZ MaFII){I/ITHOFO I0JIA 1 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe

KaTYIIKA C TOKOM
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK C TOKOM. Cuiia
Awmnepa. JlabopaTtopHas pabora 1 1 bubnuoreka [IOK
«Hccnenosanue aemcTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha
pPaMKy C TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha
JBUKYIYIOCS 3aPSDKEHHYIO 1 bubnuorexa [IOK
yactulyy. Cuna Jlopenua. https://m.edsoo.ru/ff0c9df4
Pa6ota cuel Jlopenna



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DJNIeKTpOMAarHuTHasE MHYKIIUS.
IToTok BeKTOpa MAarHUTHOM
uaaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHON
unaykuuu Papanes
JlaboparopHas pabota
«HMccnenoBanue siBICHUS
3IEKTPOMArHUTHON MHYKITUI)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSB. fBIEHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrusi
MarHUTHOTO TOJIsl KaTYLIKHU C
TOKOM.
DIIEKTPOMArHUTHOETIOJE

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

10

TexHudeckue ycTpoucTBa U ux
MIPUMEHEHHUE: TIOCTOSTHHBIE
MarHuThl, 3J1€KTPOMArHUTHI,
3JIEKTPOJIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YaCTHUL, HAYKIIMOHHAS M€Yb
O6o0maromuii ypok
«MarauTHoe€ 1oJe.
DNIEKTPOMarHuTHasE UHIYKIUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarnauTHoe 1noe.
QHCKTpOM&FHI/ITH&?II/IH)IYKHI/IH»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHNYECKIE
koseOanus. 'apMoHnyeckue
Kosie0aHus. YpaBHEHUE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHUYECKHX KOJIeOaHUH.
I[IpeBpaineHue 3Hepruu

13

JlaboparopHas paboTa
«HccnenoBaHnue 3aBUCUMOCTH
MepPHOa MAJIBIX KOJICOAHMA
rpy3a Ha HUTH OT JUTHHBI HUTH
¥ MacChl Tpy3a»

14

15

16

17

KonebarenpHbIN KOHTYD.
CBoOoiHBIE
3HeKTpOMaFHI/ITHI)I€ KOHG63.HI/I$[
B UJCaJIbHOM K0JIeOaTEIEHOM
KOHTYDE.
AHAJIOTUAMEKTYMEXaHUICCKU
MH H
3JIEKTPOMArHUTHEIMHKOJICOaHH
MU

®opmyna Tomcona. 3akoH
COXpAaHEHUsS JHEPTUU B
u7eanbHOM KollehaTeTbHOM
KOHTYpE

[IpencraBnenue o 3aTyxarmux
KoseOaHusx. BeiHyXIeHHBIC
MEXaHHYECKHE KOJIeOaHus.
Pe3onanc.

BriHy X 1€HHBIEAIEKTPOMArHUT
HBIEKOJIEOAHUS

IIepeMeHHBIH TOK.
CuHycouanbHbIN
[IEPEMEHHBIN TOK. MOITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

MEPEMEHHOT0 TOKa.
AMIUTUTYIHOE U ACHCTBYIOIIEE
3HAYE€HHE CHJIBI TOKA U
HaIPsHKEHUS

18

Tpanchopmarop.
IIpousBoacTBo, nepenaya u
noTpedIeHue IEKTPUUECKOM
SHEPIruu

19

VYCTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, FeHEpaTopa
IIEPEMEHHOTI0 TOKA, JIMHUN
JJIeKTponepesad

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE
anekTposneprun. Kynprypa
UCIIOJIb30BaHUs
3JIEKTPOIHEPIUU B
[IOBCEHEBHOM KU3HU

21

22

Mexanndeckre BOJHBI,
YCJIOBHS pacTIpOCTPAHCHHS.
Ilepuon. Cxopocth
pacnpocTpaHeHus U JUIMHA
BOJHBL. [lonepeunsie n
MPOJI0JIbHBIEBOJTHBI

3Byk. CKOpOCTbH 3BYKa.
I'pomkocTs 3ByKa.
Bricorarona. TemOp3Byka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

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

23

BHGKTpOMaFHI/ITHI)Ie BOJIHBI, UX

bu6mmoreka [IOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

CBOMCTBA U CKOPOCTb.
[Ixana’neKTpOMarHU THBIXBOJI
H

https://m.edsoo.ru/ffOccfe0

[IpuHIMIIBI paANOCBA3U U

24 TeneBueHus. Pa3Burtue
CpEeACTB CBsA3U. Pannonokamnus

o5 KoHnTtposbHas padota bubnnoreka [HOK
«Konebanust 1 BOJHB) https://m.edsoo.ru/ffOcc6f8
[Ipamonuneitnoe

26 pacrnpocTpaHeHHE CBETa B bubnuorexa [JOK
OHOpOIHOM cpefe. ToueuHblid https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI

97 oTpaxeHus csera. [loctpoenune bubnuorexa [JOK
M300pakKeHHH B TIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue ceera. [lonHoe

28 BHYTPEHHEE OTpaKEHUE. bubnnoreka [JOK
IIpenenbHbIN yromi MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
JlaGopaTtopHnast pabota

29 «3mepenne mokasarens bubmorexa HOK

https://m.edsoo.ru/ffOcd67a

MIPEJIOMIIEHUS CTEKIIa»
JIun3sl. [TocTpoenne

30 M300paKeHUI B TUH3E. bubnuorexa [IOK
dopmyia TOHKOM JINH3BI. https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI

31 JlaGoparopHas paboTa



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccienoBanue CBOUCTB
M300paKCHHUH B JIMH3AX)

Hucniepcust cBera. CiiosXHbIM
coctaB Oemnoro cBeta. L[BerT.

32 JlaboparopHas pabota
«Habmonenne nucrnepcuun
CBETa»
Hurepdepenuus ceera.

33 )IHq)pr;(I}iHiﬁ CBETA. bubmmorexa [JOK

. https://m.edsoo.ru/ffOced22

JudpaknuoHHas pemeéTka

34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
Ilonspusanus csera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudopsl U

35 YCTPOICTBA U yCIIOBUS UX
0e30MacHOro0 MpUMEHEHUS
['paHUIIB MPUMEHIUMOCTH

36 KJIACCUYECKOU MEXaHUKH. bu6mmoreka [IOK
[TocTynaTel cnenuanibHOM https://m.edsoo.ru/ffOcf862
TEOPUH OTHOCUTEIBHOCTH
OTHOCUTEIHHOCTD

37 OJIHOBPEMEHHOCTH. bubnuoteka [JOK
3amesieHne BpEeMEHH U https://m.edsoo.ru/ffOcfad2
COKpAIlleHUE JITTHHBI
OHeprusi ¥ UMITyJIbC

38 PEAATUBUCTCKOM YaCTHUIIBI. bubmuorexa [JOK
CBs13b MacChl ¢ SHEPTHEN U https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTUATIOKOS

39 KonTponbras padora «OnTuka. bubmmorexa [JOK

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OcHOBBI cIELIMANIBHOM Teopun
OTHOCHUTEIBHOCTI

®otonsl. opmyia [Inanka.

bu6mmoreka [IOK

40
DHeprus ¥ UMIyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eu6 10K

nOJINOTEKA

41 .0 A.T.

Qorosdexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroieroBa
3akonbl poTtorddekra.
VYpaBHeHHE DUHINTEHHA IS
42 Q)(leoa dexra A bu6mmoreka [IOK
’ https://m.edsoo.ru/ff0d015e
«KpacHasrpanuia
doTtoadpdekra
Hasnenue cera. OnwiThl I1. H.
43 TeGenesa bu6mmoreka [IOK
FIeBd. . https://m.edsoo.ru/ff0d04a6
XUMHUYECKOEACHCTBHECBETA
TexHu4eckue ycTpoicTsa u
MpaKTUYECKOe TPUMEHEHHE:

44
dboTorneMeHT, PoTONATUHK,
CoNTHE4Has OaTapesi, CBETOUO/T
Pemenue 3agad mo reme

45 «DJeMEeHThI KBAHTOBOM bubmorexa HOK

https://m.edsoo.ru/ff0d0302
OIITHIKH
Mogaens atoma ToMmcoHa.

46 OmneiTer Pesepdopaa mo bubnmoreka [JOK
pacCesTHUIO O-4acTHII. https://m.edsoo.ru/ff0d091a
IInanerapHasmoenparomMa

47 ITocrynateibopa bubmorexa HOK

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

H3nydeHue u noryiomeHne
($bOTOHOB Mpu Mepexojie aroma
C OJTHOTO YPOBHS SHEPTUH HA
JIpyroi. BuasiciekTpoB

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

49

BonHOBBIE CBOMCTBA YaCTULI.
Bounnsl e bpoiiis.
KopmnyckynspHo-BOJIHOBO#
nyanu3M. CIIOHTaHHOE U
BBIHY>KJICHHOE U3JTy4YCHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPE/ICIICHUIO COCTaBa
PaAMOaKTHBHOTO U3TyUCHHUS

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

o1

CaoticTBa anbda-, 6era-,
I“aMMa-PI&]Iy‘IeHH?[. BJII/IFIHI/IG
paIll/IoaKTI/IBHOCTI/I Ha JKXUBBIC
OpraHU3MBI

52

OTkpBITHE TPOTOHA U
HeliTpoHa. M3oronsl. Anbda-
pacraj. SJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
I'amma-usnydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsi3M HyKJIOHOB B
anpe. SinepHsie peakuum.
SAnepuslii peaxtop. [IpoOremsl,
MEPCIEKTHBBI, SKOJIOTUIECKHE
aCIIEeKTBHI SJIEPHOM IHEPreTUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEeHTapHbIE YaCTHUIIBI.
OTtkprITHE TO3UTPOHA. MeTOo b1

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

56

57

HAOJIIOJICHUS U pEruCTpaluu
3JIEMEHTAPHBIX YACTHII.
KpyrasiiicTon
«DyHIaMEHTAIbHBIEB3aUMOIEH
ctBus. EquncTBodu3ndeckoit
KapTUHBIMUPAY

OTanbl pa3BUTHS ACTPOHOMUU.
[Ipuknagnoe u
MHPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMUH. Buj 3BE31HOTO
Heba. Co3Be3ausi, sipKue
3BE3/bI, IUIAHETHI, UX BUJIUMOE
nekenne. CoHeyHascucreMa

Comnnue. Conneynas
aKTUBHOCTL. McTOUHHK
sHeprun CoJiHIIA U 3BE3]T

3BE3/1bl, UX OCHOBHBIE
XapaKTePUCTHUKH.
3BE3ABINIABHON
MOCJIEI0BATEIbHOCTH.
BnyTtpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE MPEeCTaBICHUS
0 TIPOUCXOKICHUHU M IBOIIOIIUH
ConHua u 3B€37

58

Mineunsiii [IyTs — Hamna
I'amaktuka. Ilonoxenue u
nemxenne CoJHIa B
I'anaktuke. I'agakTHKH.
UEpHbieAbIphI B AIpaxTralaKTHK




59

60

Bcenennas. Pazoeranue
rajnaktuk. Teopus bonbiioro
B3pbIBA.
PenukTroBoensyueHue.
MeraranakTuka

Hepemenubienpo01eMplacTpoH
OMHUU

61

62

KontponsHas pabora
«ONEeMEeHThl aCTPOHOMMHU U
acCTpOPUZHKI

Ob6o6maromuit ypok. Posb
(bU3HUKHN U aCTPOHOMHH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM
U 3THYECKOU chepax
JESTSIIbHOCTH YeI0BEKa

63

64

65

Ob6o6maromuit ypok. Poib u
MeCTO (PU3UKHU U ACTPOHOMHH B
COBPEMEHHON HAy4YHOHN
KapTHHE MHpa

Ob6o6maromuit ypok. Posib
¢buznyeckoil Teopuu B
dbopMupoBaHUU
MIPEACTABICHHUHN O (HU3UIECKOI
KapTHHE MHpa

Ob6o6maromuit ypok. Mecto
(Gu3ryecKoit KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX




MPEJCTABICHUI O IPUPOJE

66

67

68

Pe3epBHblil ypok. MaruutHoe

nosie. DJIEKTpOMarHuTHas 1
WHTYKIIHS

Pe3epBHblii ypok. OnTuka.

OCHOBBI CIEUATIBHON TEOpUH 1
OTHOCUTEJIbHOCTH

Pesepnblii ypok. KBantoBas
buznka. DneMeHTHI 1
ACTPOHOMHUHU U aCTPOPUUKH
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

KonnposepsiemoropesyJbtara

10.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

JleMoHCTpUpOBaT, Ha NpUMEpax poiib U MECTO
¢uszuk B (HOPMUPOBAHUU COBPEMEHHOW Hay4YHOU
KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U

TEXHOJIOTMH, B IPAKTUYECKOM EATEIBHOCTH JIFOAEH

10.2

YuuteiBaTh  TpaHHIBI NPUMEHEHUS  W3YYECHHBIX
bU3MYEeCKUX  MOJIeTeH: MaTrepuajibHasi  TOYKa,
HHEepIMaibHas cCUCTeMa OTCYETa, aOCONIOTHO TBEPIOE
TEJIO, WJCAJbHbIA Ta3; MOAEIM CTPOCHUS TIa30B,
JKUJIKOCTEN U TBEPJBIX TEJ, TOUCUHBIN JICKTPUUECKUI

3apsia — IpU pemieHuu GU3NYECKUX 3a/1a4

10.3

10.4

Pacno3naBaTh (Qu3nueckue sBIEHUS (IIPOLECCH) H
OOBACHATP MX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIDHO-KUHETUYECKOH  TEOpUU  CTPOEHUs
BEIIECTBA W DJJIEKTPOAMHAMHUKU: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE  NIPSIMOJIMHEHHOE  JIBH)KCHHE,
cBOOOHOE MaJieHue TeJ, JBUKEHHE M0 OKPYKHOCTH,
UHEepLus,  B3auMmojeicTBue  Ten;  auddysus,
OpOYHOBCKOE JBUYKEHHUE, CTPOCHHE KUAKOCTEH U
TBEPABIX TeJ, U3MEHeHHe o0bémMa Ten 1pu
HarpeBaHuM (OXJIaX/EHUHU), TEMJIOBOE pPAaBHOBECHE,
HCIIapeHue, KOHJIEHCalus, IUIaBJICHUE,
KpUCTaJUIM3alus, KHIIEHHE, BIIAXKHOCTh BO31yXa,
MOBBIILICHUE JaBJICHUS ra3a NpU €ro HarpeBaHUU B
3aKpBITOM COCYZlE, CBSI3b MEXIYy HapaMeTpaMu
COCTOSIHMSI Ta3a B M30IPOLECCax; dJIEKTPU3aLHUs Tell,

B3aMMOJICHCTBUE 3aPsII0B

OnuceiBaTh MEXaHHYECKOE JABMOKCHUE, HCIIOJIb3YyA
(1)I/I3I/I'-ICCKI/IG BCJIIMYHUHBI: KOoOpJuHara, nyThb,
NepeMeIICHUC, CKOPOCTh, YCKOPCHHE, MacCa TCJia,

cuia, HUMITYJIBC TCIa, KHHCTHYCCKAasA OHEpru:,




NOTEHIMAJbHAs JHEprus, MexaHudyeckas pabora,
MEXaHUYeCKasd MOIIHOCTb; IIPU ONUCAHUU NPABUIBHO
TPAaKTOBaThb  (U3UYECKUH  CMBICI  HCIOJB3YyEMbIX
BEIMYMH, MX OO0O3HA4eHUs M E€AMHUIbI, HAXOAWUTh
dopMysbl, CBA3BIBAIOLIME JaHHYI  (U3UYECKYIO

BCJIIMYHHY C APYTUMH BCINYNHAMU

10.5

10.6

10.7

OnuceIBaTh HU3YyUYCHHBIC TCIIJIOBBIC CBOMCTBA TEI U
TCIIJIOBBIC SABJICHUA, HCIIOJIb3YyA (bnanecxne
BCIIMYMUHEBI: OaBJICHHUC TIal3a, TEMIIEpaTypa, CpEaAHAA
KHHETHUYECKasA OHEPrud XaOTHYCCKOI'O AOBHIXCHHA
MOJICKYJ, CpCAHCKBaJApaTH4YHasd CKOPOCTHL MOJICKYI,
KOJIMYECTBO TCIUIOTBHI, BHYTPCHHAA SHCPIUA, pa60Ta
rasa, KOS(I)(i)I/II_II/IeHT IIOJIC3HOI'O HeﬁCTBHH TCIIJIIOBOI'O
ABUIaTClisl; IIPH OIIMCAHWKU IIPABUJIBHO TPAKTOBATb
(1)I/I3I/I‘~I€CKI/II7I CMBICJT HCIIOJIB3YyCMbBIX BCJIWYUH, HUX
0003HaUYeHUsI U CANHHUIBbI, HaAXOIHUTb (I)OpMy.]'IBI,
CBA3BIBAIOIIUE JAaHHYIO (I)I/I3I/I‘IGCKYIO BCJIMUUHY C

APYyTUMH BCIIMYNHAM

OnucelBaTh HM3y4YEHHBIE DJIEKTPUUECKHE CBOMCTBA
BEUIeCTBA W DJJIEKTPUUECKHUE SBJICHUS (TPOIECCHI),
UCIONB3Ysl (U3NYECKUE BEJIMYMHBL DJIEKTPUUECKHUM
3apsj, IEKTPUYECKOE II0JIE, HANPSHKEHHOCTH I10JI,
NOTEHLIMAJ, PAa3HOCTh IOTEHIMAJIOB; NPH ONHCAHUH
IpPaBWIbHO  TpakToBaThb  (U3MYECKUH  CMBICI
UCIOJB3YEMBIX  BEJIIMYMH, HUX OOO3HAYeHUs W
elMHUIIBI;  yKa3bIBaTb  (OPMYJbI, CBSI3bIBAIOILUE
JaHHYI0  (U3MYECKYI0  BEIWYMHY C  JIpYTMMH

BCJIIMYNHaAMU

AHATM3UPOBATh (PU3UYECKHE TPOIECCHl W SBIICHUS,
UCTIONB3Ys (PM3MUSCKHUE 3aKOHBI M IPUHITUIBL 3aKOH
BcemupHoro tarotenus, |, 1l u |1l 3akonsr HetoToHa,
3aKOH COXpaHEHHs] MEXaHUYEeCKOW HHEPruH, 3aKOH
COXPAHCHUS MMITYJIbCA, PUHITUIT CYTIEPIIO3UIIAN CHII,
MPUHIIMIT ~ PAaBHONPABHS  WHEPUIUAIBHBIX  CUCTEM
oTCcuéTa; MOJIEKYJISIPHO-KUHETUYECKYI0O  TEOPHIO
CTPOEHHS BEIIECTBA, Fa30BbIC 3aKOHBI, CBS3b CPEAHEH
KHHETHYCCKOW  SHEPTMH  TEIUIOBOTO  JBHIKCHHS

MOJIEKYJ ¢ aOCOIIOTHOM TeMIepaTypoil, MepBblii 3aKOH




10.8

TEPMOJUHAMMKH; 3aKOH COXPAHEHMS 3JIEKTPUUECKOTO
3apsna, 3akoH Kynona; mnpu 3TomM  pasnnyarhb
CJIOBECHYIO bopMyIIUPOBKY 3aKOHa, ero
MaTEeMaTUYeCKOE BBIPAKEHUE M YCIOBHUS (TpaHULIbI,

00J1aCTH) TPUMEHUMOCTH

OOBACHATb OCHOBHBbIE NPHUHLMIIBI ACHCTBUS MAalIMH,
npuOOpOB M TEXHUYECKHMX YCTPOWCTB; pas3jinyarh
yclaoBUSL ~MX  0€30IIaCHOIO  HUCIOJIb30BAHUS B

HOBCCI[HCBHOfI KHU3HHU

10.9

10.10

10.11

10.12

10.13

BBIMONHATE ~ AKCHEPUMEHTHI [0  HMCCIIEOBAHUIO
(bU3NUECKUX SIBICHUI U TIPOIIECCOB C UCTIOIB30BAHUEM
NpsAMbIX W  KOCBCHHBIX PIBMCPCHI/IfI; Inpu 3TOM
dopmysmpoBark mpobiemy (3amady) HW THIIOTE3Y
y4eOHOTO JKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEUIOKEHHOTO 000pY/IOBaHUS, TMPOBOJWTH OIBIT U

(GhopMyIUPOBAaTh BHIBOJIBI

OcylecTBIATh NpsMBIE M KOCBEHHBIE H3MEPEHHUS
¢u3nveckux  BENMYMH, TpPU OTOM  BBIOMpATh
ONTUMAJIBHBIA CHOCO0 HM3MEPEHHsT U HCII0JIb30BAThH
U3BECTHBIC METO/IbI OLICHKH MOTPELIHOCTEN

U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH  MEXITy (U3NYECKUMU
BEJIMYMHAMU C HUCIIOJIb30BAHUEM NPSIMBIX W3MEPEHUM;
IIPU 3TOM KOHCTPYHPOBAThb YCTAHOBKY, (PMKCHPOBATH
pe3yabTaThl MOJYYEHHOH 3aBHCHMOCTH (PU3HUECKUX
BEJIMYMH B BUJE TaONULl U TpaduKOB, JeNaTh BBIBOJIbI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

CobOmtonate mpaBuia 0Oe3omacHOro Tpyjaa Hpu
MPOBEJCHUN HCCIEOBAaHUN B paMKax ydeOHOro
AKCIIEPUMEHTA, y4eOHO-HCCIIeI0BaTENbCKON u
IPOEKTHON  JEATEIBHOCTH  C  MCIOJIb30BAaHUEM
U3MEPUTENBHBIX ~ YCTPOHCTB M J1aODOPaTOPHOTO

00opyIoBaHuUS

Pemarp pacu€rHble 3aaud € SABHO 3a/laHHOM
busznyeckoil  MoOJenblo, UCHONB3Yys  (hu3HUecKue
3aKOHbl M TPHUHLUIIBI; HA OCHOBE aHaIW3a YCJIOBHUSA
3aJjaud  BBHIOMpaTh (U3NYECKYI0 MOJEIb, BBIJIEIAThH

dbu3nvecKkue BeIUYHHBI U (HOPMYJIBI, HEOOXOIUMBIE




U €€ pEeuIeHus, NMPOBOJAUTH PACUETHl M OLIEHUBATh
pEATbHOCTh TOJYyYEHHOTO 3HAa4YeHHS (HU3HUECKOM

BCIIMYHHBI

10.14

10.15

Pemate  kauecTBeHHBbIE  3aJladyd:  BBICTPaUBaTh
JIOTUYECKH HENPOTHUBOPEUHBYIO LENOYKY
paccy X JIeHUH C OINOpOil Ha HW3YYCHHBIE 3aKOHBI,

3aKOHOMCPHOCTHU U (1)I/ISI/II-IGCKI/IC SBJICHUA

Hcnonb30BaTe MpH  pelIeHMH Y4eOHBIX — 3ajgad
COBPEMEHHbIE HMH()OPMAIIMOHHBIE TEXHOJIOTUU IS
IIOMCKa, CTPYKTYpPUPOBAaHHs, HMHTEpPIPETaLUUd U
OpeJCTaBiIeHUs Yy4eOHOH U Hay4YHO-TOMYJISIpHOU
uH(popMaluy, [IOJIy4EHHOU u3 Pa3IMYHBIX
HUCTOYHUKOB; KPUTHYECKH AHAJIU3UPOBATh

oJIy4yacMyro PIH(bOpMaI_II/IIO

10.16

10.17

IIpuBoguTe mpUMEpPHl  BKJIAaJa  POCCUUCKUX U
3apyOeKHBIX YYEHBIX-(U3UKOB B pa3BUTHE HAYKH,
OOBSICHEHHE TMPOLIECCOB OKPYXKAIOLIEr0o MHUpa, B

Pa3BUTHC TCXHUKHU U TEXHOIOTHI

Hcnonp30BaTe TEOpETHYECKUE 3HAHHUA MO (DU3HUKE B
HOBCCILHGBHOI\/JI KHU3HU JJIsA oOecneueHust
O0e3omacHOCTH Tpu oOpamieHMH ¢ mpudopamu U
TEXHUYECKMMHU  YCTpPOHCTBaMHU, JJsI COXpaHEHHUs
300pOBbSI M COONIONEHHS HOPM OSKOJIOTHYECKOTO

MOBEJICHUS B OKPY’KAOUIEH cpee

10.18

11 KJIACC

KoanposepsieMoropesyJsibtaTta

PabGoTtath B Tpynme ¢ BBINOJHEHUEM pa3IUYHBIX
COIIMANbHBIX pPOJIeH, MIaHUPOBaTh PabOTy TpPYIHIIbI,
palMoHANbHO  pacmpenensaTb  O0A3aHHOCTH U
[JIAaHUPOBATh  JEATECIIBHOCTD B HECTAHIAPTHBIX
CUTYyallUsiX, aIEKBaTHO OLIEHUBATh BKJIAJl KaXKJI0TO W3
YYaCTHHUKOB TPYNIbl B PEIICHHE PacCMaTpUBAEMOM

poOIEMBI

IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThI 0CBOCHUSA
OCHOBHOI1 00pa30BaTeJIbHOI IPOrPpaMMBbI CPEAHEro
001iero o6pa3oBaHus




111

11.2

JleMoHCTpHUpOBaTh Ha MpUMEpax pojib U MECTO
¢u3ukn B (OPMHPOBAHMU COBPEMEHHON Hay4YHOUH
KapTUHBI MHUpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHI, B MPAKTUYECKOW NESITEIbHOCTH JIIOAEH,

LEJIOCTHOCTh ¥ €AMHCTBO (pU3MUecKOl KapTUHBI MUpa

VYuuThIBaTh  T'paHULBl IPUMEHEHHS  HU3YYCHHBIX
¢u3nUecKuXx MoOJeNeil: TOYEUHBIH 3IEKTPUUECKUi
3apsj, sAAepHas MOJECIb aroMa, HYKJIOHHAs MOJCIb

ATOMHOI'O AApa IIpHu pCHICHUN (1)I/ISI/I‘ICCKI/IX 3aga4

11.3

11.4

Pacrio3naBate (usmveckue sBIeHUS (IIPOIECCHI) U
OOBSICHATh MX Ha OCHOBE 3aKOHOB AJICKTPOIMHAMUKHU
Y KBAaHTOBOW (PU3UKHU: IJICKTPUUYCCKAsT TIPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XHWMHUYECKOE, MAarHUTHOE
NEHCTBUS ~ TOKa,  B3aUMOJCHCTBUE  MAarHWUTOB,
DJIEKTPOMArHUTHAsT WHAYKIUS, ACHCTBUE MAarHUTHOTO
MOJIsSI HA TIPOBOJHUK C TOKOM W JBIKYIIHMHCS 3apsi,
JJIEKTPOMArHUTHBIC KoseOaHus " BOJTHBI,
NPSIMOJIMHEHHOE PACIPOCTPAHCHUE CBETA, OTPAXKCHHE,
npejoMiieHue,  uHTepdepeHius, audpakuus U
TIOJIIPU3AITUS CBETa, JTICTICPCHS CBeTa,
doToanexkrpuueckuii 3¢ dekt (pororddexr), cBeTOBOE
JaBJeHHE, BO3HUKHOBEHHE JIMHEWYaTOro CIEKTpa
aToMa BOJOPOJA, €CTeCTBEHHAs U WCKYCCTBEHHAs

PaarnOaKTUBHOCTD

OnuceiBaTh ~ U3Y4YEHHBIE  CBOMCTBa  BEIECTBA
(ameKkTpuUecKue, MarHuTHBIE, ONTHYECKHUE,
ANEKTPUYECKYIO TPOBOJUMOCTh PA3IMYHBIX CpENl) U
AIIEKTPOMArHUTHBIC SIBICHUS (TIPOILIECCHI), UCIIONB3YS
(bU3UYEeCKHEe BEIMYMHBL: DJIEKTPUUYECKUA 3apsi, Cuja
TOKa, 3JIEKTPUUYECKOE HaIpsHDKEHHE, D3JIEKTPHUUECKoe
CONPOTHUBIIEHHUE, pa3HOCTh noTeHuuanos, JIC,
paboTa TOKa, WHAYKIHS MAarHUTHOTO TOJS, CHJa
Awmmepa, cuna JlopeHna, WHIYKTUBHOCTH KAaTYIIKH,
SHEPTUsl DJIEKTPUUECKOTO ¥ MArHUTHOTO TIOJIEH,
MepuoJ; W 4YacToTa KoyiebaHWil B KoIeOaTeITbHOM
KOHTYype, 3apsi M CcWia ToKa B MpoIecce
TapPMOHHYECKUX  DJICKTPOMAarHUTHBIX  KOJICOaHMH,

($hOKyCHOE pacCTOSTHAE U ONTHUYECKAst CUJIa JTMH3BI; TIPH




11.5

ONKCAaHUM TMPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCTIONB3YEMBIX  BEIMYUH, HMX OO0O3HA4YEeHUS U
eIUHULBI; yKa3blBaTh  (OPMYJIbI,  CBSA3BIBAIOIINE
JaHHYI0  (U3MYECKYI0  BEIUYMHY C  JIPYTUMH

BCJIMYNHaAMU

OnunceiBaTh  M3y4YECHHBIE KBAaHTOBBIE SBJICHHUS U
IOPOLECCHl, HCIONB3YSd (U3NYECKUE  BEITUUHUHBIL:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToOTa CBETA, SHEPIUs U UMIYJIbC (OTOHA, MEPHO
IoJIypacnana, SHEpPrus CBS3M aTOMHBIX SIEp; INpHU
ONHMCAaHWW TPABWIBHO TPAKTOBaTh  (U3HUYECKUI
CMBICJI UCIMOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUs U
eMHUIBI, yKa3blBaTb (OPMYJIbI, CBSA3BIBAIOLIUE
JaHHY!0  (U3WYECKYI0 BEJIMYMHY C  JAPYyTUMH
BEJIMYMHAMH, BBIUYUCIATH 3HA4YeHUE (HU3HUECKOM

BCIIMYHMHBI

11.6

11.7

AHanM3upoBaTh (PU3MUECKUE MPOIECCH U SIBICHMUS,
UCTIONB3YS (PM3MUECKHE 3aKOHBI M MPUHIUIBL 3aKOH
Oma, 3aKOHBI MOCIEAOBATEIBHOIO W MapauIeIbHOTO
COEIMHEHUS MPOBOJHUKOB, 3akoH [[xoyna — Jlenua,
3aKOH  JJIEKTPOMAarHWTHOM  MHAYKIHMH,  3aKOH
HOPSIMOJIMHEHHOTO pPacHpOCTPaHEHUs] CBETa, 3aKOHBI
OTpaKEHHsI CBETa, 3aKOHBI MPEJIOMJIEHUS CBeTa,
ypaBHeHHE OWHIITeHHa a1 ¢oroddpdekra, 3aKOH
COXpAaHEHMsI PHEPIruH, 3aKOH COXpPaHEHUs MMITYyJIbCa,
3aKOH COXpaHEHUs JJIEKTPUUYECKOro 3apsija, 3aKOoH
COXpaHEHHs MaccOBOTO 4YHCNa, MocTyjaaTel bopa,
3aKOH  PaJMOAKTUBHOIO  pacmajaa; MpU  3TOM
pasznuyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHUYeCKOe BBIPAKEHUE U YCIOBHs (TpaHUIIBL,
00acTH) IPUMEHUMOCTH

OnpenensTh  HampaBi€HUWE  BEKTOpAa  MHIYKIMU
MarHUTHOTO TMOJSI TPOBOAHMKA C TOKOM, CHJIBI

Awmriepa u cuibl JIopeHia

11.8

CTpouTh ¥ OIMCHIBaTh HM300pa)KCHHE, CO3]1aBaEcMOC

IJIOCKUM 3€pKajioM, TOHKOW JIMH30M

11.9

BrmomaaTh OKCIICPUMCHTBI 1o HUCCICIOBAaHHUIO

bu3nYeCKUX SIBICHUN U POLECCOB C UCIOJIb30BAHUEM




11.10

11.11

11.12

11.13

11.14

NpsAMbIX W  KOCBCHHBIX I/I3MepeHHI>'I; npu 3TOM
dbopmynupoBark mnpobiemy (3agady) HW TUIOTE3Y
y4eOHOr0 JKCIIEPUMEHTa, COOUpaTh YCTaHOBKY U3
HPEITI0KEHHOTO 000pyI0BaHKsI, MPOBOAUTH OIBIT U

(bopMyIIPOBATH BBIBOJIBI

OcymecTBIsATh TPSIMBIE W KOCBEHHBIE H3MEPEHUS
¢u3nveckux  BEIMYMH, TpPU OTOM  BBIOMpATH
ONTUMAJIBHBIA CIIOCOO HM3MEpeHHs] U HUCIOJIb30BATh
U3BECTHBIE  METOABI  OLEHKHM  MOTPEIIHOCTEH

M3MEpPEHU

HccnenoBaTh 3aBUCUMOCTH (DU3MYECKMX BEIUYUH C
UCIIOJIb30BAHUEM IIPSIMBIX M3MEPEHUM; IIPU 3TOM
KOHCTPYHUPOBATH YCTaHOBKY, ¢buKkcupoBatb
pe3yabTaThl MOJYYEHHOH 3aBHCHMOCTH (PU3HUECKUX
BEJIMYMH B BUJE TaOIULl U IpaduKOB, JeIaTh BBIBOJIbI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

Cob6mrogaTe mpaBuia 0e30MacHOrO Tpyna Mpu
MPOBEJACHUU HCCIEIOBAaHUNA B paMKax Yd4eOHOTO
AKCIIEpUMEHTA, y4e0HO-HCCIIeT0BATEIHCKOM U
MPOEKTHOM  JIEATENBHOCTH C  HMCIHOJb30BAaHUEM
U3MEPUTENbHBIX  YCTPOMCTB U  1abOpaToOpHOTO

00opy0BaHUS

Pemarp pacu€THble 3aaud ¢ ABHO 3a/laHHOM
¢u3nyeckol  MOJeNnblo, HUCHONB3Yys  (hu3HUecKue
3aKOHbl M NPHUHLUIIBI; HA OCHOBE aHAIW3a YCJIOBHUSA
3aJjaud  BBIOMpaTh (U3NYECKYI0 MOJAEb, BBIJIENAThH
¢uznyeckue BEIWYUHBI U (QOPMYJIBI, HEOOXOAMMbBIE
JUIsl €€ pelIeHUs, IPOBOAUTh PACUETHI U OIIEHUBATh
peaTbHOCTh TMOJYYEHHOrO 3HayeHHs (pusnueckon

BCJIMYHHBI

Pemarp  kauecTBeHHBbIE  3a/Jlaydl:  BBICTPaMBATh
JIOTUYECKH HEMPOTUBOPEUUBYIO LETIOYKY
pacCyXKJIGHU C OMOpOod Ha W3YUYEHHBIC 3aKOHBI,

3aKOHOMEPHOCTHU U (bl/ISI/I‘-IeCKI/Ie SABJICHUS

11.15

Hcnonp3oBaTh TOpHU  pelIEeHUH Y4YeOHBIX  3ajad
COBpEMEHHbIE€ HMH()OPMAIIMOHHBIE TEXHOJIOTUU IS
IIOMCKAa, CTPYKTypPUpPOBAHMS, HMHTEPIPETALUU U

MPEACTABICHUS Y4YeOHOM W  HAYYHO-TIOMYJISIPHOM




uHpopManuu, IIOJIyYEHHOMN u3 Ppa3JInYHBIX
HUCTOYHMKOB; KPUTHUYECKH aHaJIM3UPOBATh

MOJTy4aeMyro HH(POPMAIUIO

11.16

11.17

OOBSICHATH MPUHIUIBI ACHCTBHS MallMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3jInyaTh YCJIOBHA HX

0€30IaCHOr0 MCIIOIL30BaHHUA B HOBCG,Z[HCBHOfI KHN3HU

[IpuBoauTe, mpuMEpBl  BKJIaJa  POCCHUMCKMX U
3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
OOBSICHEHHE TIPOLIECCOB OKPYXKAIOLIETO MHpPa, B

Pa3BUTHEC TEXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOPETHYECKHE 3HAHUS IO (U3UKE B
MIOBCETHEBHOM KU3HU TUIst oOecrieyeHus
0e30macHOCTH MpU  OOpalieHud ¢ npudopamMu U
TEXHHYECKHUMH YCTPOHCTBAMH, IS  COXpaHCHUS
30POBbSI M COOJIIOJICHHS HOPM 3KOJIOTHMYECKOTO

MOBEJICHUS B OKpYXKAIOLIeH cpene

11.19

PaGotare B Tpymme ¢ BBIIOJIHEHUEM Pa3IMYHBIX
COLIMANIBHBIX POJIeH, IUIaHUPOBaTh pabOTy TIPYMIIbI,
pallMOHAIBHO  pacIpelenirTh 00s13aHHOCTH "
IUIAHUPOBATh  JICATETBHOCTh B HECTAHJAPTHBIX
CUTYyAIMsIX, aJIeKBaTHO OIEHHBATh BKJIAJ KaXKJIOTO W3
YYaCTHUKOB TpPYINIbl B PELIEHUE pPacCMaTpUBAEMOU

po0IeMbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Koapa3s
aejia

Koanposepsiemoro
3J1eMeHTa

[IpoBepsieMmbiedIeMEHTBICOIEPKAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

1.2

®usuka — Hayka o mnpupone. Hayunsle MeTozsl
MIO3HAHUA OKpy»Xkarouiero mupa. Ponp skcnepumMenTa
U TEOpUHM B IIPOLECCE IIO3HAHMS  MPUPOJBI.

DKCTepuMeHT B (pHU3UKe

MopenupoBanue GU3HUESCKUX SBJICHUN M MPOIIECCOB.
Hayunble runores3pl. @U3N4eCKHe 3aKOHBI U TEOPHUU.
I'panunel NpUMEHHUMOCTH  (U3HYECKUX 3aKOHOB.
[punmun cootBercTBus. Ponmb u Mecto (u3uku B
(hOopMUPOBAaHUM COBPEMEHHOH HAay4YHOH KapTHUHBI

MHpa, B IPAKTUYECKON AESITEIbHOCTHU JIOAEH

MEXAHUKA

2.1

211

2172

#i#HPari#KMMHEMATHUKA

MexaHn4deckoe JIBHOKCHHE. OTHOCHUTENHLHOCTD
MEXaHUYEeCKOT0 JIBVKCHUS. Cucremaorcuéra.
Tpaekropus

[Tepememnienue, CKOpOCTh  (CpemHsII  CKOpPOCTH,
MTHOBEHHAsi CKOPOCTh) M YCKOpPEHHE MaTepHaIbHOU
TOYKHM, UX INPOEKIMU HA OCH CUCTEMBI KOOPIMHAT.

CioxxeHrenepeMeeHnil U CII0KEHUECKOPOCTEN

2.1.3

214

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpPsIMOJIUHEIHOE
nBkeHue. ['paguku  3aBUCUMOCTH  KOOPJHMHAT,
CKOpPOCTH, YCKOpEHHS, NYTH U MepeMeuIeHHs

MaTepHaHBHOﬁ TOYKHU OT BPECMCHHA

CBoOoaHOe najieHne. Y CKopeHue cBoOOOTHOTO

najJieHus

2.15

KpHBOJ’IHHCﬁHOC JABHKCHUC. PaBHOMepHOC JABHKCHUC

MaTepUaIbHOM TOUYKH o OKPYKHOCTH.




2.2

2.16

VYIII0BasICKOPOCTh, JUHEHHAACKOPOCTh. Ilepuon u
yactoTa. LleHTpoCTpeMUTEIbHOCYCKOPEHHE

Texunueckue YCTpOﬁCTBaZ CIIMAOMETP, ABHXKCHUC

CHapsAO0B, LHCIIHBIC U pCMCHHBIC IICPCaAaAYN

2.1.7

221

2.2.2

2.2.3

224

[IpakTuyeckne paboThl. M3MepeHHe MrHOBEHHOM
ckopoctu. HMccrnenoBaHue COOTHOIICHHS MEXKIY
IyTSAMU, IPOUJICHHBIMHU TEJIOM 32 NOCJIEI0BATEIbHbIE
paBHBIE MPOMEKYTKHU BpEMEHU npu
PaBHOYCKOPEHHOM JBIDKCHUU c HadaJbHOM
CKOpPOCTbIO, paBHOM Hymt0. W3yueHue JBUIKEHUS
mapukKa B BSI3KOM XUAKOCTHU. V3ydyeHue IBHKEHUS

TeJla, OPOIIEHHOT0 TOPU30HTAIBHO
#H#HPar#H# IMHAMUKA

[Tpunnun otHocutenbHOCTH ["anunes. [lepBelil 3aK0H
HrroToHa. MHepumanbHble CUCTEMBI OTCUETA

Macca Tena. Cuna. [IpuHumn cynepnosuuuu cui
Bropoii 3akon HproToHa [1711 MatepualibHOM TOYKHU B
WHEPIUATBHON cucreme oTcuéra (UCO).
TperuiizakoHHpOTOHAIISIMATEPUATIBHBIXTOUEK

3akoH BCEMHUPHOI'0  TATOTCHUA. Cuna TSDKECTH.

IlepBas kocMuyeckast ckopocTb. Bec tena

2.2.5

Cunaynpyroctu. 3akonl yka

2.2.6

Cuna Tpenus. Cyxoe Tpenue. Cuia TpeHHUS
CKOJIb)KEHUSI M cuia TpeHus mnokos. Kosddumument
TPCHUA. Cuia COIIPOTUBJICHHUA IIPU IBUKCHHUU TCJla B

KUAKOCTHU HUJIM Ira3c

2.2.7

2.2.8

[MocTynarensHoe ¥ BpamatelbHOE  JIBUKCHHUE
abCoIOTHO TBEPJOTO Tena

MOMEHT CHUJIBI OTHOCHTEIIFHO OCH BpalicHHA. IIneuo

cuibl. YcnoBus paBHoBecus TBEpAoro tena B UCO

2.29

2.2.10

TexHuueckue ycTpoNCTBa: MOAUIMIIHUKH, BHKCHHE
HCKYCCTBEHHBIX CITyTHUKOB

[IpakTuyeckue paboTsl. 3yueHnue aBrxeHUs Opycka

M0  HAKJIOHHOM  INIOCKOCTH  II04  JIeHCTBHEM




2.3

3.1

HECKOJIbKUX cuil. VccrnenoBanue 3aBUCUMOCTU CHII
yOPYTrOCTH, BO3HHUKAOUIMX B jaedopmupyemoit
MPYXKUHE W PE3UHOBOM 00pasiie, OT BETUYHMHBI HX
nedopmaruu.
HccnenoBanueycioBuiipaBHOBECUATBEPIOTOTENA,

HMCIOIICTOOChBPAICHUA

##Par###3AKOHbBI COXPAHEHI A B MEXAHUKE

Nmnynsce MaTepHalbHON TOYKH, CUCTEMBI
231 MaTepUaIbHbIX TOYEK. MIMIyJIbC CUibl M U3MEHEHHE
UMIIyJIbCa Tella
9392 3aKoH COXpaHeHUs UMITyJIbCa B NCO.
o PeakTuBHOE BHXKEHNE
2.3.3 Paboracuis
2.34 MOILIHOCTHCHUIIBL
235 Kunernueckass SHeprust MaTepUaJbHOM  TOYKH.
o TeopeMa 0 KHHETHYECKOW SHEPTUH
[TorenumaneHass sHeprus. [loreHnmanbHas sHEprus
236 yIpyro nepopMHUpPOBaHHON HPY>KUHBI.
o [ToTeHuManpHasIHEPTUATENABOIU3UIIOBEPXHOCTH3EM
M
[loTeHumanpHple M HENMOTEHLMAIbHBIE CHIIBL. CBsI3b
237 paboOThl HEMOTEHUMAJIBHBIX CHJI C H3MEHEHHEM
- MEXaHUYECKON JHEPrUuu CUCTEMBI Te.
3aKOHCOXpaHEHUSIMEXaHUYECKONIHEPT U
2.3.8 Yupyrue u HeynpyruecToIKHOBEHHS
239 TexHuyeckue  yCTpONCTBa:  JIBUJKEHHE  PAaKeT,
o BOJOMET, KOTIep, MPY>KUHHBIN MHUCTONIET
[IpakTuueckue pabotel. M3yueHue cBs3M ckopocTeit
2310 Tel pu HEYNpyrom yaape.
HccnenoBannecBsI3npabOTHICHITBI c

I/I3MCHCHI/ICMMCXB.HI/I‘-IGCKOﬁBHCpFHHTCHa

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

#i#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHN

3.11

OCHOBHBIC TTOJIOXKCHUS MOHeKyHHpHO-KHHeTH‘{CCKOﬁ




teopu. bpoyHoBckoe  nBmwxkenue. uddysus.
XapakTep [IBWKEHHS UM B3aHMOJICHCTBUS YacTHII

BCIICCTBA

3.1.2

Mopenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TEIl
U OOBSICHEHHE CBOICTB BeELIECTBA Ha OCHOBE 3ITHUX

MojelIen

3.13

3.14

Macca MOJIEKY L. Komnyectso BEILIECTBA.
[Tocrosnnas ABoraapo

TenmoBoe  paBHOBecwe. Temmeparypa u  eé

n3mepenue. [Ikanaremneparypllenscus

3.15

3.16

3.1.7

Mopnens upeanbHoro raza. OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKOH  TEOPUH  HJICATBHOTO
rasa

AOcomioTHass TemmepaTypa Kak Mepa cpenHen
KMHETUYECKOM dHEPIuu TEIJIOBOrO JIBUYKEHUS YaCTHULL
raza. [lIkanaremneparypKenbBuHa

VpaBuenue Knaneilipona — MenaeneeBa. 3akoH

JanpToHa

3.1.8

I'a30BBIC 3aKOHBI. HSOHpOHCCCH B UJC€AaJIbHOM ra3€ C
MNOCTOAHHBIM  KOJIMYECTBOM BCIICCTBA: HU30TCPMaA,

n30x0pa, n3obapa

3.1.9

TexHHU4eCKUueyCTpOICTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuueckue padotsl. 3mMepenue maccol Bo3ayxa B
KJIACCHOU KOMHATe.
HccenenoBanne3aBUCUMOCTHMEXKAYIAPAMETPAMHUCOCT

OSTHUAPA3PCIKECHHOTI'Ora3a

3.2

OCHOBbI TEPMOAMHAMUKHU

3.21

TepmoanHamuueckass cucteMa. BHyTpeHHssT SHEPTUs
TEPMOJIMHAMUYECKOW CHUCTEMBbl M CIIOCOOBI €&

U3MCHCHUA

3.2.2

3.2.3

KonnuectBo Temmotel u  pabota. BHyTpeHHSs
9HEPrus OJJHOATOMHOTO HJEAJIBHOTO Ta3a
Bunet TEIUIoNEepe1adn: TEIIONPOBOAHOCTD,

KOHBEKIMS, H3lydyeHue. TemnoéMKocTh — Tena.




3.24

3.25

3.2.6

3.2.7

3.2.8

Y nenbuasg TETUIOEMKOCTD BellecTBa.

PacuérkonnuecTn ATCIUIOTRIIPUTEILIONCPEaAYC

IlepBeiii 3akoH TepMmoauHamMuku. IlpumeHnenue
IIEpBOr0 3aKOHa TEPMOJMHAMUKHU K H3OMPOILECCAM.

I'padmueckasunTepripeTanusapadboThiraza

TennoBbie mamuHbl. [[pUHIUIIBI IEUCTBUS TETIOBBIX
MamwH. [IpeoOpa3oBaHHs JHEPrUM B TEIUIOBBIX
MamuHax. Koaddumuent mone3sHoro  aencTBUA
(manee — KII) TermoBoit mammusl. [{ukn Kapho u
ero KII/]

Btopoit 3akon TepMoaumHamuku. HeoOGpaTumocTh
MpOIIECCOB B  mpupoje. TemioBble JIBUTATENH.
DKOJIOTHYECKHUE TPOOIEMBI TEIIIOIHEPTCTHKH
TexHu4eckue yCTpOWCTBA: JBHUraTelb BHYTPEHHEIO
cropanusi, ObITOBOH XOJOIUILHUK, KOHJIUIIHOHED

[Ipaktuueckne paborel. HM3mepenue yneiabHOU

TEIIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSAHUA BELIECBA. ®A30BbBIE

ITEPEXO/IbI

ITapooOpazoBanue u KoHJeHcanus. VcnapeHue wu

331 KUICHWE. YenbHas TeIioTa mapooOpa3oBaHUs.
3aBUCHMOCTh TEMIIEPATYPbl KUIIEHUS OT AaBJICHUS
332 AOGcCotoTHAs U OTHOCHUTENbHAs BIAKHOCTb BO3JyXa.
o Hacspiennsiitnap
Teépnoe Teno. Kpucrammmueckue u amopdHbie Tena.
3.3.3 AHnsorponuss  cBOWMCTB  KpucramoB. JKuakue
kpuctasuisl. CoBpeMeHHbIEMaTepUatbl
334 [InaBneHne W KpUCTaIU3alMs. YJelnbHas TerioTa
o mnaBneHus. CyOmumarus
3.35 YpaBHEHHETEIIIOBOTO0ATaHC A
TexHU4ecKue yCTpoiCcTBa: TUTPOMETP U IICUXPOMETP,
336 KaJIOPUMETP, TEXHOJOTMH IOJYYEHHUS] COBPEMEHHBIX

MareépuajioB, B TOM YHCIC HaHOMATCpHAJIOB, H

HaAHOTCXHOJIOT'NH




4.1

4.2

[IpakTuyeckne paboThl. M3MepeHHe BIIAKHOCTH

3.3.7
BO3yXa
SJIEKTPOAMHAMUKA
###Part#H# O JIEKTPOCTATUKA
411 DnekTpu3anusi Tel. DJIEKTpudeckuil 3apsa. [[Ba Buza
o ANEKTPUUECKUX 3apsiIOB
4.1.2 [IpoBOHMKY, AUBIIEKTPUKH U MOJIYIIPOBOJHUKH
4.1.3 3aK0HCOXPaHEHUSDIEKTPUICCKOT03apsiIa
4.1.4 B3aumoneiictBuesapsiios. 3akonKynona
DReKTpUuecKoe noJe. Hanpsoxk€HHOCTD
415 3JeKTpudecKkoro mnoss. [IpuHIMO Cyneprno3uuuu.
JIuHuM HanPSHDKEHHOCTH AJIEKTPUYECKOTO MOJIS
416 PaGora cun snekrpocratudeckoro nois. [loreHuann.
o Pa3znocthnioTeHIIMATIOB
[IpoBomHMKKM W  AMDJIEKTPUKH B  MOCTOSIHHOM
4.1.7 AIEKTPUIECKOM ToJie.
JunneKTpruiecKasnpoHUIIaeMOCTh
OnektpoéMkocTh. KonaeHcatop. DIeKTpoEMKOCTb
4.1.8 ILJIOCKOTO KOHJIEHCATOpA.
DHeprus3apssKeHHONOKOHIeHCcaTopa
Texunueckue YCTPOWCTBA: DIEKTPOCKOII,
419 ANEKTPOMETP, ANEKTPOCTaTUYECKas 3allluTa,
o 3a3€MJICHHE ANEKTPONPUOOpPOB, KOH/JIEHCATOP,
KCEPOKC, CTPYWHBINA TPUHTED
4110 [IpakTuueckue padoTsl. MI3mepeHne 3meKTpoEMKOCTH

KOHACHCATOpa

HH#HPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX
YcnoBus CYIIECTBOBAHMSI MTOCTOSTHHOTO
421 aNeKTpuyecKkoro Toka. Mcrounuku toka. Cuna Toka.
[TocTostHHBIN TOK
4.2.2 Hanpspkenne. 3akon Oma 17151 yyacTka LenH
423 DNeKTpruyecKoe COIIPOTHUBIICHHUE. Y nenbHOE

COITPOTUBJICHUEC BCIICCTBA




4.2.4

4.2.5

[locnenoBarenvHOe, MapauielibHOE,  CMEIIaHHOE
COEIMHEHHE MPOBOTHUKOB
Pabora »snexrpuyeckoro Toka. 3akoH JDkoyms —

Jlenna

4.2.6

MOIIHOCTBAJIEKTPUYECKOTOTOKA

4.2.7

4.2.8

4.2.9

4.2.10

4211

anekTpoaBkymas cwia (mamee — DJC) w
BHYTPCHHEE CONPOTUBIICHUE HWCTOYHHKA  TOKa.
3akoHOMa IS TIOTHOM (3aMKHY TOM )

SHCKTqueCKOﬁHCHH. KOpOTKoeSaMI)IKaHI/IC

ONEeKTpOHHAs IPOBOAUMOCTh TBEPABIX METAJUIOB.
3aBUCUMOCTb  COIIPOTUBJICHUS  METalIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

OnekTpuueckuidi Tok B Bakyyme. (CBoiicTBa
JIEKTPOHHBIX ITyYKOB

[TonynpoBonnuku. CoOCTBEeHHass W IpUMECHas
MIPOBOAMMOCTL TMONYyIpoBoAHUKOB. CBolicTBa p-N
nepexoza. IloaynpoBoIHUKOBBIETPUOOPHI

QHCKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAX.

DNEKTPONUTHYECKAs JUCCOMAIIHS. DIEKTPOIIU3

4.2.12

4.2.13

4.2.14

DnekTpuyeckuii Tok B razax. CaMOCTOSITENbHBIA U
HECAMOCTOSITEIIbHbBIN paspsia.
PaznuuHbleTHIIBICAMOCTOATENBHOTOPA3PSIAA.

Momaaug. 11nazma

TexHuyeckue ycTpoiicTBa: aMIIE€pMETp, BOJIBTMETP,
peocTaT, UCTOYHUKH TOKa, 3JIEKTPOHArpeBaTeiIbHbIE
pubopHl, JJIEKTPOOCBETUTENBHbIE npudopsI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIH JIHOJ,
TEPMHUCTOPHI u dboTope3ucTopsl,

HOJ'IyrIpOBOIIHI/IKOBHﬁ Auoa, ralbBaHUKa

[Ipaktuyeckue paboTbl. M3yueHwe CMeEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.
N3mepenne 3/1C UCTOYHMKA TOKA U €0 BHYTPEHHETO

COITPOTUBJICHU. Ha6J'IIOJIeHI/IGBJ'IeKTp0J'II/I3a



11 KIIACC

Koapasn Koanposepsiemorosa
IIpoBepsieMbledTeMeHTHICOAEPKAHUS
eja eMeHTa
4 OJIEKTPOAMHAMUMKA
###HPar###M AT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHAS MHAYKINA
IlocTosiHHBIC MAarHHUTHI. BzaumoneiictBue
431 ITOCTOSIHHBIX MarHUTOB
MarnutHoe nosie. BEeKTop MarHUTHON MHTyKLIMH.
[Mpunnun cynepno3unuu. JIMHUKM MarHUTHOU
432 WH]TyKIIUH.
KaprunanuHuiiMarHUTHOMMH Ty KUMHTIOISATIOCTOS
HHBIXMarHUTOB
MaruuTHO€ 1oje NpoBOJHUKA ¢ TOKOM. KapTtuna
JIUHUAW TOJIS JUTMHHOTO TPSIMOTO IMPOBOJHHMKA H
4.3.3 3aMKHYTOT'O KOJIbLIEBOI'O ITPOBOJHUKA, KaTYILIKU C
TOKOM. OnbITOpcTeaa.
B3anmoneicTBHEIPOBOAHUKOB ¢ TOKOM
4.3.4 Cuiia Amriepa, €€ MOJTyJIb M HalpaBJICHUE
43 Cuna Jlopenma, e€ Moaynbp UM HallpaBJICHHUE.
4.3.5 JIBrkeHne 3apspKEeHHOW 4acTULBI B OHOPOJIHOM
MarHuTHOM Tofie. Pabotacunsi/lopenna
4.3.6 SIBnEeHMEINEeKTPOMArHUTHOMUH Y KUY
4.3.7 [ToToKBEKTOpaMarHUTHOMMHIYKIIUN
OJC wuHaykuuu. 3aKOH 3JIEKTPOMArHUTHOU
4.3.8 naaykuun dapanes
Buxpesoe anexrpudeckoe none. JC uHAyKIINN
439 B MPOBOAHUKE, JBUKYIIEMCS MOCTYINATEIbHO B
OJTHOPOJTHOM MarHUTHOM IT10JI€
4.3.10 [IpaBunoJlenna
NunyktuBHOCT. SABienue camomuaykiun. 3/C
4311 CaMOWHTyKITUH
4.3.12 DHeprus MarHUTHOT'O TOJISl KaTyIIKH C TOKOM
4.3.13 DNEeKTPOMAarHUTHOETIOJE




4.3.14

TexHnueckue ycTpoucTBa: MOCTOSIHHBIE MAarHMTHI,
JJIEKTPOMArHUThI, 3JIEKTPOIBUrATEIb, YCKOPUTEIU

OJICMCHTAPHBIX YaCTULl, MTHAYKIUOHHAA IICYb

4.3.15

[Ipaktuyeckue paboTsl. M3ydueHue MarHUTHOTO
I0JIA KaTylIKu ¢ TOKoM. MccnenoBanue nencTBus
IIOCTOSIHHOTO MAarHuTa Ha paMKy C TOKOM.

I/ICCJ'ICILOBaHI/IeﬂBHeHI/IHBHeKTpOMaFHHTHOﬁHHHYK

1007011
5 KOJIEBAHUA 11 BOJIHBI
#HHPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
KonebarenbHas CUCTEMA. CBobOo1HBIE
5.1.1 KoJe0aHusl. I'apmonunueckue KoJieOaHusI.
[lepuon, yactoTa, amMmmuTyaa u daszakoiedanuit
5.1.2 [IpyxuHHBIIMAasITHUK. MaTeMaTHYECKUUMAsITHUK
VYpaBHeHue TapMOHHYECKUX KoJieOaHuH.
513 Kunematnueckoe u JMHAMHYECKOE OMNMCAHHUE
K0J1e0aTeNbHOTO ABUKCHUS
[IpeBpamenue »HHEpruuM MNpu TapMOHUYECKHX
14 kojeOaHusax. CBsA3b AaMIUIUTYJbl KoJeOaHUMU
>L WCXOJTHOW BENIMYUHBI C aMILTUTYyIaMU KoJieOaHui
€€ CKOPOCTH U YCKOPEHUS
5.1 KonebarenbHblit KOHTYP. CBoboHBIE
JIEKTPOMArHuTHbIE KoJe0aHWs B HIEaIbHOM
L KoJ1e0aTeIbHOM KOHTYpe€.
> AHaNOTUAMEXKTYMEXaHUYECKUMHU u
ANEKTPOMarHUTHBIMUKOJIEOAHUSMHU.
®opmynaTomcona
3aKOH COXpaHEHHsS DSHEPIMM B HJEAITBHOM
>1.0 Kosie0aTeaIbHOM KOHTYpe
BoiHyX/IeHHBIE ~ MEXaHWYecKHe  KoJeOaHWs.
5.1.7 Pesonanc. Pe3onanchHas KpHUBasl.
BbIHy X 1€eHHBICAIEKTPOMArHUTHBIEKOJIEOaHH L.
£1g IIepemenHbII TOK. CuHycouanbHbIN

IIEPEMEHHBIN TOK.




5.2

MOH_IHOCTI: NEPCMCHHOT'O TOKaA. AMHHI/ITy,Z[HOG n

5.1.9 JCUCTBYIOIIEE  3HAYEHHE  CHUJIBI  TOKa H
HaNPSDKEHUS
Tpanchopmarop. IIpousBoactBo, mepemada u
norpebiieHue INEKTPUYECKOM SHEpPTUH.
DKOJIOTUYECKUE PUCKH TpPU  MPOU3BOJICTBE
>110 BJIEKTPUYECKON SHEPIruu. Kynbrypa
WCIIOIb30BAHUS AJNEKTPOIHEPTUH B
MTOBCEIHEBHOM JKU3HU
Texuuyeckue YCTpOMCTBa: ceiicmorpad,
>111 3IEKTPUUYECCKUN 3BOHOK, JIMHUU dJIEKTpOIepead
[IpakTuueckue paboTHL. Uccnenoanue
3aBUCHMOCTH Tepro/ia MalbIX KojeOaHui rpysa
5110 Ha HHUTH OT [JIMHBI HUTH M MacChl Tpy3a.

Hccnenosanue MNEPpEMCHHOI'O TOKa B LOCIIK U3
MOCJICAOBATEIIBHO COCAUHEHHBIX KOHJCHCaTOopa,

KaTyliKU U pEe3ucTopa

#HPartH#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbBI

MexaHunueckue BOJTHBI, YCIIOBHSA

pacrpocTpaHeHHs. [Tepuon. Ckopoctb
>21 pacrpocTpaHeHHs M JJTMHA BOJHBL. [lomepednsie

U TIPOJIOJIbHBIEBOJTHBI

##HPar###  Murtepdepenuus u  nudpakuus
022 MEXaHUYECKUX BOJIH

3Byk. Ckopocth 3Byka. ['pomMKOCTh 3ByKa.
523 Bricotarona. TemGp3Byka

DJEeKTPOMarHUTHBIE BOJHBI. Y CIOBHS U3ITyYECHUS

AJIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
524 BEKTOpOB E, B 1 v B 31IeKTpOMarHUTHON BOJIHE B

BaKyyMe

CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH: OTPaXXEHHUE,

MpesioMIIEHHE, TOJISIpU3AITHS, TQpakus,
5.25

UHTEephEpeHIIHs.

CKOpPOCTBIIEKTPOMATHUTHBIXBOJTH
5.2.6 [lIkana >M€KTPOMarHUTHBIX BOJH. [IpumeHeHue




QJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6BITy

5.2.7

5.2.8

[IpuHuMnBl  paguoCBsi3M U TEJIEBUJICHUA.
Pagnomoxanus.
DNeKTpOMarHuTHOE3arps3HEHUECOKPY KAIOIIeHCp
€/1bl

Texuuueckue yCTpOiicTBa: MY3bIKaJIbHbBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi IUArHOCTUKA B
TEXHUKE M MEIULUHE, pajap, paguonpuéMHUK,

TEJNEeBU30p, aHTeHHA, Tenedon, CBY-neun

5.3

#HH#HParHH#HOII TUKA

531

5.3.2

5.3.3

[IpsMonMHEHOE pPacHpOCTpAHEHUE CBETa B
OZIHOPOJHOM cpene. JIyucsera

OtpaxkeHue cBeTa. 3aKOHbI OTPAXKCHHUS CBETa.
IoctpoeHue n300paxeHHi B IIIOCKOM 3epKajie
IIpenomnenne cBera. 3akOHBI IPENIOMIICHHS CBETA.

AOBCOTIOTHBINIOKA3aTEIbIPETOMIICHUS

534

5.35

[TormHoe BHyTpeHHEE oTpaxkeHue. [IpenenpHblid yron
MOJTHOTO BHYTPEHHETO OTPAKEHUS

Hucnepcusi cBeta. CnoxHBIH cocTaB 0esoro

ceera. [IBer

5.3.6

Colwuparonue U paccewBaromiie JUH3bL. ToHKas
muH3a. DOoKyCHOE pAacCTOSIHUE M ONTHYECKAs
cwiia TOHKOM JuH3bl. [locTpoenue n3obpaxkeHuit
B COOMpamIMX M pPacCeMBAIOLIUX JIMH3aX.
dopmyna TOHKOH JINH3b1. Y BEJINYEHHE,

JTaBae€MOEINH301

5.3.7

[IpenenbmpuMeHMMOCTUTEOMETPUYECKONONTUKHI

5.3.8

5.3.9

WNuTepdepennus CBETA. KorepenTHsie
WCTOYHUKH. YCIIOBUS HAOIIOACHUS MaKCHMYMOB
U MUHUMYMOB B HMHTEPPEPEHIMOHHOW KapTHUHE
OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHKOB

Hudpakius csera. JludpakunoHHas pemérka.
VYcnoBue HaONMONEHUS TJIABHBIX MaKCHMYMOB

npru MmaaCHUM MOHOXPOMATUYCCKOTO CBCTA Ha




TU(PPAaKINOHHYIO PEIIETKY

5.3.10 [Monspuzanusceera
TexHuueckue  yCTpOMCTBA: OYKH,  JIyIIa,
£311 ¢doroanmnapar, IIPOEKLIMOHHBIN ammapar,

MHUKPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITHKa,

nudpakMOHHas PEIETKA, MOISIPOU]

[Ipaktuueckue padoTsl. M3mepeHue mnokaszarens

MIPEIOMJICHUSI. UccnenoBanue CBOICTB
5.3.12 ]

M300paxeHHi B JUH3aX.

HaGurotenuequcepcuucBeeTa

SJIEMEHTHI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

I'panuisl IIPUMEHUMOCTH KJIACCUUYECKOHN
MEXaHUKH. ITocTyatel TEOPUHU
6.1 OTHOCHUTEIIBHOCTU:  WHBAPUAHTHOCTbH  MOZYJIA

CKOPOCTHM  CB€Ta B  BaKkyyMe, IPUHLUI

OTHOCHUTEJIHLHOCTH DHUHIITEHHA

° OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
02 3amMezsieHNe BPEMEHU U COKPAIICHHUE JTHHBI
6.3 DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI
CBsi3pb  MacChl C DHEPrUe H HUMIYJIHCOM
6.4 CBOOOAHOM YaCTHIIBI.
DHEPrusIImOKOsCBOOOJHONIACTHIIBI
7 KBAHTOBAS ®U3UKA
#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKU
®ortonbl. Popmyna IlmaHka cBiA3M BHEpruu
7.1.1 ¢boToHa ¢ ero yactroTo. ODHeprus u
UMIyJIbcPOoTOHA
OTkpbiTHE ©  uccrienoBanue  ¢orodpdekra.
71 112 Onpitel A.I'. CToneroBa. 3akonbIpoTodhdeKTa
VYpaBHenue OifHmTedtHa I QoTodddexTa.
[ «Kpacnas rpanuna» gorosdpdexra
7.1.4 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.15 XHWMHYECKOEIECTBUECBETA

7.1.6 Texauueckue YCTpOWCTBA: (dhoTod1EeMeHT,




dboTonaTuuk, comHeyHast baTapesi, CBETOIUO/T

7.2

7.3

CTPOEHUME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopaa mo
WCCIIEIOBAaHUIO CTPOCHHS aTOMa.

[InanerapHasmonenbaTroMa

71.2.2

7.2.3

7.24

7.2.5

IToctynarel bopa. M3nydeHune u morzioueHue
(OTOHOB IIpU MEPEXOJE aTOMa C OJHOTO YPOBHS
SHEpPruu Ha JIPYTOM. BunsicniekTpos.
CrekTpypOBHENIHEPIrUMaTOMABOI0PO1A
BosiHoBwie cBolicTBa yactuil. Bonnsl ne bpoitns.
KopmyckymnsipHo-BostHOBOH myanu3M. J{udpakums
JIEKTPOHOB Ha KPUCTAJLIAX

CrioHTaHHOE€ M BBIHYXJECHHOE  H3JIy4EHUE.
VYcTpoiicTBO U IPUHIMIT pabOTHI J1azepa

TexHuueckue YCTPOﬁCTBaZ CHeKTpaJ'IbHHﬁ aHaJInu3

(cnexkTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTEP

7.2.6

7.3.1

[IpakTnueckue paboTHI. Habmronenue

JIMHEWYaTOro CIEKTpa
ATOMHOE A1PO

Metoasl Ha6J'IIOI[eHI/I$I 151 perucTpanmuu

OJICMCHTAPHBIX YaCTUI]

7.3.2

7.3.3

7.3.4

7.3.5

OTkpeiTHE PalMOaKTUBHOCTH. OnbIThI
Peseppopna  mo  ompemeneHHIO  cOCTaBa
paauoakTUBHOro u3iaydeHus. CpoiictBa anbda-,
Oera-, ramMMa-u3JIyq4eHusl. Bnusaue

PaaAOaKTUBHOCTHU HaA JKUBBIC OPIraHU3MBbI

OtkpbiTHE TpOTOHA W HeWTpoHa. HykioHHas
Mozienb sapa [eisenbepra —  VBaHeHko.
3apsananpa. MaccoBoeuucinosiapa. Mzoronsl
Anbda-pacnaa. DIEKTPOHHBIM U TMO3UTPOHHBIN
OeTa-pacmnaj. I'amma-n3nydenue. 3akoH
PaIMOaKTUBHOIO pacnaja

DHeprusi CBsI3M HYKIOHOB B sjape. SnepHbie

cuibl. Jledekt Macchl siapa




7.3.6

Snepusle peakuuu. JleneHue U CUHTE3 sAEp

7.3.7

Snepuslii  peaktop. TepmosiIepHBI  CHHTE3.
[Ipo6nembl M EPCIEKTUBBI SIIEPHOM SHEPreTUKH.

DKOJIOTMYECKUEACTIEKThIAIEPHONIHEPT € TUKU

7.3.8

7.3.9

OnemeHTapHble YyacTULbl. OTKPHITHE MO3UTPOHA.
DyHJaMEeHTaIbHbIE B3aUMOJICHCTBUSA
TexHudeckue yCTpOWCTBA: JO3UMETpP, Kamepa

Bunbcona, siiepHbIi peakTop, aToMHast OoMOa

7.3.10

[Ipaktuyeckue pabotel. McciemoBaHue TpPEKOB

gacTHIl (110 TOTOBBIM (hoToTpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

8.2

8.3

Bup 3Bé3qnoro neba. Co3Be3nusi, SpKue 3BE3IBI,
[JIAHETHI, UX BUIMMOE JIBHKEHHE

Conneynas cucrema. [lmaHeTsl 3eMHOU TpyMIIbL.
HHaHeTI)I-FI/IFaHTI)I n ux CHYTHI/IKI/I, KapJH/IKOBI)IG
mraneTsl. MansleTenaCoaHeYHONCHCTEMBI

Connue, dotochepa u atmochepa. ConHeunas

AKTHUBHOCTH

8.4

Nctounuk sHeprun ConHua u 3B€371

8.5

8.6

8.7

3BE31pI, UX OCHOBHBIE XapAKTEPUCTHKH: Macca,
CBETHMOCTb, panuyc, TeMIeparypa, nx
B3aUMOCBs3b. [lnarpaMMa «CIEKTpaJIbHBINA KIace —
CBETHUMOCTB. 3BE3 /1B TJIABHOU
MIOCJIENOBATENbHOCTU.  3aBUCUMOCTh ~ «Macca —
CBETHUMOCTB» JUIS 3BE3]1 TJIABHOM

TOCIICA0BATCIIBHOCTHU

##HPar###BuyTpeHHee CTpOEHHE 3BE3 L.
CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOKICHUN

1 3BOJIIOIIMHU COJ'IHI_Ia U 3BE31. 9TaHLI)KI/I3HI/I3Bé3I[

Mneunsiii I1yTe — Hama [Nanaktuka. CrimpanpHas
cTpyktypa [anmaktwku, pacnpeneieHue 3BE3,
ra3a u nbud. [lonoxenue u nrnxenue ConHua B
lNamaxTuke. [Tnockas " cepuueckas

noacucTeMsl I'ajJakTUKU




8.8

8.9

8.10

Tunsl ramakTuk. PaauoranakTUKd W KBas3apsbl.

UEpHbie ObIPHI B SApax rajJakTHK
Bcenennas. Pacmupenue Bceenennoil. 3akoH
Xab6ma. Pasberanme ramaktuk. Bospact u

panuyc Bcenennol, Teopusi bonbmioro B3phiBa.

Mopeinb «ropsiuerBcenennon.
PenukroBoensiyuenne

MacmrabHas CTPYKTypa Bcenennoii.
Meraranaktuka. Hepeménneie poOIeMbI

ACTPpOHOMUH




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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