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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o gusrke 6a30BOro ypoBHs Ha yPOBHE CPETHETO 00IIEro 00pa3oBaHuUsI
pa3zpaboTaHa Ha OCHOBE MOJOXEHUH M TpeOOBAHMI K pe3yibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTesibHOM nporpamMmel, mpeacTaBieHHbx B PI'OC COO, a Takxke
c y4y€ToM KOHUENIMM TpernojaaBaHus ydeOHoro mpenmera «®Dusuka» B
oOpa3oBaTelbHBIX oOpraHu3anuax Poccuiickoit @Dexpepanuu, pean3yrOIUX
OCHOBHBIE 00pa30BaTeNbHBIE MPOrPaMMbl UM MPOrpaMMbl BOCHUTAHUS (punmana
MAOQY Ilepeanosckoit COLI «Ymakosckas COLL.

CBA3b C PABOUYEM ITPOT'PAMMOM BOCITUTAHUS IIIKOJIBI

Peanuzanus BOCHUTATENBLHOTO MOTEHIMANA YPOKOB (U3UKU (YpOUHOUH
NESTENbHOCTH, AYIAUTOPHBIX 3aHATUA B paMKaX MaKCUMAaJbHO JOMYyCTUMOM
y4e0HOW HAarpy3KH) MpeaycMaTpUBAET:

- MakCMMaJbHOE  HCIIOJIb30BAHUE  BOCIUTATENIBHBIX  BO3MOXKHOCTEU
CollepaHusl ypOKOB s (GOPMUPOBAHUS y OOYYAIONIUXCS POCCUUCKUX
TPaJUIIMOHHBIX JTYXOBHO-HPAaBCTBEHHBIX M  COIMOKYJIBTYPHBIX IIEHHOCTEH,
POCCHUICKOr0 HCTOPUYECKOTO CO3HAHUS HA OCHOBE MCTOPUYECKOTO IMPOCBELIEHUS;
no100p COOTBETCTBYIOIIETO COJAEP’KAaHUS YPOKOB, 3a/JaHMI, BCIIOMOIAaTENIbHbBIX
MaTepHaJIOB, TPOOJIEMHBIX CUTYaUUU JJIs1 OOCYKIECHUI;

- BKJIIOYEHUE B COJEP)KAHHWE YPOKOB LEJEBBIX OPHEHTHPOB PE3YJIHTATOB
BOCIUTAHMS, X YUET B OMPE/ICICHUN BOCITUTATENIbHBIX 33]a4 YPOKOB, 3aHATHIA;

- BBIOOP METOJIOB, METOAMK, TEXHOJOIHH, OKa3bIBAIOUIMX BOCHUTATEIbHOE
BO3/EICTBHE HA JUYHOCTh B COOTBETCTBUU C BOCIUTATEJILHBIM HJI€AJIOM, LENBIO U
3alayaMy  BOCTIMTAHMS, LEJIEBBIMU OPUEHTHUPAMH pPE3YyJIbTaTOB BOCIUTAHUS,
peanu3alurio NIPUOPUTETA BOCIIUTAHUSA B YU€OHOM 1eATENbHOCTH;

- TpUBJICYCHHE BHUMAHHUS OOYYAIOIIMXCS K LEHHOCTHOMY AacCHeKTy
U3y4aeMbIX Ha YypOKaxX MPEAMETOB, SBJICHUM U COOBITHI, WHUIMHUPOBAHUE
00CYXXJIEeHUI, BBICKAa3bIBAHUI CBOEr0 MHEHMS, BBIPAOOTKHA CBOETO JIMYHOCTHOIO
OTHOIICHUS K U3y4aeMBbIM COOBITUSIM, SIBJICHUSIM, JIUIIAM;

- MPUMEHEHHNE MHTEPAKTUBHBIX POpPM yueOHOM pabOThl — UHTEIUIEKTYaIbHBIX,
CTUMYJIMPYIOIIHUX MO3HABATEIbHYI0O MOTHBALIMIO, UTPOBBIX METOAMK, AUCKYCCHM,
JAOMIMX BO3MOXHOCTh NMPUOOPECTU OMBIT BEAEHUS KOHCTPYKTHBHOIO JIMANOra;
IpYNIOBOM pabOThI, KOTOpPAask YUUT CTPOUTH OTHOILIECHHUS U IEICTBOBAaTh B KOMAHJIE,
CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOI'O MBIIIUICHHUS;

- moOyXJeHne OOydJarIIMXCcs COOMIOAaTh HOPMBI TOBEACHUS, IpaBuia
oOLIEHUs CO CBEPCTHUKAMU U MEAArornuecKuMu pabOTHUKAMU, COOTBETCTBYIOIIHE
yKJIaay IIKOJIbI, YCTAHOBJIEHHUE U MOJACPKKY A0OpOKeIaTeIbHOW aTMoc(epsl;

- OpraHM3alii0 HAaCTaBHUYECTBA MOTHUBHUPOBAHHBIX U 3PYIAUPOBAHHBIX
oOy4Jaromuxcs HaJ HEYCHEBAIOIMMH OJHOKJIACCHUKAMH, B TOM YHCIIE C OCOOBIMU



00pa30BaTeIbHBIMU  MOTPEOHOCTSAMH, JAIOUIETO OOYYAIOUIMMCS  COLMAJIbHO
3HAYMMBIN OMBIT COTPYIHUYECTBA U B3AMMHOW ITOMOIIIH;

- VMHHULOUMPOBAHUWE U TMOIAECPKKY HCCIENO0BATEIBCKOW JIESITEIbHOCTH
oOyyaroumxcs, MJIAHUPOBAHUE U BBINOJHEHHE WHIWBUIYAIbHBIX M TPYMHIOBBIX
IPOEKTOB BOCIUTATEIbHON HAMPABIEHHOCTH.

PesynbTaThl equHCTBA YUeOHOM M BOCIIUTATEIHLHOM JIEATETbHOCTH OTPasKEHbI
B pazzaene pabouel mporpamMmbl «JIMUHOCTHBIE PE3yJbTAaThl U3YYEHHS] y4e€OHOTO
npenMera «Du3rKa) Ha YpOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHU .

Copepxanue mnporpamMmbl 1o (U3UMKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAY4YHOU KapTHUHBI MHUpa oOyuatouiuxcs 10—11 kimaccoB npu o0yueHun
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO MOAXO/A.
[Tporpamma no ¢usuke coorBercTBYET TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METAIIPEIMETHBIM PE3YJIbTaTaM O0y4YEHUSs, a TAKXKE
YYUTBHIBAET HEOOXOAMMOCTh peaju3allid MEXKIPEAMETHBIX CBs3ed (QU3UMKH C
€CTECTBEHHO-HAYUYHBIMU yYEOHBIMU MIpeIMeTaMu. B Hell onpenensioTcsi OCHOBHBIE
e U3yYeHUS (U3UKHA Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, INIAHUPYEMBIC
pe3yiapTaTbl  OCBOEHUS Kypca (PU3MKU: JMYHOCTHBIE, METalpeIMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma no (pusmke BKIIOYAET:

e IUIAaHUPYEMBIE PE3yJbTaThl OCBOCHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI 110 TOaM 00 Y4EHHS;

e cojaepxkaHue yueOHoro npeamera «dusukay» 1o rogaM o0ydeHus.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHaX NPUPOAbI, BBICTYyNas B
Ka4yecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMi 00 okpykaromeM mupe. [IkonbHbINA Kype UMK — cucTeMooOpa3yronui
JUISL €CTECTBEHHO-HAYUHbBIX YY€OHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB W SIBICHUM, H3ydaeMbIX XHUMHUEH, OWOIorHei,
dbuzmyeckor reorpadueit u actpoHomuei. lcmonb3oBaHME W aKTUBHOE
npUMeHeHHe (U3MYeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pa3zHo00pa3HbIX TEXHOJOTUH B chepe IHEPTreTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHSI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenwue
(pM3UKM BHOCUT OCHOBHOM BKJIaJl B JOPMUPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydaromuxcsi, B (OPMUPOBAHHE YMEHHI NPUMEHATh HAYYHBIM METOA
MO3HAHUS MPU BBIIOJHEHUU UMU Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBY Kypca pusuku 111 ypOBHS CpeaHEro o01iero 00pa3oBaHusI MOJIOKEH
pSa e, KOTOPbIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHYECKH
3aBEepIIEHHBIM, OH COACPXKUT MaTepuai U3 BCEX Pa3fesioB (PU3UKH, BKIIIOYAET Kak
BOMPOCHI KIIACCUUECKOW, TaK U COBPEMEHHOU (PU3UKHU.



Hoes eenepanuzayuu. B CcOOTBETCTBHMM ¢ HEW MaTepuall Kypca (GU3UKH
00BbeIMHEH BOKpPYr (Qu3Myeckux Teopuil. Beaymum B Kypce sBisercs
(opMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE H
noJe.

Hoes eymanumapuzayuu. EE peanuszanusi mpennonaraeT MCIOJIb30BaHUE
TYMaHUTApHOrO MOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(¢u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U HKOJIOTMYECKUMU MTpo0IeMamMu.

Hoes npuxnaonoii nanpasenennocmu. Kypc pusuku rnpenamnonaraet 3HakOMCTBO
C LIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTMYECKHX MPUIIOKEHUN M3y4EHHBIX
TEOPHUU U 3aKOHOB.

Hoes oxonoeuzayuu peanusyeTrcss MOCPEIACTBOM BBEIAEHUS DJIEMEHTOB
COJICP)KAaHMSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHHKM M TEXHOJIOTUW, a TaKXKe OOCYKICHUS
po0JIeM pariOHAIBHOTO MIPUPOIONIOIB30BAHUS M KOJIOTUYECKON 6€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHus SBIAOTCA (u3nueckue Teopuu ((popmMuUpoBaHHE MPEACTABICHUA O
CTPYKTYpE MOCTPOEHUSI (PU3NYECKON TEOPUH, posi (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIMIIOB B COBPEMEHHBIX IPEJICTABIEHUSAX O IPUPOAE, TPAHULIAX TPUMEHUMOCTH
TEOPH, VISl ONUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MIPOLIECCOB).

CHCTEMHO-IEATEeIbHOCTHBIN MOAX0 B Kypce (PU3MKH peau3yercsl Mpex]ie
BCEro 3a CU€T OpraHU3alWU 3KCIEPUMEHTAIBHOM AESITENTbHOCTH O0Y4arOIIUXCsl.
Jl11s 6a30BOT0O YpOBHA Kypca (PM3HKH — 3TO UCIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U TaOOPaTOPHBIX pabOT, KOTOPbIE B MPOrpaMMe
no ¢uznKe O0BEAUHEHBI B OOIIUI CIMHCOK YYCHHYECKUX MPAKTUYECKHX pabdoT.
Boinenenne B yka3aHHOM MepeyHE JIabOpaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJISL M OLIEHKH, OCYIIECTBIISIETCS YIaCTHUKAMU 00pa30BaTEIbHOIO Mpolecca
UCXO/AsI U3 0COOEHHOCTEW IJIAHMPOBAHMSI M OCHAllleHus kaOuHeta Qusuku. [Ipu
ATOM oOOecreunBaeTcss OBJAJCHHE OOYyYaroUUMUCA YMEHUSIMHU TPOBOJUTH
KOCBCHHBIC W3MEpPEHUs, HCCIENOBaHHUS 3aBHUCHUMOCTEH (DU3MUECKUX BEIUYUH H
MIOCTAaHOBKY ONBITOB 10 TPOBEPKE MPEIAI0KEHHBIX THUIIOTE3.

Bonbiioe BHUMaHKE yAEISIeTCs PELICHUIO PACUETHBIX U KAUECTBEHHBIX 3a]1a4.
[Ipu 3TOM AJIs pacUETHBIX 3324 IPUOPUTETOM SIBIISIFOTCS 3aJa4M € SIBHO 33JaHHOU
(¢u3nyeckol MOJAENbIO, TO3BOJSIOUIME TPUMEHATh HM3YyYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszjiesia Kypca, TaKk M HUHTETpUpYyd 3HAHUS U3
pasHbIX pa3fenoB. /[ Ka4yecTBEHHBIX 3a]1a4 NPUOPUTETOM SIBJIAIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PUBMYECKUX SIBJICHUHW W TPOILIECCOB B OKpYKaroIIeh
KW3HU, Tpelyronue BbIOOpa (U3WUECKOM MOJEIM MJIi CUTYallud MPaKTHUKO-
OpPUEHTUPOBAHHOI'O XapaKTepa.



B cootBercTBuu ¢ TpedboBanusmu @I'OC COO k maTepraibHO-TEXHUYECKOMY
oOecrieyeHut0 yueOHOro mporiecca 0a3oBbIil YpOBEHb Kypca (PU3MKH HAa YpPOBHE
cpenHero oOmero oOpa3oBaHUs JODKEH M3y4aThCsl B YCJIOBUSIX IPEAMETHOTO
KaOuHeTa (PU3UKU WM B YCIOBUAX HHTETPUPOBAHHOIO KaOWHETa IPEeIMETOB
€CTECTBEHHO-HAYYHOr0 IuKJa. B kabuHeTe (hU3MKU JOKHO OBITH HEOOXOAMMOE
nabopaTopHOe O0OPYJOBaHME JUJIsl BBINOJHEHHUS YKa3aHHBIX B IporpaMme IO
(¢u3nKe yueHUYECKUX MPAKTUUECKUX paboT U AEMOHCTPAlMOHHOE 000pYyI0BaHHE.

JleMoHCTpalmoHHOe 00OopyJaoBaHuEe (HOPMUPYETCS B COOTBETCTBHM €
OPUHLKIIOM MHUHUMAJbHOM JIOCTATOYHOCTHU U  OOECMEUYMBAET TMOCTAHOBKY
NEPeYNCICHHBIX B TMporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAlUiA st
UCCIICZIOBAHMUSI ~ M3YyYaeMbIX SBJIEHUH U  TMPOLECCOB, HOMIUPHUUYECKHX U
(GyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHII.

JlaGopatopHoe 00OpynOBaHWE [Jisi YYEHHYECKUX MPAKTHUUYECKUX padoT
dopMupyeTcsi B BHUJIE TEMaTHUYECKUX KOMIUIEKTOB M OOECIIEUYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOyyaromuxcs. TemaTudeckue KOMILICKTHI
1a00paTOpHOTO O0OpPYAOBAaHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUHM AHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BUJE LHU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHM LIEJISIMHA M3y4eHUs (PU3UKH B 00IIEM 00Pa30BaHUU SIBISIOTCA:

e (opmupoBaHne HHTEpeca W CTPEMIJICHHS] OOYYAIOUUXCS K HAy4YHOMY
W3YYCHUIO TIPUPOABI, PAa3BUTHE WX MHTEUIEKTYaIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e pPa3BUTHE MPEJCTaBICHUNA O HAYYHOM METO/E MO3HaHUs U (POpMUPOBAHHE
MCCIIEI0BATEIbCKOIO OTHOLIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

e (hopMUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHHS MaTepUH U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUN OOBSCHATH SBJICHHUA C HCIOJIBb30BAaHHEM
bu3nyecKuX 3HAHUN U HAYYHBIX JIOKA3aTEIbCTB;

e (opmupoBaHue mNpeACTaBICHUN O poiid (PU3MKHU HJI1 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHA.

JocTtikeHne 3TUX 1iesield 00ecreurnBaeTcs pelieHueM CIeNyIOIuX 3a7a4 B

Mpoliecce u3y4eHus Kypca PU3NKyA Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHuUs:

e MpPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIIMX PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIIOYas MEXaHHKY, MOJIEKYIApHYIO (U3HKY,
AJIEKTPOMHAMUKY, KBAHTOBYIO (DU3HMKY U AJIEMEHTHI aCTPODU3HKHY;

e (opMUpOBaHHE YMEHUN TNPUMEHATH TEOPETUUYECKUE 3HAHUA JJIs
OO0bsiICHEHHsSI (DU3MUECKUX SIBICHUW B TPUPOAEC W JNS TPUHATHA
IIPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,



e OCBOCHHE CIOCOOOB pEIICHUS pa3IMYHbIX 33Jad C SBHO 3aJaHHOM
busnyueckoll MOMENbI0, 3a]ad, MOAPA3yMEBAIOIINX CaMOCTOSITEIIbHOE
CO3/1aHHE (PU3NYECKON MOJIENH, aICKBaTHOM YCIIOBUSIM 3a/1a4U;

e TMOHUMaHHE (UIMYECKUX OCHOB U TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIIECCOB, X BIUSHUS Ha OKPYIKAIOIIYIO
cpeny,

e OBJIAJICHUE METOJAaMHU CaMOCTOSITEIHHOTO IUIAHUPOBAHUS M TPOBEICHUS
(bU3HYECKUX DKCICPUMEHTOB, aHAJIM3a W HWHTEPHpETanvu HHGOPMAIUH,
OIpEeIETICHUS] TOCTOBEPHOCTH MOJIYYEHHOIO PE3yJIbTaTa;

e CO3/IaHUE YCJIOBUH JJI1 Pa3BUTHSI YMEHHU MPOEKTHO-KUCCIIEIOBATEIBCKOM,
TBOPYECKOU EATEIILHOCTH.

Ha w3yuenue ¢usuku (6a30BbI ypOBEHH) HA YpPOBHE CpPEIHEr0 OOIIero
oOpazoBanus orBoauTcs 136 vacos: B 10 kiacce — 68 vacoB (2 yaca B Helel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemspiii B mporpamme Mo (DU3UKE IMEpeuYeHb Ja0OPaTOPHBIX U
MPAKTUYECKUX pPadOT SBIACTCI PEKOMEHIOBAaHHBIM, YYHTEIb JelaeT BHIOOD
MPOBEJICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIWBHUIYATbHBIX
0COOCHHOCTEH 00yYaroIIUXCsl.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusrka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKArOLIETO
mupa. Posb 3kcriepruMeHTa U TEOPUHU B MPOLECCE MO3HAHUS TPUPOIBI. DKCIIEPUMEHT
B (hu3HKe.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpA, B IPAKTUUECKON 1E€ATEIbHOCTH JIFOIEM.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHHE. OTHOCHTEIBHOCTb MEXAHMYECKOTO JIBH)KCHMS.
Cucrema orcuéra. Tpaekropus.

[lepemelenne, cCKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) H
YCKOPEHHE MaTEpUAbHOM TOYKH, UX MPOEKIUU HA OCH CUCTEMbI KOOpPJWHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMs, MYTH U TMepeMelleHHUs
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonuHeliHoe nBrKeHUE. [|BUKEHUE MATEPUAIIBHON TOYKH 11O OKPYKHOCTH
C HOCTOSIHHOW IO MOAYJIIO CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JINHEWHAsA CKOPOCTD.
[lepuon u yactora oOpaiienus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBUKEHUE CHAPSIOB, IENTHbIE U PEMEHHBIE NIEpeJadH.

Jlemoncmpayuu

Mopnens cucteMbl OTCYETA, WIUIFOCTPALNS KUHEMATHYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeobpazoBaHue ABMKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Te B BO3YX€E U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmonenune aBukeHUs Tena, OpPOLIEHHOTO IMOJA YIJIOM K TOPU30HTY M
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3ydenne HEpaBHOMEPHOI'O ABHXKEHUS C LIEJBIO ONpPEICIICHUSI MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUS MEXIAY IIyTSMHM, IPOMJICHHBIMU TEJIOM 34
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammuieda.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoii 3akon Hetotona st
MarepuaibHON TOUKHU. TpeTnil 3akoH Hbl0TOHA [ MaTepralibHbIX TOUEK.

3akoH BcemupHoro Tsrorenus. Cuna Tskectd. llepBas kocmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHS TIPY IBUKECHUU TEJA B )KUAKOCTHU WJIU Tase.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYXUHE U
pE3NHOBOM 00pa3slie, OT UX JehopMaliu.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpAaLLCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmniynbe MaTepuasibHOW TOYKH (Tela), CUCTeMbl MaTepUATbHBIX TOYEK.
NMnynbc cuiabl U MU3MEHEHUE HUMITyJibca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBHKECHUE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nedhopMUpOBaHHON MpYyKUHBI. [loTeHIIMaNbHas SHEPrys Tena BOIU3U MOBEPXHOCTH
3eMIn.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEIMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPIHH CUCTEMBI TEJl. 3aKOH
COXPAHEHHSI MEXaHUYECKOU JHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOMED,
IIPY>KUHHBIA MTUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCOIIOTHO HEYINPYroro ynaapa ¢ MOMOMIbIO JABYX OIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Auddys3usa. Xapakrep IBIKEHUS U
B3aMMOJICVCTBHSl 4YacTHUI] BellecTBA. Molenu CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemectsa. [loctossHHass ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama remmneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpedHEd KUHETHYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvactul rasza. lllkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpeacTaBiICHUE HM30MPOIIECCOB: H30TEpPMa, H30X0pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOT'O IBUAKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomuol

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHamuyeckass cucteMa. BHYTpEHHsSI 3HEPrus TEPMOAMHAMHUYECKOU
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3y4yeHUE. Y IeTbHas TEIJI0EMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamMuk. HeoOpaTuMoOCTh MpoIecCOB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



Texnuueckue yCTpOHCTBAa W NPAKTUYECKOE MPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIONUIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH SHEpruu Tena MpU COBEPLICHUH PaOOThI: BBLIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe yTéM TpeHus (BUI€OAEMOHCTPAIIHS).

M3MeHeHne BHYTPEHHEN AHEPIUH (TEMIIEPATYpPBI) TENA P TEIUIONEpeIaye.

OnbIT 0 a1Ma0aTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3IYILIHBIM OTHUBOM ).

Monenu nmapoBoil TypOUHBI, IBUTaTelsi BHYTPEHHETO CrOpPaHMsl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

N3mepenune ynenbHON TeIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuwiecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHaeHcarus. Vcnmapenune u kumenune. AOCOMIOTHAS U
OTHOCHUTEJIbHAs BIAXHOCTh BO3AyXa. HacelleHHbI mnap. YaenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AABJICHHUS.

Teépnoe teno. Kpucramnueckue u amoppHbie Tena. AHU30TPOIHUS CBOMCTB
kpuctaioB. JXunkue kpucramsl. CoBpemMeHHblE MaTtepuaibl. lliaBienue wu
KpUcTal3anus. Y genbHas Temiora miasieHus. CyonuManus.

YpaBHEeHHE TEIJIOBOro OaaHca.

TexHuueckue ycTpoiiCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KAITOPUMETP, TEXHOJIOIMHU NOJY4YE€HHUsI COBPEMEHHBIX MaTEPHUAJIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HaCHIIICHHBIX MapOB.

Kunenue npu noHu’EeHHOM JIaBJICHUU.

CriocoObI n3MepeHus BIaKHOCTH.

HaOmronenune HarpeBanust U MiaBJeHUs] KPUCTAJUIMYECKOTO BEILIECTBA.

JleMoHCTpalys KpucTaioB.

Yuenuueckuii osxcnepumenm, rabopamopnule padbonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. diaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DJIeKTpuU3anys Tell. DIEKTPUUECKUH 3apsl. J[Ba BuJa SIIEKTPUUECKUX 3apsi0B.
[IpoBOAHWKM,  JOUAJIEKTPUKA U  MOJYNPOBOAHUKH. 3aKOH  COXpPAaHEHUS
3JIEKTPUYECKOTO 3apsia.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHna. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
Onektpuueckoe rmone. Hampsok€HHOCTh  3nekTpuyeckoro mojs. [IpuHnun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

Pabota cun anekTpocraruueckoro noiis. [lorenmuman. Pa3HocTs moTeHInanos.
[IpOBOJHUKM W OUBJIEKTPUKU B JJIEKTPOCTATUYECKOM Iose. Jludnektpuueckas
IIPOHUIIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTATUYECKash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3mepenune aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJNEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJICHUE HCTOYHUKA TOKA.
3axon Oma /1Jis1 OJIHOM (3aMKHYTOM ) 3JIeKTpruecKoi nenu. KopoTkoe 3aMmbIKkaHue.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast MIPOBOAUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOSTENBbHBI M HECaMOCTOSATEIbHBINA
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN JUOJ], TaIbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne dIeKTpOABWKYIIEH cuibl. KoOpoTkoe 3aMbIKaHue
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OAHOCTOPOHHSS MPOBOJUMOCTh JUO/IA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 37€KTPOABMXKYIIEN CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyiecTBisieTcs ¢
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHM: SIBJICHHE, HAaydHbI (hakT, rumoresa, (pusmueckas BEIUYHMHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHASA Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, ) KUJIKOCTEU U Ia30B,



JJIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLIMALIUS,
rajbBaHUKa.

l'eocpaghus: BMaXHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOUHa, ObITOBOW XOJOJUJIBHUK, KOHIULUOHEP, TEXHOIOTHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTEINIbHBIE TPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE MarHUTBL. B3auMoencTBHE TOCTOSHHBIX MATHUTOB. MarHuTHoOE
nosie. Bektop MarauTHOM MHAYKIMU. [I[pyHIMI CyNIepro3uIMA MATHUTHBIX ITOJIEH.
JIunnn MarHuTHOM HMHAYKUMHM. KapTuHa JIHMHUNA MarHMTHOM WHAYKIUMU ITOJIA
IIOCTOSTHHBIX MarHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzauMoaencTtBre NpoBOAHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOyJib U HaIlpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
UHAYKIUK. OJIEKTPOABIKYIIAs CWIA WHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu Papanest.

BuxpeBoe »3JeKTpUYECKOE MOJie. DNEKTPOABMKYIIAS CHJIA WHIYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENU 3JIEMEHTAPHBIX
YacCTULl, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHME PAEKTPOMArHUTHON MHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTb JJICKTPOABUIKYILECH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHMS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBanue NEUCTBUS MOCTOSHHOTO MarHWTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pasznen S. Kone0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUs.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MassTHUK. MaTreMaTU4eCKu MasiTHUK. Y PAaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU U
ANEKTPOMAarHUTHeIMU KosieOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPTUU B UJI€aTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemennblii TOk. CHUHyCOMAANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIpPsHKCHUS.

Tpauncdopmarop. [IpousBoncTBo, nepenaya U NoTpedIIeHUE AICKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU TMPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymbrypa
VCIIOJIb30BAHUS SJICKTPOIHEPTUU B OBCEITHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOM CHCTEMBbl (MIPYKUHHBIA WU
MaTeMaTUYECKU MasTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

HccnenoBanue 3aBUCHMOCTH TIEpUOa MalbIX KOJIeOaHHM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnenoBaHne epeMEHHOr0 TOKa B IIENU U3 MTOCIEA0BATENBHO COCINHEHHBIX
KOH/JICHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE B0JIHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss W JJuHa BOJHBL. [lomepeuHbie U MPOJOJIbHBIC BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CxopocTh 3ByKa. ' poMKkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3IYyYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepenisa. CKOPOCTh IJIEKTPOMArHUTHBIX BOJTH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3HU U TENEBUACHUS. Panuonokamusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YIbTPa3BYKOBAasl AWArHOCTHMKA B TEXHUKE M MEIMIIMHE, pajaap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenre oTpaskeHus U MPETOMIICHUSI MEXaHUYECKHUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenue cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM U
Y4acTOTOM KOJIeOaHUH.



HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETOMIICHHE,
noJisipu3anusd, nudpakius, nHTepdepeHIus.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
OoIHOpoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpaxeHusi cBeta. [locTtpoeHue n3oOpakeHuil B
IUIOCKOM 3€pKalie.

[Ipenomienue cBeTa. 3aKOHbBI TPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

Cobuparormiue 1 pacceuBaromiye JuH3bl. ToHkas muH3a. @OKyCHOE pacCTOsHUE
U ONTHYECKas cuia TOHKOW JuH3bL. [locTpoenue m3obpakeHuilt B coOuparommx u
paccenBaronX JuH3aX. GopMyra TOHKOW JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBass ontuka. WuTepdpepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB W MHUHHUMYMOB B HMHTEp()EpEeHIHOHHON
KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuroHHas pemeérka. YciaoBue HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpH MaJ€HUM MOHOXPOMAaTHYECKOro CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

ITonspusauus ceera.

TexHnueckue yCTpOHCTBA U NPAKTUUECKOE MPUMEHEHHUE: OYKH, JIyIa,
¢doroannapar, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIeCKON, BOJIOKOHHAas
OTNTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJIIPOU/I.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTrueckue mpuOOpsI.

[TonHoe BHyTpeHHEee oTpakeHune. Mojellb CBETOBO/A.

HccnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.

Monenu MUKpocKomna, TeJIECKOoIa.

Hab6monenne uaTepdepeHium cBeTa.

Hab6monenue nudpakuuu cBera.

HaOmonenue nucnepcuu cBeta.

[lonydyeHue crekTpa ¢ MOMOIIbIO TPU3MBI.

[TonydyeHue criekTpa ¢ MOMOIIBIO TUPPAKITMOHHON PEIIETKH.

Hab6ntonienue nosnsipusaiuu cBeTa.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

N3MmepeHue nmokaszarens NpeJoMIICHUS CTEKa.



HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.
Hab6mronenne nucnepcuu cBera.

Paznesn 6. OcHOBBI crIeNMAJIbHON TEOPUH OTHOCUTEJIBLHOCTH
['paHUIBI TPUMEHUMOCTH KJIACCHUUYECKON MeXaHuKH. [locTynarsl ciennanpHOn
TEOPUM OTHOCUTEIBHOCTU: MHBAPUAHTHOCTb MOXYJSI CKOPOCTH CBETA B BAKYYyME,
IPUHLAI OTHOCUTEIbHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKpAILlCHUE
JUTAHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13p Macchl C 3HEPrUEW U UMIYIbCOM PEIATHUBUCTCKON YaCTHULIbI. DHEPrus
IIOKOSI.

Pasznen 7. KBanroBas pusuka
Tema 1. dnemenmol K6AHMOBOI ONMUKU
®otonbl. Dopmyna [lnanka cBsizu s3HEpruu POTOHA C €ro YacTOTOM. DHEPrUs
U UMITYJIbC (DOTOHA.
OTtkpeiTue u uccieaoanue gporordpdexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dorordpdexra. YpaBHenue DitHmreriHa g gororddexra. «KpacHas rpaHuiay

dotorpdekra.

Jasnenne ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuueckue ycTpoiicTBa M TPAKTUYECKOE IpPUMEHEHHE: (POTOIIEMEHT,
doTonaTuuk, coaHeuHast 6arapesi, CBETOIUO.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO GoTodddexTa.

CBeronunoy.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -HaCTHIL.
[Inanerapnas momens aroma. lloctynatel bopa. M3nydenume w mormomieHue
(GOTOHOB TpHU TEpexojJie aroMa C OJHOTO YPOBHS DHEPruud Ha Apyrou. Bumsi
criekTpoB. CIIEKTp ypOBHEN SHEPTUM aTOMa BOJIOPOAA.

BonHoBwie cBolicTBa yactuil. Bonuel ae bpoina. KopnyckynsspHo-BOITHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYXIECHHOE U3JTy4YCHUE.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu



Mopens omnbiTa Pezepdopna.

OnpeneneHue IIMHBI BOJHBI JIa3epa.

Habmronenue TMHeHyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
panunoakTuBHOCTU. OnbITh Pesepdopa o onpenenseHno coctaBa pagioakTHBHOTO
u3nydeHus.  CpoiictBa  anbda-, Oera-, TamMMa-uzinydeHus.  BrusiHue
PAaANOAKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpbiTHE TpoTOHA W HeWlTpoHa. Hykionnas moxens siapa ['eitsenOepra—
NBanenko. 3apsa aapa. MaccoBoe uucio sjapa. M3oTonsl.

Anbda-pacnaa. DIEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ["amma-
U3JIydeHHUE. 3aKOH PaJIMOAKTUBHOIO pacmajia.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledext maccs aapa.

Snepnsbie peakiuu. JleneHue u CUHTE3 sSaEP.

Snepnwiii peaktop. TepMmosimepHbiii cuHTe3. [IpoOieMbl M TEPCIEKTUBBI
AIEPHON DHEPTETUKH. DKOJOTUUECKUE ACIIEKTHI SIACPHON SHEPrETUKHU.

DneMeHTapHble YacTullbl. OTKPBITHE MTO3UTPOHA.

MeTto1bl HAaOJIFOIEHUS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIC B3aUMOACHCTBUS. EAMHCTBO (pU3ndecKoil KapTUHBI MUPA.

TexHnueckne ycTponCTBa M IMPAKTUYECKOE NPUMEHEHME: NO3UMETp, Kamepa
Buiibcona, siaepHblil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUHK MOHU3UPYIOLIUX YACTULL.

Yuenuueckuu sxcnepumenm, 1abopamopusie pabomol

HccnegoBanue TpekoB 4yacTHIL (110 TOTOBBIM (poTOrpadusim).

Pasznen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

Orarbl pasBuTUs acTpoHOMMH. lIprKiianHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, MX BHJIUMOE
JIBUYKEHUE.

Conneunas cucrema.

Comnuue. CosHeuHas akTUBHOCTh. Mcrtounuwk sHepruu CosiHIIA W 3BE3L.
3BE3BI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(marpamMma «CIEKTPAJIbHBIA KJIAcC —
CBETUMOCTB». 3BE3/AbI IJIABHOW MOCIEAOBATEILHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUIA 3BE3] IJIABHOM IOCIEN0BAaTEIbHOCTH. BHYTpeHHEe cTpoeHHe



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PanguoranakTuku u kBa3zapbl. UEpHBIE ABIPHI B sapax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronennss HEeBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

Habmonenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usukn uW acTpoHOMHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIHOM M 3TUYECKOM cepax nesTeTbHOCTH YEI0BEKa, POJib U MECTO (PU3UKU U
aCTPOHOMUU B COBPEMEHHOW HAyYHOU KapTHHE MHUPA, poJib (HU3HUUECKONM TEOPUU B
(opMUpOBaHUU MPEACTABICHUIA O PU3NUECKON KapTUHE MUPA, MECTO (PU3NUECKOMN
KapTUHBI MHpa B  00OmIEeM psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 Kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHWE, HaydyHbIH (akT, rumore3a, (hU3MYecKas BEIWYWHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: PpEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKLIMM, NPU3HAKK MOA00US TPEYroJbHUKOB,
onpeJieNICHUE TUIOMIaAM TUIOCKUX PUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBU)KEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBIICHUSI B KUBOW MPUPOJEC, ACHUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMYECKAsI CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CIIEKTPAIIbHBINA aHAIH3.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DIEKTPOIIEPENAY, TEHEPATOP TMEPEMEHHOrO TOKa,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI yueOHOTro npeameTa «Pu3nKa» JOJKHBI
OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCs PYKOBOJCTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPAJIULIMOHHBIM LEHHOCTSIM POCCUUCKOr0 OOIIECTBA, PACIIUPEHHE >KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON JIEATEIBHOCTH, B TOM YMCIIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMK 00YYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o01IecTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHONW OpraHU3allly;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTH POCCUMCKOM IpaskIaHCKON UIEHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOLICHUE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUSIM
POCCHUUCKUX YIEHBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITHTAHMSA:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEICHHS;

CIIOCOOHOCTh OLIGHUBATh CHUTYaIlMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
JESITEIIbHOCTUA YYEHOTO;

OCO3HaHME JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOUYAs SCTETUKY HAYYHOIO TBOPUYECTBA,
IpUCYIIEro (PU3NYECKOU HAYKE;

5) TpyaoBOro BocnuTaHusi:



MHTEpPEC K pas3lIMyHbIM cdepaM MNpoPecCHOHAIBHON AESTEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOM, YMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyieit mpodeccuu u peann3oBbIBaTh COOCTBEHHBIC JKMU3HECHHbIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3HKY HA TPOTSHKEHUN BCEH KU3HH,

6) 3K0;10rM4ecKOro BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh DKOJIOTUYECKONW KYJIbTYPbl, OCO3HAHHE TJIOOATHLHOTO
XapakTepa dKOJIOTHICCKUX TPoOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUN B OKPYIKAIOIIEH CpeJle HA OCHOBE
3HAHHUS LeJIed YCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA,

paciiupeHue OIbITa JASSTEIBPHOCTH JKOJOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 110 (PU3HUKeE;

7) eHHOCTH HAYYHOT 0 TIO3HAHMS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JEATeIhHOCTH, TOTOBHOCTh B IIPOIIECCE
H3ydeHUsT GU3UKHN OCYIIECTBIIATH MPOCKTHYIO M UCCIIEAOBATEILCKYIO NeATCILHOCTD
WHIMBUIyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBarTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiCTBUSA
ba3oBbIe JJornueckue 1eMCTBUA:
CaMOCTOSITEILHO  (OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;
ONpEAeNATh LETU JAESITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
TOCTYIKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTM M MPOTHBOPEYUST B  pacCMaTpPUBAEMBIX
(bU3HIECKUX SIBICHUSX;
pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHalM3a MMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JICATEILHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB
IEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JI€ITETbHOCTH;
KOOPJIMHUPOBATh U BBIMOJIHSITEH padOTy B YCIOBUSIX PEATLHOT0, BUPTYAIbHOTO
¥ KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBble ucciienoBarebcKue 1eiicTBUS:
BJIQJICTh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBHIMH TOHITHUSMU M METOIAMH
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COJEp)KaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TIPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyallU3UpOBaTh 3anady,
BBIJIBUTaTh TUIIOTE3Y €€ PELIeHHsI, HAaXOIUTh apT'yMEHTHI JIsl J0Ka3aTeIbCTBA CBOMX
yTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTSPUU PEIICHHUS,

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (POpPMyIUpOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIIbHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TIEPEHOCUTHb 3HAaHUSA 1O (HU3UKE B MPAKTHYECKYIO0 00JacThb
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUrMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undgopmanmueii:

BJIaJIeTh HABBIKAMM MOJy4eHUS MHPOpMaMH (PU3MUECKOTO COACPNKAHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a71a4 ¢ COOJTIOICHHEM TPeOOBaHUI Y)PTOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTHCHBI,
pecypcocOepexeHusi, MPaBOBbIX M ITUYECKUX HOPM, HOPM HH(OOPMALMOHHOU
0e30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOIO COAEpkKAHUS B Pa3IMYHbIX (opMmaTax cC
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaTH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBJISTH O0IIEHNE HAa YpOKaxX (PU3UKU U BO BHE-YPOUHOM J1€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyalMd W  CcMAr4arhb
KOH(DJIMKTBI;



Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOK) TOYKY 3PEHHUSI C MCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAITbHOU
paboTHI;

BBIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&€TOoM 0OIIMX
MHTEPECOB U BO3MOXKHOCTEMN Ka)KJI0T0 YJIEHA KOJUJICKTHBA;

NPUHAMATh [EJIUM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAUHUPOBATh JCUCTBUS MO €€ IOCTHKECHHUIO: COCTAaBJISATH IUIAH JIEMCTBUH,
pacupenensTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU pabOThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ[a M KAXKIOTO y4aCTHUKA KOMAaH bl B OOTIIHIA
PE3yNbTAT MO pa3padoTaHHBIM KPUTEPHUSIM;

MpelIaraTb HOBBIE TMPOEKThI, OLEHWBATH HJAEU C TMO3WIHAA HOBHU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

OCYIIECTBJIATh TMO3UTHUBHOE CTPATETUYECKOE TMOBEICHUE B Pa3IMYHbBIX
CUTYaIUsIX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS
Camoopranmszanmus:

CaMOCTOSITEJIbHO OCYILECTBIISITh MO3HABATEIbHYIO JNEATEIbHOCTh B 00JIACTH
(GU3MKM W acCTPOHOMHH, BBISABIATH NPOOJEMBbI, CTaBUTb MU (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS] PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKOM pabOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuIupATh paMK{ y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEUICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO JSPYIULIHUM B 00JaCTU
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00Pa30BaTENIbHBIA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTP0J1b, SMOIHUOHAJILHbIA MHTEJLJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh ~ HABBIKAMM  TIO3HABATEIBHOM  peIEKCHU  KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI peIIEKCUN JIJIsI OLIEHKH CHUTYalluH, BHIOOpa BEPHOIO
peleHus;



YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HUX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHAJU3€ pPE3YJIbTATOB
NEATENbHOCTH;

MPUHUMATh ce0sl, MTOHUMAsi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TPU aHAJIU3€ pPE3yJIbTaTOB
NEATENbHOCTH;

MpPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKU.

B npouecce 1OCTHKEHUSI IMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOrPaMMBbI 10
buzuke 1 YpOBHS CcpeaHero oOmiero o0pa3oBaHUS Yy O0ydaromuxcs
COBEPLIEHCTBYETCS AMOIMOHAJIbHBIN WHTEJIEKT, MPEAIONAraronmi
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HAMpPAaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPECHHBIM B ceO¢;

CaMOpEryJUPOBAHMS, BKJIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHUE, CIOCOOHOCTh aJanTUPOBaThbCAd K
SMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIOYAKOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIEIU U
yClexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBaTh MCXOHSl H3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMAaTh YMOLIMOHAIILHOE COCTOSTHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYHIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COINIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPaUBaTh OTHOLICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISATh UHTEPEC U pa3periaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xoniry o6y4yenus B 10 ki1acce rnpeiMeTHbIe pe3yIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y 00 yUaIOIIUXCS YMEHHMI:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojiib U MECTO (PU3NKU B (POpMUpOBaAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEILHOCTH JIFOJEH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MarepuajabHas TOYKa, MHEpIMaJbHas CHUCTeMa OTCcuéra, abCOMOTHO TBEPIOE TEIIO,
WJICATIBHBIN ra3, MOJIEJIA CTPOCHUS Ta30B, KUAKOCTEH U TBEPIABIX TEJ, TOYCUHBIN
AJICKTPUYECKUI 3apsi/l IPU PEeIICHUH (HU3NISCKUX 3a/1a4,

pacrno3HaBaTh (pu3MyecKue ABJICHUS (MPOLIECChl) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BELIECTBA U



AJICKTPOIMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIMHEHHOE JIBH)KEHUE,
CBOOOJIHOE TIaJICHUE TEJ, JBH)KEHHE TI0 OKPYKHOCTH, WHEPIIHS, B3aUMOCHCTBHE
Ten, nud@ysus, OpOyHOBCKOE ABUKEHUE, CTPOCHHE JKUJIKOCTEH M TBEPIBIX Tell,
U3MEHEeHHe 00BhEMa Tel NMPH HarpeBaHWM (OXJaKICHUH), TEIJIOBOE PaBHOBECHE,
UCTIapeHHUE, KOHJCHCAIMS, IUIABJIICHHWE, KPHUCTAJIM3AIlUs, KUIIEHWE, BIAXHOCTH
BO3/lyXa, TIOBBIIICHUE JaBJICHUS Ta3a MPH €ro HarpeBaHWW B 3aKPBITOM COCYIE,
CBSI3b MEXJy TapamMeTpaMu COCTOSHHUS Ta3a B M30Mpolieccax, JICKTPU3ALMs Tel,
B3aUMOJICUCTBUE 3aPAJIOB;

OMKCHIBATh MEXAaHWYECKOE IBUKEHUE, UCTOJB3Ys (U3MUECKUE BEITUYMHBI:
KOOpAWHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, CHuJa,
UMITYJIbC TeJla, KWHETUYeCKasl HEepPrusi, MOTCHIIMATLHAS YHEPIHs, MEXaHUYECKas
paboTa, MexaHW4YecKas MOIIHOCTh; NPH ONUCAHWW TPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICT HCHOJB3YyeMbIX BEJIMYMH, MX OOO3HAYEHUS M EIWHUIIBI,
HaxouTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYI0 BEIIMUUHY C JAPYTUMH
BEJIMYNHAMU;

ONMCHIBaTh W3YYCHHBIC TEIUIOBHIC CBOWCTBA TEJI W TEIJIOBBIC SIBICHMSI,
UCIIONIb3ys  (U3WYECKUE BEIWYWHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpPeIHsS
KMHETHYECKash PHEPrusl XaOTHYECKOIO JBIKCHHS MOJICKYJI, CpeJIHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHsISI JHEprus, pabora Trasa,
KO(DPUIIMEHT IOJE3HOr0 JICMCTBUSA TEIUIOBOI'O JBHUTATENA, IIPH OIHUCAHUHU
NPAaBWIBHO TPAaKTOBAaTh (PU3WYECKHA CMBICT HCIONB3YEMBIX BEIMYHUH, WX
0003HAUYCHUST W CIWHUIIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUINHAM;

OITMCHIBATh M3YYCHHBIC DJIICKTPUUECKHIE CBOMCTBA BEIIECTBA M DJIICKTPUUCCKHC
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UUYECKUE BEIMYMHBI: DJICKTPUUECKHUUN 3aps/l,
AJICKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, TTOTEHIMAN, Pa3HOCTh MOTEHIUAJIOB,
Py OMHWCAHWHM TIPABWJILHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYEHUS W CIUHMIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
JTaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMU;

aHATM3UPOBATH (PU3NYECKUE TPOIECCHl W SBICHUS, WUCIONB3Yysd (PU3NUECKHE
3aKOHBI M MPUHITUIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHCHUS MEXaHWYeCKOW DSHEPIruH, 3aKOH COXPaHEHHUS WMITYyJIhbCa,
MPUHITUIT  CYMEPIIO3UIINNA CHJI, TIPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0oTCcuéTa, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHHS BEIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEIHEH KHHETUYCCKON SHEPTHH TETUIOBOTO JABMKCHHUS MOJIEKYI C
aOCOIOTHOM TeMIlepaTypoil, MEePBbI 3aKOH TEPMOJIMHAMHKH, 3aKOH COXpPaHCHUS
ANIEKTPUYECKOTO 3apsaa, 3akoH KylloHa, TpW 3TOM pa3imuyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHUE W YCIIOBHUS (TpaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MPUHIIUIIBI ICUCTBUS MAIlIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3inyarh yCIOBUS UX OE30MAaCHOIO MCIOJIb30BAaHUS B MTOBCEIHEBHOM
KU3HH,

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJH30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ATOM
dbopMyIMpoBaTh MpoodIIeMy/3a/1ady U THIIOTE3y YISOHOTO SIKCIIEPUMEHTa, COOMPATh
YCTaHOBKY U3 MPEIJIOKEHHOT0 000PY1I0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH
BBIBO/IBI;

OCYIIECTBJIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
9TOM BBIOMpaTh ONTUMAJILHBIA CIIOCOO HM3MEPEHUs] M HCIOJIb30BaTh H3BECTHHIC
METO/bI OLIEHKHU ITOIPEMIHOCTEN H3MEPEHNM;

HCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (PHU3WYECKUMH  BEIMYMHAMHU  C
UCIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpPOBaTH Pe3yJIbTATHI MOTYYEHHON 3aBUCUMOCTH (DU3UIECKUX BEIIMYMH B BHJIC
TabJIUIl U TPaQUKOB, JAeJIaTh BHIBOJBI MO pe3yjibTaTaM MCCIIEIOBAHNUS;

coOJII0/1aTh MpaBwiia OE30MacHOr0 TPyAa MPU MPOBEACHUU UCCICIOBAaHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W MPOEKTHOU
JESITENbHOCTU C HCMOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M TTPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIIOBUS 3a/1auu
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ pelIeHUs, MPOBOAUTH Pacy€Thl U OIEHWBATH PEATHLHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3HUYECKON BETUYUHBI;

peliaTh Ka4eCTBEHHBIE 3a]]a4M: BHICTPANBATh JJOTUYECKH HEMPOTHUBOPEUNBYIO
LENOYKY pacCyXJCHH ¢ Omopod Ha W3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH WU
busnuecKue sIBICHNS;

WCITOJIb30BATh MTPH PEIICHUN YIEOHBIX 3a/1a4 COBPEMEHHBIC HH(GOPMAITMOHHBIC
TEXHOJIOTUHU JUIsSl TIOUCKA, CTPYKTYpUPOBAHUS, MHTEPHPETAMU U TPEACTABICHUS
y4eOHON M HAy4YHO-TIONYASPHOW HHQPOpPMAIUH, MOJYYEHHON W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOJIy4aeMyt0 HH(POPMAIIHIO;

MIPUBOJIUTH TIPUMEPHI BKJIaJa POCCUMCKUX M 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIET0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

MCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOM KU3HU IS
oOecrieyeHusi 0€30MacCHOCTH MpU OOpaIIeHUH C NpUOOpaMu M TEXHUYECKUMHU
YCTPOIMCTBaMU, JIJIsl COXPAHEHUs 370POBbSl U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOIIEN CPEIIE;



paboTarh B TIpyNNE C BBINOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJIEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IUTAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYALMAX, aJ€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEUICHUE pacCMaTpuBaeMoil MpoOIeMbl.

K koH1y 00yuyenus B 11 kjiacce npemMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTh Y 00YUaIOIIUXCST YMEHUI:

JEMOHCTPUPOBAaTh Ha MIpUMEpax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMM, B IPAKTUYECKOM ACATEIBHOCTU JIIOJEH, LIEJIOCTHOCTh U EIUHCTBO
(bu3nyuecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl NPUMEHEHHS] H3YyYCHHBIX (U3NUECKUX MOJETICH:
TOYEYHBIA IIEKTPUYECKUM 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIeNb aTOMa, HYKJIOHHAsi MOJEJIb aTOMHOIO siipa MpU PEIIeHUH (U3NYECKUX
3az1ady;

pacrio3HaBaTh (hU3HUECKUE SABJICHUS (MPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB AJICKTPOAMHAMHUKHU M KBAHTOBOW (PM3UKH: AJIEKTPUUECKasi MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHUCTBHUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJICKTPOMAarHUTHAasT MHAYKLIMUA, JEWCTBUE MAarHUTHOIO II0Js Ha
MPOBOAHUK C TOKOM WU JBWXKYIIMICS 3apsll, 3JEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, IPSMOJIMHEWHOE pAacCIpOCTPAHEHHUE CBETa, OTPAKEHHUE, IPEIOMIICHHUE,
uHTeppepeHuns, Audpakuus W NOJIsIpU3alUs CBETa, JUCIEPCUSl CBETa,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JIMHENYaToro CIIEKTpa aroMa BOAOpPOAA, €CTECTBEHHAas M HCKYCCTBEHHasd
PaIuOaKTUBHOCTE;

OIHMCHIBaTh W3YYEHHBIE CBOMICTBA BEIIECTBA (BJEKTPUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJEKTPUUYECKYH0  IPOBOJMMOCTh  pa3iIM4YHbIX  Cpel) U
AIIEKTPOMATHUTHBIC SIBIEHUS (IIPOLECCHI), HCIONB3YS (PU3NYECKUE BEITMUMHBIL:
DJIEKTPUYECKUN 3apsifl, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIIPOTUBJIEHHUE, PA3HOCTh MOTEHILUAJOB, AJIEKTPOJBIKYIAs CUiIa, paboTa TOKa,
VHIYKLIMS MarHUTHOrO Iojis, cwia Awmmepa, cwia JlopeHna, WHIYKTHBHOCTD
KaTYIIK{, DHEPIHsl JJIEKTPUYECKOr0O M MAarHUTHOIO IOJIEH, NMEPUOJ M 4acToTa
KojeOaHuii B KoneOaTelabHOM KOHTYpe, 3apsii M CHJIa TOKa B IpoIEcce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojJeOaHWi, (OKYCHOE pacCTOSHHE H
ONTUYECKasi CWUjla JIMH3bL, MPU OINUCAHUM MPABUIBHO TPAaKTOBAaTh (U3NUYECKUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IUHMIIbL, YKa3bIBATh
(opMyJIbL, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUUHY C JPYTUMH BEIUYHMHAMY;

ONMCBHIBATh HW3YyYCHHBIC KBAaHTOBBIC SIBICHUS W MPOLECCHI, HCIIOJIb3Ys
(¢u3nueckre BEIUYMHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETA, YHEPTHs U UMITYJIbC (POTOHA, MEPUO]] MOy paciaga, SHEPTUs CBSA3U



aTOMHBIX SZIEp, MPU ONHCAHUU MPABUIBHO TPAKTOBATh (U3UUYECKUN CMBICT
UCMOJb3YEMBIX BEIMUYMH, MX OOO3HAYEHUS M E€AMHHUILIBI, yKa3blBaTb (HOPMYIIbI,
CBSI3BIBAIONIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JPYTMMH BeJIMYHWHAMH,
BBIUUCIIATH 3HaUE€HUE (PU3NUECKON BEJIUUNHBI,

aHAJIM3UPOBATh (PU3MYECKHUE TPOLIECCHl U SBJICHUS, UCIONb3Yysd (PU3NYECKHE
3aKOHBI U MPUHIUNBL 3aKOH OMa, 3aKOHBI MOCJIE0BATEIBHOIO U MAPaAJIEILHOTO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxkoyis—JleHla, 3aKOH 3JIEKTPOMArHUTHOM
UHIYKIIMH, 3aKOH MPSMOJIMHEHHOr0 paclpOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI TPEJIOMJICHUS CBETa, ypaBHeHHWE ODWHINTEHHA i Gorodddekra,
3aKOH COXPAaHEHHUSI DHEPruH, 3aKOH COXPAHEHUS HMIYJbCa, 3aKOH COXPaHEHUS
ANEKTPUUECKOr0 3aps]a, 3aKOH COXPAaHEHMsI MAcCOBOIO 4YMcla, mocTyiaarsl bopa,
3aKOH paJIMOaKTUBHOIO pacnaja, Mpu 3TOM pa3iudarh CIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHUE U YCIOBUA (TFpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OIpEeIIATh HApaBJICHUE BEKTOPA UHAYKIIMM MAaTHUTHOTO TOJI TTPOBOHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOMTh M OIKUCHIBaTh H300PAKEHHE, CO3AABAEMOE IJIOCKUM 3E€pKaJIoM,
TOHKOMW JIMH30M;

BBINIOJIHATh JKCIEPUMEHTHI O HCCIEIOBAaHUIO (DU3UYECKUX SIBICHUH H
IIPOLECCOB C MCIOJb30BAHMEM MPAMBIX M KOCBEHHBIX H3MEPEHMI: IPHU 3TOM
dbopmynMpoBaTh MpodsieMy/3aady U TUIOTE3y Y4€OHOT 0 HKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEJIOKEHHOT0 000pYAOBaHUS, IPOBOJUTH ONBIT U (POPMYIUPOBATH
BBIBO/IHI;

OCYILIECTBIISITh MPSMBIE U KOCBEHHBIC M3MEpEHUsI GU3NYECKUX BEIMYUH, TIPU
ATOM BBIOHMpaTh ONTHUMAJBHBIM CIMOCOO HM3MEpPEHHUsT M MCIOJIb30BATh H3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEpPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUUYHH C UCIOIb30BAaHUEM MPAMbIX
M3MEPEHHI: MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YIbTATHI
MOJIYYUCHHON 3aBUCUMOCTH (PU3NYECKHX BEJIMYMH B BHUAEC TaOMUI] U TpaduKoB,
JIeNIaTh BBIBOJBI IO PE3yJIbTaTaM MUCCIEI0BAHNUS;

co0iroaaTh mnpaBuja 0€30MacCHOTO Tpy/a MPHU MPOBEACHUM HUCCIEAOBAHHN B
pamMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOEKTHOU
JESATENbHOCTU C HMCHOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JTAOOPATOPHOIrO
000pyI0BaHHUS;

pelarh pacy€THblE 3aJadyd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCHOJb3Ysl (PU3NYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uu
BbIOMpATh (DPU3MYECKYIO MOJENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEOOXOMUMBbIE Uil €€ pelieHusi, MPOBOAUTh Pacuy€Tbl U OLIEHUBATh PEaTbHOCTH
HOJTY4EHHOT0 3HaYEHUs (PU3UYECKON BETUUHHBDI;



pemaTh KaYeCTBEHHBIE 3a/1a4l: BICTPAUBATh JIOTUYECKH HEIPOTUBOPEYUBYIO
LETIOYKY PACCYXJICHUM C ONOpOW HA H3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3nYecKue sIBICHUS,

MCITOJIb30BaTh MPH PEIICHUN YIEOHBIX 33/1a4 COBPEMEHHbBIC HH(POPMAIMOHHBIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U TPEICTABICHUS
y4eOHOM W HAy4YHO-TIOMYJSPHOM HHQPOpPMALUM, TOJYYCHHOU W3 Pa3IUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOJIy4aeM Yyt HH(POPMAIIHIO;

OOBSACHATh TMPUHIMIBI JEUCTBUS MAalllMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MaCHOTO MCIOJIb30BAaHUS B MOBCEIHEBHOMN
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaZa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYXKAIOMIETO MUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

MCITOJIb30BaTh TEOPETHUECKHUE 3HAHUS 1O (PM3UKE B TIOBCETHEBHOM YKU3HU JIJIS
oOecrieyeHusi 06e30mMacHOCTH MpU OOpalIeHUH C NpUOOpaMH M TEXHUYECKUMHU
YCTPOUCTBAMHU, JII COXPAHEHUS 3I0POBbS U COOIIOJCHUSI HOPM SKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyINIe C BBHIIOJHEHUEM Pa3IMYHBIX COIUAIBHBIX POJIEH,
IJIAHUPOBATh pabOTy TPYHIbl, palUOHAIBHO pPaCHpeacssiTh OO0S3aHHOCTH U
IJIAHUPOBATh JIESITEIbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJI€KBAaTHO OLICHUBATH
BKJIAJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTprUBaeMOi MPOOIEMEI.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB u Tem u@poBbie
Ne n/m pasi Konrpoabnsie | Ilpakrnueckue (1upp )
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O IO3HAHUSA
bu6moreka IIOK
1.1 ) 2
VISHIA 1 METONR! HAYHOTO HosHamD https://m.edsoo.ru/7f41bf72
Hroro no pazaery 2
Pasnea 2. MEXAHUKA
bubmmoreka [IOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Auriamika https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.3 6 1 1
3aKOHbI COXPAHCHHS B MEXaHike https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETHY €CKOU bu6motexa LIOK
3.1 9 1
TEOpUU https://m.edsoo.ru/7f41bf72
Bbub6morexa IIOK
3.2 o 10 1
CHOBBL TCPMOAMHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEIIECTBA. 5 bu6motexa [IOK
' da30BBIE MEPEX OB https://m.edso00.ru/7f41bf72



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

Uroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bu6moreka [JOK
4.1 C) 10
AieKTpocTatiia https://m.edsoo.ru/7f41bf72
49 ITocrostHHBIN AnekTprUeckuil TOK. Toku B 12 bubmoreka [IOK
' pasIMYHBIX Cpeaax https://m.edso0.ru/7f41bf72
Hroro mo pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KUIACC

KosauuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB H TeM uupposbie
Ne i/mt P KonrTpoasbnbie | IlpakTuyeckue (1upp )
NpOrpamMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. DJIEKTPOJANMHAMUKA
MaruauTHO€ noJjie. DJIeKTpoOMarHuTHast bu6moteka [IOK
1.1 11 1 3
WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHH4eCcKue U DJICKTPOMArHUTHBIC bu6motexa [IOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97¢
MexaHU4YeCKHE U SJIEKTPOMarHUTHBIE bubmumoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
but6moreka [JOK
2.3 o 10 3
i https://m.edsoo.ru/7f41c97c
Htoro no pasaeny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI ClIeUANIBHON TEOpUHn bubmmorexa [IOK
3.1 4 1
OTHOCHUTEIIEHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaemny 4
Pa3znea 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMeHThI KBAaHTOBOM O TUKHU 6 bubmiorexa [IOK

https://m.edsoo.ru/7f41c97c
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bubmmoreka [IOK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
but6moreka [JOK
4.3 A 5
TOMHOE€ S7pO https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DneMEHTbl aCTPOHOMHH U aCTPO(U3ZUKU 7 bubamorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgemry 7
Paznen 6. OBOBLIAIOIIEE IIOBTOPEHHUE

6.1 Ob6obmaromniee MOBTOpeHne 4 E’[I:[?SJI/I//I;T:;(:OErOuﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
uudposbie
Ne n/m Tema ypoka Konrtpouasnsbie | IIpakTnueckue bp
Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 ®uznka — Hayka o npupoje. Hayunsie 1 bu6motexa [IOK
METO/IbI MIO3HAHUSI OKPY’KAIOILEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponp u mecTo ¢pusuku B popMupoBaHun
2 COBpEMEHHOU ia HOI K(E EI/IHEI; MHpa, B 1 bubmorexa [IOK
P . i P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM S TEIHHOCTHU JIFOEH
MexaHn4ecKoe ABUKECHHE.
OTHOCHTEIIFHOCTh MEXaHUIECKOT'O Bbu6morexa IIOK
3 1
neuxeHns. [lepemenenue, ckopocTs, https://m.edso0.ru/ff0c3508
YCKOPEHHE
4 PaBHOMEpHOE NPSMOIMHEWHOE IBUKEHUE 1 bubmmorexa [JOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 bubmoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0c372e
6 CBoOonHOE TajzicHue. Y CKOpEeHHUe 1 bubmmoreka [IOK
CBOOOIHOIrO NaJcHusd https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe nuxenue. J{Buxxenue 1 bu6moteka [IOK
MaTepuaibHONW TOYKU MO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[IpuaIIMT oTHOCKUTENBEHOCTH [ anmuies.
8 HNuepunanbubie cuctemsl oTcuera. [1epBbiil 1 buomorexa [JOK
pi PP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa



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
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunuun

9 Cynepro3uuuu cui. Bropou 3akoH Bu6mmorexa [IOK
y https://m.edsoo.ru/ff0c3be8
HrroToHa 7151 MaTepuaibHOM TOUKH
10 Tperun 3akoH HeroToHa 11 bu6mmoreka [IOK
MaTepHalbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMUpHOro TaroreHus. Cuina bu6moTteka [JOK
TsoxecTH. [lepBas kocMuyeckasi CKopocTh https://m.edsoo.ru/ff0c3d00
bu6moreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena httos://m.edsoo.ru/ffoc3el8
Cuna tpenus. Kosppuunent tpenus. Cuna
13 COHpOTII:/)IBJ'IeHI/ISI npql)/lq)z[BmeHm}: Tena B bubmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
KUJKOCTH UJIU Ta3e
[locTynarenbHo€ U BpaliaTeabHOe
14 JBIKEHUE a0COJIIOTHO TBEPAOrO TeNa. bub6mmoreka [JOK
MowmenT cuibl. [1ieuo cumnsl. Y cioBust https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPAOro Tena
Nmnynec MmaTepuanbHON TOYKH, CHCTEMBI
15 MaTepHaIbHBIX TOYEK. VIMITYJIbC CHIIBL. bu6moteka [IOK
3aKOH COXpaHEHUs UMIIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pa6ota u momHocTh cuiibl. Kunernueckas
16 SHEprusi MatepuaabHOi Touku. Teopema Bu6mmorexa [IOK
N https://m.edsoo.ru/ff0c4502
00 U3MEHEHUH KMHETUYECKOI SHeprun
[HorennmanbHas s3neprus. [loTeHnuanbHas
17 SHEPrus ynpyro aeGopMupoBaHHOU bubmmorexa [{OK

npyxuHsbl. [loTeHnmMansHas s3Heprus Tena
BOJIM3H MTOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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18

[loTeHnuanbHble U HENOTEHIMATbHBIE
cuiibl. CBsi3b pabOTHI HEMOTEHIIUAIBHBIX
CHJI C U3BMEHEHUEM MEXaHUYECKOU PHEPruun
CHCTEMBI TeJl. 3aKOH COXPAHEHMS
MEXaHUYECKOU SHEPruun

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

19

JlabopaTtopHas pabota «/ccnenoBanue
CBSI3M paOOTHI CUJIBI C U3MEHEHUEM
MEXaHUYEeCKOW SHEPruH Tejla Ha IpuMepe
pacTsHKEHUsT PE3SHHOBOT'O JKI'yTay

20

KonTponbsHas pabora 1o Teme
«Kunematuka. JIlnHaMuka. 3aKOHBI
COXpaHEHHS B MEXaHUKE»

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO-
KHUHETUYECKOW Teoprun. bpoyHOBCKOE
neuxenue. Juddysus

bu6morexa IIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOJECHCTBUSA
yacTull BeniecTBa. Moaenu cTpoeHus
ra3oB, KUJIKOCTEN U TBEPABIX TEI

23

Macca monekyil. KonnuecTso BelecTsa.
[Tocrosinnas ABoranpo

24

Tennosoe paBHoBecue. Temneparypa u e€
n3mepenue. llkana remneparyp Llenbcus

25

Wneansuenii raz B MKT. OcHoBHOE
ypaBHenue MKT

but6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbconroTHas TeMIeparypa Kak Mepa
CpenHel KMHETUYECKOW SHEpruu
JBUKEHUS MOJIEKYJ. YpaBHEHUE
MeneneeBa-Knaneitpona

Bbu6morexa IIOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHa. ["a30BbIE 3aKOHBI

JlabopaTopnas pabora «VccnenoBanue

28 3aBHUCUMOCTH MEXY MapaMeTpaMu
COCTOSIHMSI pa3peKEHHOT 0 ra3a»
29 N3omporiieccrl B neaabHOM ra3e v ux bu6morexa [IOK
rpauyeckoe mpeacTaBiIeHNE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEeprust TepMOAMHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ U3MEHEHHSL.
30 KommaecTBo TemioTsr u padboTa. bubamorexa LIOK
https://m.edsoo.ru/ff0c5952
BryTpenusis sHeprust 0o4HOaTOMHOTO
UJIeaIbHOrO ra3a
bu6moreka [JOK
31 Baet Temtonepenan https://m.edsoo.ru/ff0c5c36
VY enabHasa TEINIOEMKOCTDH BEIIECTBA.
32 KonuuectBo TennoTsl mpu Temionepenaye. bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
AnunabaTHBIN TIpoIIecc
33 [IepBblii 3aKOH TEPMOJIUHAMUKH U ETO bubmmorexa [{OK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtuMoCTh MpoI1eccoB B MpUPOJIE. bubmmoreka [JOK
BTopoii 3aKkoH TepMOIuHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Ipunnun aevicreus u KIIJI rennosoin bubmotexa IIOK
MaIIUHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KITJ]
37 DKonoruyeckre mpodIeMsl
TETIOOHEPT €TUKU
38 O6o00maromuii ypok «MoutekyssipHast bubmmorexa [{OK

¢uznka. OCHOBBI TEPMOAMHAMHUKI

https://m.edso0.ru/ff0c6938
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KonTponpHas pabora 1o Teme

bu6mmoreka LIOK
39 «MomnekymnsipHas ¢usuka. OCHOBBI httos://m.e dsol(fru IF0C6a50
TEPMOJIMHAMHUKID)
40 [TapooOpa3oBaHue U KOH/ICHCaLUS. bu6mmoreka [IOK
Hcnapenue u xumenue https://m.edso0.ru/ff0c63b6
41 AOGcoroTHas 1 OTHOCUTEIbHAS BIAKHOCTh bubmmoreka [IOK
BOo31yxa. HacelleHHbli ap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amop(¢Hble Tena. AHU30TPONHSI CBOUCTB bubmotexa IIOK
KpUCTa10B. JKUaAKMe KpUCTaIIbI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTEPUAIIB
43 IlnaBnenue u kpuctaumM3anud. Y aenbHast bu6motexa [IOK
TerioTa naasiaeHus. Cyonumarius https://m.edso0.ru/ff0c6708
bubmmoreka [IOK
44 YpaBHEHUE TEIIOBOro OanaHca httos://m.edsoo.ru/ff0c6820
45 DJNeKTpu3alus Te. DIEKTPUYECKUH 3aps/l. bubmmorexa [{OK
JIBa BuJia SNIEKTPUYECKUX 3apsiJI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOHUKH, TUITIEKTPUKU U
46 H(];)J'IynpOBOlIHI/IKI/I. 3aK(I))H COXpaHEeHHs Bubmmorexa [IOK
https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOT 0 3apsaa
47 B3aumopencTsue 3apsanos. 3akon Kynona. bubmmorexa [IOK
ToueuHbIN AIEKTPUUECKUU 3apsijL https://m.edsoo.ru/ff0c6ced
Hanpsk€HHOCTB 3JIEKTPUYECKOrO MOJI.
48 [IpuHLIMI CyTIepHO3ULIMH TEKTPUUECKUX butamorexa LIOK
- , https://m.edsoo.ru/ff0c6df2
nosied. JInauu HanpspKEHHOCTH
49 PaboTa cui1 3IeKTpOCTaTHYECKOTO OIS, bu6morexa [IOK

Tlorennnain. PasHocTh MOTEHIIMAIOB

https://m.edsoo.ru/ff0c6f00
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IIpoBOAHUKYU U TUBIEKTPUKH B

bu6morexa IIOK
50 3JEKTPOCTATUYECKOM TI0JIE.
https://m.edsoo.ru/ff0c7018
JusnekTpruueckasi IpOHUIIAEMOCTh
. bubmmorexa [{OK
51 OnexTpoemkocTb. Konaencarop httos://m.edsoo.ru/f0cT126
59 DIIEKTPOEMKOCTD MJIOCKOTO KOHJIEHCAaTOpa. bubmmoreka [JOK
OHeprus 3apsLKEHHOr0 KOHAeHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas pabora "U3mepenune 1
AEKTPOEMKOCTH KOHAEeHcaTopa"
[IpuHIMI AECTBUS U TPUMEHEHHE
KOH/IEHCaTOPOB, KOMPOBAJILHOIO
o4 ammapara, CTpyHHOro IIpuHTepa.
DJIEKTpOCTaTHYECKAs 3allUTa. 3a3eMJICHUE
AJIEKTPONpHOOPOB
DNEKTPUYECKUI TOK, YCIOBHS €TO
55 cyuectBoBanus. [loctosHubIM TOK. CHna
toka. Hanpsokenune. ConpoTuBieHue.
3akon Oma /17151 ydacTka 1enu
[TocnenoBarenbHOE, MapaieNbHOE,
CMEILIAHHOE COEIMHEHNE TPOBOAHUKOB. bubmmorexa [IOK
56 0.5
Jlabopatopnas padora «M3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOT'O COCIUHEHHUS PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTB 3JIEKTPHYECKOT0 TOKA. bu6motexa [IOK
3akoH J[xoyns-JIenma https://m.edsoo.ru/ff0c7838
3akon Oma I[Hil MOJTHOM (3aMKHYTON) BuGmiorexa LIOK
58 aneKTpuueckoi rernu. Koporkoe 0.5

3ambikaHue. JlabopatopHas paboTa

https://m.edsoo.ru/ff0c7ae0
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«M3mepenune DJ1C ncTouHnKa ToKa 1 ero
BHYTPEHHETO COIPOTUBIICHHSD)

DJIEKTPOHHAS TPOBOJAMMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTh CONPOTUBIICHUS

o9 METAJIJIOB OT TeMIIEePaTypHhl.
CBepXIIpOBOIUMOCTD
50 DNEKTPUYESCKUH TOK B Bakyyme. CBOMCTBa
ANIEKTPOHHBIX MTyYKOB
[MomympoBOIHUKH, X COOCTBEHHAS H
61 IIpUMecHasl IpoBoAUMOCTh. CBOKCTBA Pp— bubmuotexa LIOK
n-nepexoza. [lonynpoBoHUKOBbIE https://m.edsoo.ru/ff0c84ae
puOOopsI
DNEeKTPUYECKUU TOK B paCTBOpaX U
62 pacriaBax 3JE€KTPOJIMTOB. bubmmoreka [TOK
DJIEKTPOIUTHYECKAs TUCCOLHAIUS. https://m.edsoo.ru/ff0c82ba
DIIEKTpOIIn3
DIIEKTPUYECKUH TOK B ra3zax.
63 CaMOoCTOSTENbHBIH U HECAMOCTOS TENbHBIN bubmmorexa [IOK
https://m.edsoo.ru/ff0c84ae
paspsa. Monunus. [1nazma
DneKTpudecKue Mprubopsl U yCTPOHCTBA U
64 ux npaimqecxoe ipnMZHeHze%paBnna bubmiorexa LIOK
https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30IaCHOCTH
N but6mmoreka [JOK
65 O6o0mnarmui ypok « DJIeKTPOIUHAMHUKA httos://m.edsoo.ru/Ff0c88be
KonTponpHas pabora 1o Teme
66 «Qnekrpocratuka. [locTossHHbII bu6morexa [IOK

JNEKTPUYECKUN TOK. TOKH B pa3IMUHbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a
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PesepBHbIii ypok. KoHTposbHas paboTa 1o bubmorexa [{OK
67 1
Teme "DeKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56
68 Pe3epBHblii ypok. O6001maromuii ypok 1no 1 bu6mmoreka [IOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

Kosu4yecTBo yacoB DJIeKTPOHHbIE
uugposbie
Ne ni/m Tema ypoka KonrTpoasnbie | IlpakTuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[TocTosiHHBIE MATHUTHI U UX
1 B3auMo/iel cTBHE. MarHuTHOE ToJe. 1 bubmotexa [JOK
BexkTop MarHuTHOW MHAYKUIHH. JIMHUK https://m.edso0.ru/ff0c9778
MarHuTHOM MHIYKLIHUH
MarsnuTtHoe€ 1oJjie IPpoBOJAHUKA C TOKOM.
2 OmneiT Dpcrena. Bzaumoaeiictsue 1 Bubmiorexa HOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJAHUKOB C TOKOM
3 JlabopaTopnas pabora «3yueHue 1 1 bubmotexa [JOK
MarHUTHOTO I10JIS KaTYIIKUA ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOT'O TIOJIS Ha
MPOBOJHUK ¢ ToKoM. Cuna Amrmepa.
4 Jlaboparopnas padora «lccrmemoBanue 1 1 bubmorexa TIOK
. PATOPHATP https://m.edsoo.ru/ff0c9ac0
JIEHCTBUS MTOCTOSIHHOTO MarHUTa Ha paMKy
C TOKOM)
JleficTBHE MAarHMTHOI'O I10JIS Ha
5 C 1 bu6moreka [JOK
BIK 10Cs 3apsbKeHHYIo yactuily. Cuna
ABHYIY P Y W https://m.edsoo.ru/ff0c9df4
Jlopenna. PaGora cuiel JIopenia
OnekTpomMariutHas uHAyKus. [Totok
6 BEKTOpa MarHuTHOM uHayKuuu. 3/1C 1
WHIYKIMU. 3aKOH 3J1€KTPOMAarHUTHOM
nHaykuuu Papages
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JlabopaTopHas padora «lccnenoBanue
SIBJICHUS! 3JIEKTPOMArHUTHOM WHIYKIIUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NHnykTHBHOCTD. SIBIIEHHE CAMOMHIYKIIUH.

OJ1C camonHIyKIIMU. DHEprus
MarHUTHOTO IOJI KaTYIIKU C TOKOM.
OIEeKTpOMarHuTHOE 1OoJIe

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

TexHuyeckue ycTporucTBa U UX
[IPUMEHEHUE: TIOCTOSHHBIE MATHUTBI,
JJIEKTPOMArHUTBI, 3JIEKTPOJBUTATEND,
YCKOPHUTEIHN 3J1EMEHTAPHBIX YaCTHII,
WHIYKUUOHHAs 11€4b

10

O6o0maromuii ypok «MarauTHoe mosie.
QHCKTpOMaFHI/ITHaﬂ HHAYKOU

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

11

KonrtposnpHas pabota o teme
«MarHuTHOE 1oJIe. DJIeKTPOMarHuTHAS
HUHAOYKIUS

bu6moreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHUE KOJIEOAHNS.
["apmonnueckue konedanus. Y paBHeHHE
rapMOHHUYECKUX KOJIeOaHUH.
IIpeBpaiienue s3Hepruu

bubmioreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopnas pabora «ccnenoBanue
3aBHCUMOCTH TTEPUOJIa MAJIBIX KOJICOaHH
rpy3a Ha HUTH OT JJIMHBI HUTH U MACChI
rpy3a»

14

Konebatensubii kOHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIC KOJICOaHUs B
UjicabHOM KOJIe0aTeIbHOM KOHTYPE.
AHaNOTHSI MEXITY MEXaHHYECKUMU H
AIIEKTPOMATHUTHBIMU KOJICOAHHSIMH

bu6moreka [JOK
https://m.edsoo.ru/ff0ch820
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15

®opmyna TomcoHna. 3akOH cCOXpaHEHUs
SHEPruH B UJEATbHOM KOJIebaTeIbHOM
KOHTYpe

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

16

IIpencraBienne o 3aTyXarImx
KosiebaHusIX. BbIHyX)1eHHbIE
MexaHu4yeckue kosnedanus. Pesonanc.
BrIHyX/1€HHbIE 3JIEKTPOMarHUTHbIE
KoJIeOaHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbir TOK. CUHYCOUIATBHBIN
MEpEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOr 0 TOKAa. AMIUIUTYHOE U
JIEUCTBYIOLI[€E 3HAUEHUE CUJIbl TOKA U
HaIpsHKEHUS

bu6mnoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [Iponssoactso,
nepeaayda u noTpedaeHue IIeKTPUIeCcKon
SHEPrUn

19

VYeTpoilcTBO M TPaKTUYECKOE MPUMEHEHNE
AJIEKTPUYECKOr 0 3BOHKA, FeHepaTopa
MEPEMEHHOr 0 TOKa, TMHUM
aJIeKTporepenay

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

20

OKOJIOrMY€eCKHUE PUCKH NPH IPOU3BO/ICTBE
anekTposHeprun. Kynbstypa
WCIIOJIB30BaHUs JIEKTPOIHEPI U B
IIOBCEITHEBH O JKU3HU

21

Mexanndeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuoa. CkopocTts
pacipocTpaHeHus 1 IJINHA BOJIHEL
Honepeque 1 IPOAOJIBHBEIC BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54
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3ByK. CkopocTh 3ByKa. [ pOMKOCTb 3BYyKa.

bu6mmoreka [JOK

22
BricoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIC BOJHBI, UX CBOMCTBA U
23 ckopocTh. [lIkana 3eKkTpoMarHuTHBIX bubmorexa TIOK
P ) P https://m.edsoo.ru/ff0ccfeQ
BOJIH
24 [IpuHIUTIBI paAKOCBSI3H U TEJIEBUICHUSI.
Pa3zButue cpencrs cBsa3u. Pannomnokarus
o5 KontponbpHas pabora «Konedbanus u bubmmoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[TpsmonuHelHOe pacnpocTpaHeHNe CBEeTa
26 B OJHOPOIHOI cpene. ToueuHblil NCTOYHUK Bubmiorexa HOK
P PEAS: https://m.edsoo.ru/ff0cd350
ceeta. JIyu cBera
OtpaxeHue cBeTa. 3aKOHbI OTPAKECHUS
27 cera. [TocTrpoenne n300pakeHUH B bubmorexa [JOK
) P P https://m.edsoo.ru/ff0cd4e0
MJIOCKOM 3€pKajie
IIpenomnenue cBeta. IloHOE BHyTpEeHHEE
28 orpaxkeHue. [IpeaenbHbIn yroJ moaHoro bubmorexa [JOK
P P T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTpaKEHUS
29 JlabGopaTopHas pabora «M3mepenue bubmuotexa [JOK
MOKa3aTeNs MPeIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunsel. [Toctpoenne nzo0paxeHuil B
30 nua3e. DopMyIia TOHKOH JTMH3BI bubmorexa TIOK
- POPMY ' https://m.edsoo.ru/ffOcddle
VYBenuueHune JIMH3bI
31 JlabopartopHas pabota «ccnenoBanue
CBOICTB N300paKCHUI B JIMH3aX»
Hucnepcus cera. Cl0XKHBIA COCTaB
32 oenoro ceera. LIBer. JlabopaTopHas pabora

«HaOmoieHne qucnepcuu CBeTay
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33 WNurtepdepenmus ceera. J{udpaxius cBera. bubmotexa [JOK
HudpakunonHas peméTia https://m.edsoo.ru/ff0ced22
34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTHyeckue MpuOOPHI U YCTPOICTBA U
YCIIOBUS KX O€30IaCHOTO MPUMEHEHUS
['paHuIIBI MPUMEHUMOCTHU KIJIACCHYECKOU
36 MexaHuku. [locTynaTel crienuaibHOU brbmorexa [TOK
] 4 : https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHHOCTHU
OTHOCUTENBHOCTH OAHOBPEMEHHOCTH.
37 3amensieHne BpEeMEHHU U COKpaIlieHUE bubmorexa [JOK
A P patl https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprusi U UMITYJIbC PEIITUBUCTCKOU
38 yactullbl. CBsI3b MacChl C SHEPTUEH U bubmorexa [JOK
HEL P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPrust MOKOs
39 Kontponehas pabora «OnTrka. OCHOBBI bubmmorexa [IOK
CHelUaJbHOW TEOPUH OTHOCUTEIBHOCTI https://m.edsoo.ru/ff0cf6f0
®otonbl. Popmyina [lnanka. Dueprus u bubmmorexa LIOK
40
UMIYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccienoBanue GoToddexra. bubmuorexa [JOK
Omneitel A. I'. Ctonerosa https://m.edsoo.ru/ffOcffc4
3akonbl poTodrddexTa. YpaBHeHHE
42 SH“HmTeI(/ilea J'Iq})l(b(i)OTOB(l)(geKTa «KpacHas bubmorexa [JOK
A - €8P https://m.edsoo.ru/ff0d015e
rpanuna» ¢porodddexra
43 Jasnenne cBeta. Onbithl I1. H. JIeOenena. bubmoteka [JOK

XHUMHUYECKOE IEUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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TexHuueckue ycTporcTBa U MPaKTUUECKOE

44 npuMeHeHue: (OoTo3IeMEHT, (POTOIaTUHK,
COJIHEYHas OaTapest, CBETOIUO]T
45 Pemenune 3amad mo Teme «JI€MEHTBI bu6mmoreka [JOK
KBaHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbITH
46 Pesepdopnaa mo paccesHuio o-4acTwil. brbamorexa [IOK
https://m.edsoo.ru/ff0d091a
[TnaneTapHas Mojenb aToMa
bubmioreka [IOK
41 Hocrynatst bopa https://m.edsoo.ru/ff0d0afa
Nznydenure u mornomeHrne GOTOHOB MPHU
48 nepg;one aToMa ¢ OJTHOTO yq};OBHSI BHGII;)FI/II/I bubmiorexa LIOK
. https://m.edsoo.ru/ff0dOafa
Ha Apyroi. Buael cnekTpos
BosnnoBble cBOMcTBa yacTull. BoJHEI 1€
49 Bbpovinsa. KopnyckynsipHO-BOTHOBOW bubmmorexa [IOK
nyanu3M. CHOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHUe
OTKpBITHE paIuOAKTUBHOCTH. OTIBITHI
50 Pesel;q)opﬂz 10 ONPENEIIEHUIO COCTABA bubmiorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaAOAKTUBHOTO U3JIy4CHHS
CaowuictBa anb(da-, 6eta-, ramma-
51 u3NydeHus. BimsHue paanoakTHBHOCTH Ha
YKUBBIEC OPTaHU3MBbI
OTKpBITHE IPOTOHA U HEWTPOHA. M30TOIIHI.
59 Anbda-pacnaa. DNEeKTPOHHBIN U bubmotexa [JOK

MO3UTPOHHBIN OeTa-pacmna. ['amma-
U3JIy4EHUE

https://m.edsoo.ru/ff0d1162
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53

DHeprus cBsi3U HYKJIOHOB B SIIpE.
SnepHbie peakiuu. SIepHBIM PEAKTOP.
[Ipo6aembl, mepCreKTUBbI, IKOJIOTHUECKUE
ACIEKTHI SIEPHOU dHEPIrEeTUKHU

bu6moreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUIlbl. OTKpPBITHE
mo3uTpoHa. MeTo bl HaOJIIOICHHS 1
pEerucTpanuu 3JIeMEeHTapHbIX YaCTHII.
Kpyraslit cton «®yHaamMeHTalibHbIE
B3aUMOJICUCTBHS. EMMHCTBO hr3mueckon’
KapTUHBI MUPA»

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

55

Bun 3B€3nnoro Heba. Co3Be3aus, sspKue
3BE3/IBI, IJIAHETHI, X BUAUMOEC JBHKCHHUE.
ComnHeyHas cucreMa

56

Comnne. Conaednass akTUBHOCTb.
Hcrounuk 3ueprun ComnHLa v 3BE37

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKHU.
3BE3/1bI IIIABHOM TIOCIIEA0BATEIBHOCTH.
Bnaytpennee ctpoeHue 3B€31.
CoBpeMeHHbIE TPEACTaBIECHUS O
IIPOMCXOKIEeHUU U 3Bomonyu CosHIa u
3BE3]

58

Mneunsi [1yTe — Hama [ManakTuka.
[Tonoxenune u aBuxenre ConHua B
lanaktuke. ['anaktuku. Y€pHbie ObIPHI B
sJIpax rajdakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonsmoro B3psiBa. PenukroBoe
n3nydyeHue. Meraranaktuka

60

Hepemennsie mpobieMbl aCTpOHOMUHU



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

61

KonTtponsHas pabota « 3meMeHThI
aACTPOHOMHH U aCTPODUZUKH

62

O6o06maromuii ypok. Pons ¢pusnku u
ACTPOHOMHH B SKOHOMHYECKOH,
TEXHOJOIrHYECKOM, COITUATLHON 1
ATHYECKOU cepax AessTeTLHOCTH
YeJnoBeKa

63

O6o6maromuii ypok. Pois u mecTo
(GHU3UKU U aCTPOHOMHUHU B COBPEMEHHOM
HAYYHOH KapTHHE MHpa

64

O6o0maromuii ypok. Pons ¢puznueckoii
TEeOpHH B GOPMHUPOBAHUH TIPEICTABICHUI
0 (pusnueckoit KapTUHE MUpPa

65

O6o0maromuii ypok. Mecro ¢puznueckon
KapTUHBI MHpa B O0OLIEM pSAAY
COBPEMEHHBIX €CTECCTBECHHO-HAYUYHBIX
MPEACTABICHUI O IPUPOE

66

PesepBHbIlil ypok. MaraurtHoe nozme.
DneKTpOMarHuTHas MHAYKLHS

67

PesepBHblit ypok. Ontrka. OCHOBBI
CHeluaIbHOU TEOPUH OTHOCUTEIBHOCTH

68

Pesepnelit ypok. KBanToBas ¢usuka.
DJeMEHThI aCTPOHOMHH U aCTPO(DUZUKH

bu6munoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NMpoBEPsIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 0o0pa3zoBaHus

10.1

JleMOHCTpUpOBaTh Ha TMpPUMEpPax poJib M MecTo (U3UKH B
(hopMUPOBAHUU COBPEMEHHON HAay4YHON KapTUHBI MUpa, B Pa3BUTHHU
COBPEMEHHOW TEXHUKH U TEXHOJOTUH, B TPAKTUYECKOMN €A TEIbHOCTH

Jmroaen

10.2

Y4UTHIBaTh TPAaHULIBI TPUMEHEHUS U3yUEHHBIX (PU3MUECKUX MOJIETICH:
MaTepHalbHasi TOYKa, HHEpLUHAIbHAS CHCTeMa OTCU€Ta, abCOIOTHO
TBEPIIOE TENO, UACATBHBIN ra3; MOJEIN CTPOEHUS I'a30B, KUJIKOCTEU U
TBEPIABIX TEJ, TOYEUYHBIA AIIEKTPUUECKUU 3apsii — MNpPU PELICHUH

busznueckux 3amaq

10.3

PacnoznaBaTh Qusnyeckue siBJICHUS (MPOLECChl) U OOBACHITH UX Ha
OCHOBE 3aKOHOB MEXAaHMKHU, MOJEKYJSIPHO-KUHETHUYECKOH TEOpUu
CTPOEHHS BEIIEeCTBA U JJEKTPOJUHAMUKH: paBHOMEpHOE U
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE MajieHre
TeJ, ABUXKEHUE IO OKPYXHOCTH, MHEPIHS, B3aUMOACHCTBUE TeEI;
g dy3us, OpOyHOBCKOE JABHXKEHHE, CTPOCHHE IKHUAKOCTEH U
TBEPABIX TeJ, W3MEHeHue o0béMa Tel NpU HarpeBaHUU
(oxJaxaeHuu), TEMJIOBOE paBHOBECHE, MCIApEHUE, KOHJEHcalus,
IUIaBJIEHUE, KPHUCTAUIM3alus, KHUIIEHHE, BJAXHOCTh BO3/YyXa,
MOBBIILIEHNE JIaBJIEHUs TIa3a IMpPU €ro HarpeBaHuU B 3aKpPHITOM
cocyae, CBS3b MEXIy IapaMeTpaMHM COCTOSHUSL Tas3a B

usomnponeccax; 3JCKTpru3anus Tell, B3aHMOJICHCTBHE 3apsa10B

10.4

OnucelBaTh MEXaHUYECKOE JBUIKEHHE, HCHOJb3Yys (U3NYECKUe
BEJIMYMHBL: KOOPJAUHATA, ITyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, Cuja, WMIYJbC Telna, KHHETHYeCKas »JHEprusd,
MOTEHIMAIbHAsg JHEPrusi, MexaHuueckas padoTa, MexaHHW4yecKas
MOIITHOCTh; MpPH ONUCAHMM MPaBUIBHO TPAKTOBATh (HU3NYECKUN
CMBICT HCIOJB3yeMbIX BEIWYMH, UX OOO3HAYCHHS W EIWHUIIBI,
HAXOAUTH (POPMYIIBI, CBA3BIBAIOININE JAHHYIO (PU3UYECKYIO BETUUHHY

C ApYIruMH BCIIMYNHAMU
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OnuceiBaTh H3y4YEHHbIE TEIJIOBbIE CBOWCTBA TE€1 M TEIJIOBBIE
SBJICHUS, WCHONB3Yysl (U3MYECKHUe BEIMYMHBL: [aBJICHUE Tras3a,
TeMIeparypa, CpeAHss KHHETUYECKash DJHEPrusi XaoTUYECKOIro
JNBU)KEHUS MOJIEKYJ, CpPEIHEKBaJpaTHUYHAs CKOPOCTb MOJIEKYJI,
KOJMYECTBO TEIJIOThI, BHYTPEHHsA SHeprus, pabdoTta rasa,
KOd((PUIIMEHT TMOJIE3HOr0 NEWCTBHS TENJIOBOrO ABUTATENS; IMPU
ONMMMCAaHWU  TPABWJIBHO  TpPaKTOBaTh  (PU3MYECKUH  CMBICT
UCIOJB3YEMbIX BEIMYWH, UX O00O3HAYEHUsS] M €IWHUIIBI, HAXOIUTh
(dbopMyJNbl, CBS3BIBAIONIME JaHHYK (U3WYECKYI0 BEJIMYHUHY C

APYruMu BCJIMYNHAM

10.6

OnuceiBaTh H3yUYEHHBIE DSJIEKTPUYECKHE CBOMCTBAa BEIIECTBA U
ANEKTPUUECKUE sABJICHUS (TIPOLECCHI), HCHOJB3YS (U3HUECKUE
BEJIMYUHBL:  DJIEKTPUUECKUN  3apsil,  DJNEKTpPUYECKoe  TOIe,
HAMpPsOKEHHOCTh  TOJs, MOTEHLMal, Pa3sHOCTh MOTEHIMAOB; TPU
OMMCaHUM  MPaBWIBHO  TPAaKTOBaThb  (U3UYECKUH  CMBICI
UCTONb3YEMbIX BEIMYUH, UX O0O3HAYEHHs] M E€IUHUIIBI, YKa3bIBATh
(bopMyIbl, CBA3BIBAIOINE JAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMU

BCIIMYHMHaAMH

10.7

aHANMM3UPOBATh (U3WYECKUE TIPOIECChl U SBJICHUS, HCIOJB3YS
¢dbu3nyecKre 3aKOHBI M MPUHIIUIBI: 3aKOH BCEMHPHOTO TATOTEHUs, |,
Il u 111 3axons! HetoTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU SHEPTUH,
3aKOH COXPaHEHUS UMITYJIbCa, IPUHIUIT CYTIEPIO3UIIUU CUJL, TPUHIUTT
paBHONPAaBUS HHEPUUANBHBIX CHCTEM OTCYETA; MOJIEKYJSAPHO-
KHHETUYECKYI0 TEOPHUIO CTPOCHUS BEIECTBA, Ta30BhIC 3aKOHBI, CBA3h
CpenHel KMHETHYECKOH SHEepruM TENJOBOIro ABMKEHHSI MOJEKYN C
abCoNIOTHOI TeMIepaTypoH, MepBblif 3aKOH TePMOJUHAMUKH; 3aKOH
COXpaHEHHs JJIEKTPUUYECKOro 3apsaa, 3akoH KyroHa; mpu sToM
pa3nuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €M0 MAaTEMaTHYECKOE

BBIpAXKEHUE U yCIOBHs (IPaHULIbI, 007aCTH) IPUMEHUMOCTH

10.8

OOBACHATH, OCHOBHBIE MPUHIUIBI IEHCTBUS MAalIWH, TPHOOPOB U
TEXHUYECKUX YCTPONCTB; pa3iuyaTh YCIOBHS UX 0€30IMacHOro

HUCIIOJIb30BaHUs B HOBCCHHGBHOﬁ KHU3HHU

10.9

BBITIONHSTE 3KCIIEPUMEHTHI 10 UCCIIEIOBAHUIO (PU3HUECKUX SBIICHUN
Y TIPOIIECCOB C MCIOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUH;
pu 3ToM GOPMYIUPOBATE TPOOIEMY (3a1a4y) U TUIIOTE3Y y4eOHOTo
OKCHEPUMEHTa, COOMpaTh  yCTAHOBKY W3  MIPENJIOKEHHOTO

000pyAOBaHMS, TPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI




10.10

OcyuiecTBiATh TOpsiIMble M KOCBEHHBIE H3MEpPEeHUsS (PU3HUECKHX
BEJIMYWH; MPH STOM BBIOUPATH ONTHUMAJbHBIN CIIOCOO M3MEpPEHHS U

HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OI1CHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccrnenoBath 3aBUCUMOCTH MEXKIY (QU3UYECKMMH BEJIUYMHAMH C
WCIOJIb30BAaHUEM MPSIMBIX M3MEPECHUM; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DPUKCHpPOBATh pPE3yJbTATHl MOJYYCHHOH 3aBHCHMOCTH
(U3HYECKUX BEITMYMH B BHJIC TAOJIUII U Tpa(UKOB, J1€7aTh BBIBOJIBI 11O

pe3yjibTaTaM UCCICAOBAHUA

10.12

CoOmromaTh mpaBuia 0e30MacHOrO TpyAda TMpU MPOBEIECHUU
UCCIIEZIOBAaHUNA B paMKax ydyeOHOro JKCIEepUMEHTa, Y4eOHO-
HCCIIEI0BATENbCKON M MPOEKTHON EATEIbHOCTH C UCIOIb30BaHUEM

M3MEPHUTENBHBIX YCTPONCTB U JIJAOOPAaTOPHOr0 000pyA0BaHUS

10.13

PemaTp pacuérHbie 3a/1aun ¢ SBHO 3aJaHHOW (PH3HUECKONW MOJIEIIBIO,
UCIONIBb3Ysl (PU3MYECKUE 3aKOHBI M IPHUHIUIIBI; HA OCHOBE aHAJM3a
yCIIOBUS 3aJlayd  BbIOMpaTh (DU3MYECKYI0 MOJICTb, BBIICIAThH
(bu3HYecKre BEIUIMHBI U (OPMYJIbl, HEOOXOAMMBIC JIJIsl €€ pelIcHHus,
MPOBOAUTL PpacuyéThl M OIEHUBATh PEAIBHOCTh IMOJYYEHHOTO

3Ha4YCHUs (PU3NIECKON BEIMUNHBI

10.14

Pemlare  kayecTBeHHBIE ~ 3aJayd:  BBICTpAaMBaThb  JIOTMYECKHU
HEMPOTUBOPEUYUBYIO LEMOYKY PACCYXKIECHUM C OIIOPON HA U3YUEHHBIE

3aKOHbI, 3aKOHOMECPHOCTH U (1)I/I3I/I"IeCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh NpH pElIEHUH y4eOHBIX 3aJad COBPEMEHHBIE
MH(OPMALMOHHBIE TEXHOJOIMM ISl IOMCKA, CTPYKTYPHUPOBAHMS,
MHTEPIPETALlUKA U MPEACTABICHUS Y4eOHOM M Hay4HO-IOMYJIIPHOU
uH(popMaIuy, NOJYyYEHHON U3 pa3IMYHbIX UCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOJIY4AEMYI0 HHPOPMALIUIO

10.16

[TpuBoaNTH mpHUMEpHl BKIIAZa POCCUHCKUX U 3apYyOESKHBIX YUEHBIX -
(GU3MKOB B pa3BUTHE HAYKH, O0BSICHEHHE MPOILIECCOB OKPYKAIOIIErO

MHpa, B Pa3BUTHC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TEOPETUUYECKUE 3HAHMS MO (PHU3UKE B IMOBCEIHEBHOMN
KU3HM I oOecrieueHuss O€301aCHOCTH IIPH  OOpaIleHUH C
npubopaMd M TEXHUYECKUMH YCTPOMCTBAMHM, JUJIi COXPAHEHHS
3MI0pPOBbSI M COOJIIOJCHHS HOPM DKOJOTMYECKOrO ITOBEACHHS B

OKpYyXaroleH cpene

10.18

PaGoTath B rpymie ¢ BEIIOIHEHUEM Pa3IHYHBIX COIMATbHBIX POJICH,
IUIAHUPOBATh  pabOTy TPYNIBI, PAlMOHANBHO pacHpenelsiTh

00S3aHHOCTH H IJIaHUPOBATL [ACATCIBHOCTL B HCCTAHAAPTHBIX




CUTyalludX, aACKBATHO OLCHHBATL BKJIAA KaXXJI0I'O M3 YUYaCTHHUKOB

IPYIIIBI B pELIEHUE pacCMaTPUBAEMOU MPOOIIEMBbI

11 KVIACC

Kon
NpoBEePsSAEMOro
pe3yjabTara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThbl 0CBOCHUA OCHOBHOM
06pa30BaTeJILHOﬁ nmporpamMmmsl CpeHEro OGI.IICFO 06pa303a1mﬂ

111

JleMOoHCTpupOBaTh Ha TpUMEpax pojib M MeCcTOo (GU3HKH B
(hOopMHUPOBAHUM COBPEMEHHOH HAay4YHON KapTHHBI MHUpa, B Pa3BUTHH
COBPEMEHHOW TEXHUKH U TEXHOJOTMH, B NPAKTUYECKOMN AEATEIIbHOCTH

JIOEH, IEJOCTHOCTh U €JUHCTBO (PU3NUECKON KapTUHBI MHpa

11.2

Y4urteiBaTh I'paHUILbI IPUMCHCHHA N3YUCHHbBIX (1)I/I3I/I‘16CKI/IX MOJIEeIeH:
TOUYCUHBIN 3J'I€KTpI/I‘leCKI/II71 3apsana, sacpHas MOACIb aTOMa, HYKJIOHHAs

MOJICJIb aTOMHOTI'O sapa Ipu pCIICHUA (bl/ISI/I‘IeCKI/IX 3aJa4

11.3

PacrioznaBaTh (pu3nueckue siBieHUs (IPOLECChl) U OOBACHATH UX HA
OCHOBE 3aKOHOB 3JIEKTPOJAMHAMHMKM W  KBAHTOBOH  (PU3MKH:
IEKTpUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHUTHOE  JEUCTBUS  TOKA,  B3aUMOJCHCTBUE  MAarHUTOB,
JIEKTPOMAarHuTHas MHAYKUUS, JAEHCTBME MAarHUTHOIO NOJIA Ha
IPOBOJHUK C TOKOM M JABWXKYLIMHCS 3apsjl, 3JIEKTPOMAarHUTHBIE
KoeOaHusl M BOJIHBI, TNPSMOJIMHENHHOE pacHpoCTpaHEHUE CBETa,
OTpa)keHUE, TMpeloMieHue, HuHTepdepeHuus, audpakuus U
MOJISIpU3AIIMsl CBETa, IHUCIEepCcHsl cBeTa, (POTodIeKTpudecKuid 3 ekt
(poTorddexT), cBeTOBOE NaBiIeHUE, BOZHUKHOBEHHE JMHEHYaTOro
CIIEKTpa aTOMa BOJIOPOJAA, €CTECTBEHHAas W  MCKYCCTBEHHas

PaauOAKTHUBHOCTD

11.4

OnuceiBaTh M3y4YEHHBIE CBOWCTBA BeEIIECTBA (DIEKTPUUYECKUE,
MarHUTHbIE, ONTHYECKUE, IJICKTPUYECKYIO TPOBOAMMOCTh Pa3IMUHbIX
Cpel) H DJEKTPOMarHUTHBIE SBJIEHHS (MPOIECCHI), HCIOJIb3Ys
¢u3nyeckne BENUMYMHBI: DJIEKTPUYECKHA 3apsija, CHila  TOKa,
AIIEKTPUYECKOE  HANpPsDKEHUE, DJIEKTPUYECKOE  COIMPOTUBICHHE,
pasHocTh noteHmanos, JJC, pabora Toka, HHIYKIUS MarHATHOTO
nmoyisi, cuna Awmmepa, cuna JIopeHIa, WHIYKTUBHOCTh KaTYIIKH,
SHEPTUs AMEKTPUUYECKOTO ¥ MATHUTHOTO TOJIEH, MEePHOJ M YacToTa
KosiebaHuil B KoJiebaTeIbHOM KOHTYpE, 3apsijl U cujia TOKa B IIpoliecce

TapMOHHYCCKHUX QJICKTPOMAIrHUTHBIX KOJ'Ie6aHI/II‘/’I, (bOKYCHOC




pacCTOSIHUE M OINTUYECKAas CHJIA JIMH3BL, IIPU ONKMCAHUU MPaBUIIBHO
TPaKTOBAaTh (PU3UYECKH CMBICT MCHOIB3YEMBIX BEIHYMH, UX
0003HAUEHUsT W EAMHHUIIBI; YKa3blBaTh (POPMYIIbL, CBS3BIBAIOIINE

JaHHYIO (PU3HYECKYIO BEIUYUHY C APYTUMHU BeTHUYNHAMU

11.5

OnuceiBaTh M3y4YEHHBIE KBAaHTOBBIE SBJIEHUS M  IPOLECCHI,
UCMOJIb3YS (PU3HUECKUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUTMHA BOJIHBI U YacTOTa CBETA, SHEPrusi U UMIYJbC (HOTOHA,
[IEpUOJ ITOJIypaciaaa, SHEPrust CBsI3M AaTOMHBIX sJ1€p; IPU OIUCAaHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MYECKUH CMBICH  HMCIOIb3yEeMbIX
BEJIMYMH, HUX OOO3HAuEHUs M EAMHUIIBI, YKa3blBaTh (HOPMYJIBL,
CBA3BIBAIOLIME JAaHHYIO (DU3HUECKYI0 BEJIWYUHY C JpPYTUMHU

BCIIMYMHaAMH, BBIYUCIATHh 3HAUCHUC q)HSH‘-IGCKOﬁ BCJIIMYUHbI

11.6

AHanu3upoBaTh (PU3UYECKHE TMPOLIECCHl U SBJICHUS, HCIOJb3Ys
¢usnyeckue 3aKOHBI W NpUHOUOBL  3akoH OMa, 3aKOHBI
[IOCJIEIOBATEIbHOIO U IApaljIeIbHOrO COEJUHEHHUS IPOBOJHUKOB,
3akoH [xoyis — JIeHna, 3aK0H 3JIEKTpPOMarHUTHOW MHAYKIIMH, 3aKOH
MPSIMOJIMHEWHOr 0 PaclpoCTPaHEHUsI CBETA, 3aKOHbI OTPaKEHUSI CBETa,
3aKOHbl MpPEJIOMJIEHUs] CBETa, YypaBHEHUE OUHIUTEHHA  17s
doTodddexTa, 3aKOH COXpaHECHHS DHEPrUU, 3aKOH COXpaHCHHS
MMITyJIbCa, 3aKOH COXPAaHEHHUs DJIEKTPUUECKOro 3apsia, 3aKoH
COXpaHEHHUS MaccoBOro 4yucia, mnocTynatel bopa, 3akoH
paniMoOaKTUBHOIO pacnaja; M[puU 3TOM pPa3IvyaTh CIOBECHYIO
(bOopMyITHPOBKY 3aKOHA, €r0 MATEMAaTHYECKOE BBIPAKEHUE U YCIIOBUS

(rpaHuIlbl, 06J1aCTH) TPUMEHUMOCTU

11.7

OHpCIICJIHTL HampaBJICHUEC BCKTOpa HWHAYKIHUW MAarHiuTHOTO I10JIA

IIPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cwiibl JIopenna

11.8

CTpOI/ITI) N OIINCBIBATH I/I306pa)KCHI/Ie, co3gaBacMoO€ IIJIOCKHMM

3€pKaJIIOM, TOHKOMN JIMH301

11.9

BBINOTHATH 9KCIEPUMEHTHI 110 UCCIEOBAHUIO (PU3NUECKUX SIBICHUN
U TIPOLIECCOB C HCIIOJIb30BAHUEM MIPSIMBIX U KOCBEHHBIX MU3MEPEHUN;
pH 3TOM (GOPMYJIMPOBATH MpodIieMy (3a7a4y) U TUIIOTE3y y4eOHOro
OKCHEPUMEHTa, COOMpaTh  yCTAHOBKY M3  MPEAJIOKEHHOrO

000opyI0BaHUS, IPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBiATh TpsIMbIe M KOCBEHHBIE H3MEpeHHsS (PU3HUECKHIX
BEJIMYWH; MPH STOM BBIOMPATH ONTHUMAJBHBIN CIIOCOO M3MEpPEHHS U

HUCIIOJIB30BaTh U3BCCTHBLIC MCTOAbI OI1CHKHU HOFpeIlIHOCTefI I/IBMepeHI/Iﬁ

11.11

HCCH@}IOB&TB 3aBUCUMOCTHU (bI/IBI/I‘IeCKI/IX BCJIIMYHH C UCITOJIb30BAHUEM

NPSMBIX HW3MEPEHHI; NpU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY,




(buKCcUpoBaTh pe3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (PU3HUECKHX
BEJIMYUH B BUJIE TaOIHII U rpauKoB, 1eIaTh BEIBOJBI IO pe3yIbTaTaM

HUCCIICAOBAaHHUA

11.12

Cobmonate mnpaBuja 0e30mMacHOro TpyJda IMpH IPOBEAECHUU
UCCJEeIOBaHUM B paMKax ydeOHOro OSKCIEpUMEHTa, Y4eOHO-
HCCIIEI0BATEIBCKON U IPOEKTHON AEATEIBHOCTH C MCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOMCTB U 1a00OPaTOPHOT0 000PYIOBAHUS

11.13

PemaTp pacuérHbie 3a1aun ¢ IBHO 3aJJaHHON (PU3UUYECKOW MOJIEIIBIO,
UCIIONIBb3Ysl (DU3UYECKUE 3aKOHBI M TPUHITUIIBI; HA OCHOBE aHAJM3a
YCIIOBHSI 3a/laud  BBIOWpATh (PU3UYECKYIO MOJENb, BBIICIATH
¢buznyeckue BeIMYUHBI U (POpPMYJIbI, HEOOXOAUMBIE 1JIs €€ pelieHus,
MPOBOJIUTh pacu€Tbl M OLEHHMBATh PEAIbHOCTh IOJIYyYEHHOTO

3HayeHUs (PU3NUECKON BEIHUNHBI

11.14

Pematp  kadecTBeHHBIE  3a/Jayd:  BBICTpAauBaTh  JIOTMUECKU
HEMPOTUBOPEUUBYIO LIENOUKY PACCYKIIEHUH C OMOPOI Ha U3yYCHHBIE

3aKOHbI, 3aKOHOMECPHOCTH U (1)I/ISI/I‘IGCKI/IC SBJICHUA

11.15

Hcnonp3oBaTh TOpH  pElmIEHUH y4eOHBIX 3aJad COBPEMEHHBIC
WH(OPMAIIMOHHBIE TEXHOJOTUH ISl TOHCKA, CTPYKTYPUPOBAHWS,
WHTEePIpETAUA U TPEACTaBICHUS Y4eOHON M HaydHO-TOMMYJISIPHOM
uH(pOpMAIUH, TOTYYEHHON U3 Pa3IMYHBIX HCTOYHHUKOB; KPUTUYECKU

aHAJM3UPOBATH MOIYIaEMYI0 HHPOPMAITUIO

11.16

OOBSICHATH MPUHIIUIIBI IEUCTBUS MAIWH, TPHOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh yCJIOBHUS X O€30MacHOr0 HMCIOJIb30BaHUS B

MHOBCEIHEBHOI KU3HU

11.17

[TpuBoaNTH mpHUMEpHl BKIIAZa POCCUHCKUX U 3apYyOESKHBIX YUEHBIX -
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MTPOIIECCOB OKPY>KAIOIIEr0

MuUpa, B pa3BUTUC TCXHUKHU U TEXHOIOr Ui

11.18

Hcnonb30BaTh TEOPETUYECKHE 3HAHHS 1O (PU3UKE B MOBCEIHEBHOMN
KU3HM I oOecrieueHuss O€30MaCHOCTH TMPH  OOpalleHHuu C
npubopaMu W TEXHUYECKUMH YCTPOHCTBAMHM, JJIS COXPAHCHHS
3I0pOBbSI M COOJIFOJICHUS HOPM DKOJOTHYECKOTO TIOBEACHHUS B

OKpYyXarollen cpese

11.19

PaGotate B rpy1me ¢ BBHIIOJHEHHEM PA3IMYHBIX COI[UATIBHBIX POJIEH,
IUTAHUPOBaTh ~ PabOTy  TPYNIBL,  PAlMOHATBHO  PACIpeneNnsTh
0053aHHOCTH ¥ TUIAHUPOBATh JEATENBHOCTh B HECTAaHAAPTHBIX
CUTyallUsAX, aJCKBAaTHO OLICHMBATh BKJAJ Ka)XKJIOI0 M3 YYaCTHUKOB

IPYIIIBI B pELIEHUE paCCMAaTPUBAEMOM MTPOOJIEMBI




HPOBEPAEMBIE SJIEMEHTBI COAEP KAHUSA

10 KVIACC
Koxn
Koa nposepsiemoro jiemenra IIpoBepsieMblIe 3J1eMEHTHI COAEPKAH S
pasaeJia
OU3NUKA U METO/IBl HAYYHOI'O [IO3HAHUMA
®u3nka — HayKka o npupoae. Hayunsie MeTObI TO3HAHUS
11 OKpyXkaroliero Mupa. Ponb skcriepuMeHTa U TEOpuu B
MpoIiecce MO3HAHUS MPUPObL. DKCIEPUMEHT B (PU3HKeE
1 MogenupoBanue (U3NYECKUX SBJIECHUN U IPOLIECCOB.
Hayunsle rumoressl. dDU3NYECKHE 3aKOHBI U TEOPHH.
15 ['paHuIbl  MPUMEHUMOCTH  (U3MUECKUX  3aKOHOB.
' [Tpuanun coorBetcTBUsA. Poms W MecTo (QU3UKK B
(dbopMHpOBaHUU COBPEMEHHOW HAay4YHOW KapTUHBI MUpAa,
B [IPAKTUYECKOH €SI TEIbHOCTH IO
2 MEXAHUKA
KMHEMATHUKA
Mexanunueckoe JBUKEHUE. OTHOCHUTENIBHOCTh
21 211 MexaHudyeckoro  aBwxkeHus.  Cucrema  oTcuéra.
' Tpaexropus
)12 Ilepemenienue, CKOPOCTb (cpenusis CKOPOCTb,
o MTHOBEHHAsi CKOPOCTb) U YCKOpEHHE MaTepuaibHON




TOYKH, HMX IIPOCKOHMH Ha OCH CHCTCMbl KOOPIHWHAT.

CnoxxeHue nepeMelleHuil U CI0KEHNE CKOPOCTEH

213

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSMOJIMHEIHOE
IOBWOKeHHe.  I'pauku  3aBHCUMOCTH  KOOPAMHAT,
CKOPOCTH,  YCKOpEHHMsS, IIyTH U  IEpPEMEIICHUs

MaTepI/IaJIBHOﬁ TOYKH OT BPpECMCHU

2.14

CBoOonHoOe najeHne. Y CKOpeHne CBOOOAHOIO MaIeHUs

2.15

KpuBonuHueiiHoe nBukeHue. PaBHOMepHOEe JABHMKEHHE
MaTepUaJbHON TOYKM IO OKPYXHOCTU. YTIJIOBas
CKOpOCTh, JHMHEHHas ckopocTe. Ilepmon m wacrora.

LleHTpOCTpEeMUTEIBHOE YCKOPEHHE

2.16

TexHuueckue yCTpPOMCTBA: CHUJOMETP, JBUKEHHE

CHapsA0B, HCITHBIC U PEMEHHEBIC IIEPpEaaIN

2.1.7

[IpakTnueckue paboTel. M3MepeHre MrHOBEHHOMU
ckopoctu. MccnenoBanre COOTHOLIEHUS MEXY Iy TSMH,
INPOMJEHHBIMU TEJIOM 3a IIOCJIEN0BAaTEIbHbBIE PAaBHBIC
INPOMEXYTKM  BpPEMEHHM IpU  PaBHOYCKOPEHHOM
JBWKEHUU C HAYaJbHOM CKOPOCTBIO, PABHOM HYIIIO.
W3ydyeHne IBUKEHHsS WIApUKA B BA3KOM JKHUIKOCTH.

W3yuenue nBUKEHUS Tena, OpOLIEHHOI 0 FTOPU30HTAJIBHO

2.2

JNUHAMUKA

22.1

[Tpunuun otHocutenbHocTH ['anunes. IlepBblid 3aKOH

Herorona. MHepuuaibHble CHCTEMBI OTCUETA




2.2.2

Macca Tena. Cuna. [IpuHImMn cyneprno3uuuu cui

2.2.3

Bropoii 3akoH HprooToOHa a1 MaTepuajbHOM TOYKH B
nHepuuanbHoi cucreme orcuéra (MCO). Tpetnii 3akoH

HrroTona AJIA MaTCPUAJIbHBIX TOYCK

224

3akoH BCCMHUPHOI'O TATOTCHHA. Cuna TSHKECTH. HepBaH

KOCMHYCCKas CKOPOCTb. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs! CKOJIbKEHUS
u cuna TpeHus nokosd. Kosapduument tpenus. Cuna
CONPOTUBIICHUS MpPU JABWKEHHM Tesla B KUIKOCTH WU

rasc

2.2.7

HOCTYHaTeHBHOG n BpaliaTcJIbHOC JABHXXCHUC

a0COTIOTHO TBEPIOTO Tea

2.2.8

MOMEHT CHJIbI OTHOCUTEIHFHO OCH BpameHus. Ilnedo

cuiibl. YcnoBus paBHoBecus TBEpaoro Tena 8 UCO

2.2.9

Texanueckue YCTpOﬁCTBaI INOAIIMITHUKHU, JOBHKCHUC

HCKYCCTBCHHLIX CITYTHUKOB

2.2.10

[TpakTuueckue paboTsl. M3ydyenue nBuxenus Opycka mno
HAKJIOHHOM IJIOCKOCTH MOJI AEHCTBUEM HECKOJIBKUX CHUJL.
HccnenoBanne  3aBUCUMOCTH CHJI  YIPYTOCTH,
BO3HUKAOIUMX B  jJepopMupyeMod MpyXKHHE U

pPE3UHOBOM 00paslle, OT BEJIMYUHBI HX JAedopmarui.




UccnenoBanue ycinoBuUd paBHOBECHUS TBEPIOrO TeNa,

HMMEIOIIETro OCh BpallleHus

2.3

3AKOHbBI COXPAHEHIMS B MEXAHUKE

Nmmynbc MaTepuaIbHOU TOYKH, CHUCTEMBI
23.1 MaTepualbHBIX ToueK. VIMIyJbc CUIBI U M3MEHEHUue
MMITyJIbCA Tela
3akoH coxpaHeHusi ummnyibca B HMCO. PeakTtuBHOE
2.3.2
JBUKEHUE
2.3.3 Pa6ora cuiibl
234 MoOIHOCTb CHIIBI
235 Kunernueckas sHeprusi MaTepuaibHOM TOYKH. Teopema
o 0 KMHETUYECKON SHEPrun
IlorenunanbHas odHeprus. IloTeHuManbHas >SHEPrus
2.3.6 yrpyro neGopMHUpPOBaHHON MpYKUHBI. [loTeHIManbHas
SHeprus Teaa BOIM3U MOBEPXHOCTH 3eMIIH
[TorennmanbHple W HENOTEHUUalbHbE cuUibl. CBA3b
237 paboOTBl  HENOTEHUHMAJbHBIX CHJI C H3MEHEHHEM
o MEXaHUYECKOM  HHEpPruM  CHUCTeMbl  Tel.  3aKOH
COXpaHEHUsI MEXaHUYECKON SHEPruu
2.3.8 VYopyrue u Heynpyrue cTOJIKHOBEHHUS
239 TexHuueckne yCTpOMCTBA: JIBUKEHUE PAKET, BOJOMET,

KOnep, Npy>KMHHBINA TACTOJIET




2.3.10

[TpakTnyeckue paboThl. 3yueHHe CBSI3M CKOPOCTEH Te
npu Heynpyrom ynape. McciemoBanue cBsisu padOTHI

CHJIBI C U3BMEHCHHUEM MEXaHUUYECKOM OHCPIruu TCia

3 MOJIEKVYIJIAPHAS ®U3UKA 1 TEPMOJNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKO TEOPUU
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU
3.1.1 teopun. bpoyHoBckoe aewkenue. {uddysusa. Xapakrep
JBUKEHUSI U B3aMMO/ICHCTBHSI YaCTUIL BEI[ECTBA
) Mogenu cTpoeHHUs Ta30B, KUAKOCTEH M TBEPABIX TEN U
34 00BSICHEHHE CBOMCTB BEUIECTBA HA OCHOBE 3TUX MOJEIen
Macca monekyn. KomuuectBo BemiectBa. IlocTosiHHas
3.13 ABorazipo
3.1 TennmoBoe paBHOBecue. Temmeparypa u €€ U3MepeHHUE.
314 [lIxana Temneparyp Llenbcus
Mogens wupaeansHoro rasza. OCHOBHOE ypaBHEHHE
345 MOJIEKYJIIPHO-KMHETUYECKOM TeOpUH H1eaJbHOro rasa
AbcomroTHas — TeMmIepaTypa Kak ~ Mepa  cpenHei
3.1.6 KUHETHYECKON APHEPruu TEIIOBOIO IBUKEHHS YaCTHUI]
raza. llIkana Temnepatyp KenpBuna
317 VpaBuenue Kianeiipona — MenneneeBa. 3akoH

JlaapTOHA




3.18

l'azoBbie 3akoHbI. M30mpoliecchl B HJ€AIBHOM Ta3ze C
MOCTOSSHHBIM ~ KOJIMYECTBOM  BEIIECTBA:  M30TEpMa,

n30xo0pa, n3odapa

3.19

TexHuueckue ycTpoucTBa: TEPMOMETP, OapoMeTp

3.1.10

[TpakTnueckue paboThl. VM3MepeHne macchl BO3yXa B
KJIACCHOM KoMHate. MccienoBanue 3aBUCUMOCTH MEXKIY

napaMeTpaMy COCTOSHUS pa3peKEHHOI0 ra3a

3.2

OCHOBBI TEPMO/JMHAMMUWKHA

3.2.1

TepmonuHaMuueckass cucremMa. BHYTpeHHSS SHeprus

TepMOHHHaMquCKOﬁ CHCTEMBI M CIIOCOOBI €€ N3MEHEHHS

3.2.2

KomuuectBo Tensotel u pabora. BHyTpeHHss sHEprus

OJHOATOMHOI'O HACAJILHOI'O ra3a

3.2.3

Buael Tennonepenadn: TENIOMPOBOJHOCTb, KOHBEKIIHS,
U3ITy4EHHUE. TennoéMkocTh Tena. VY nenbHas
TEIIOEMKOCTh BemlecTBa. PacuéT KoIM4ecTBa TEIJIOTHI

Ipu TCIJIoIepcaavc

3.24

[TepBblit 3ak0H TepMoAMHAMHKH. [IpuMeHeHne nepBoro
3aKOHA TEPMOJMHAMUKHU K H3omporueccaM. [ paguueckas

MHTepHpeTanus padoThl raza

3.25

TennoBele MamuHbl. [IpUHIUNBI ASHCTBUS TEIUIOBBIX
manmH. [IpeoOpa3oBaHust dSHepruM B  TEIUIOBBIX
MmanmHax. Koagduuuent noaesHoro neicreus (nauee —

KII[) teroBoit mamunsl. Lukn Kapuao u ero KIT/]




Bropoli 3akoH  TepMoauHamMukH. HeoOpaTUMOCTb

3.2.6 MpoOIECCOB B mpupojae. TemioBble  JBUTaTElH.
DKOJIOrHYeCKHEe MPoOIeMbl TEII0HEPreTUKU

397 TexHuuyeckre yCTpPOMCTBA: JBHUIaTeslb BHYTPEHHEIO

o cropanusi, ObITOBOM XOJOJUIBHUK, KOHIUIIUOHED

328 [Ipaktnueckue  pabotel.  M3mepenue  ynenabHOU

o TEIIIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHMA BEIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpa3oBanue ¥ KoHAeHcauus. VcnapeHue u

3.3.1 KHIICHWE.  YJAeNbHAs  TEIUIOTa  MMapooOpa3OBaHMS.
3aBUCHMOCTh TeMIEpaTyPbl KUTICHUS OT JIaBJICHHS
33,2 AOConrOTHas W OTHOCHUTENbHAs BIIAYKHOCTh BO3IyXa.
o Hacswimennsiit nap
TBépnoe temo. Kpucrammmyeckue U aMopdHble Tena.
3.3.3 AnHunzoTponus CBOICTB KpPHUCTAJIJIOB. Kunkue
kpucTauibl. COBpeMeHHBIE MaTEePHUAIIBI
334 [InaBneHne W KpucTaNIM3alusa. YJAenbHas TeIioTa
o raBienus. CyOiumanus
3.35 YpaBHeHue TerIoBoro OagaHca
TexHuyeckne ycTpoCTBAa: TUTPOMETP U ICUXPOMETD,
35 KaJOpUMETpP, TEXHOJOTHH TOJYYEHHs] COBPEMEHHBIX

MarepuajioB, B TOM YHUCJIIC HaHOMATCPUAJIOB, U

HAHOTCXHOJIOTHH




3.3.7

[Tpaktuueckue padbotTel. I3MepeHue BIaXKHOCTH BO3ayXa

4 OJIEKTPOJUHAMUKA
DJIEKTPOCTATHUKA
411 DnekTpu3aysl Tell. DJeKTpudeckuil 3apsia. J[Ba Buma
o AIIEKTPUUYECKUX 3aps/10B
412 IIpoBOIHUKM, TUIAEKTPUKN U IOy POBOIHUKHI
4.1.3 3aK0H COXpaHEHHS JIEKTPUUIECKOT 0 3apsiia
414 B3aumoneiictBue 3apsaoB. 3akoH Kymnona
Onexrpudeckoe nosue. Hanpssk€HHOCTD 3JIEKTPAYECKOro
4.1.5 nosist. [Tpunnun cyneprnozunyu. JInHuy HanpskEHHOCTH
AJIEKTPUYECKOI0 OIS
416 PaGoTta cun anekrpocratuyeckoro moss. [lorenmumar.
4.1 o PasHocTh MOTEHIINATIOB
[IpoBOAHMKM M AMDICKTPUKA B IOCTOSHHOM
4.1.7 JIEKTPUY ECKOM noJie. Jusnextpuueckas
MIPOHHUIIAEMOCTh
OnekTpoéMkocTh.  KonaeHcatop.  DIEKTPOEMKOCTb
4.1.8 IJIOCKOT0  KOHJIGHCATOpa. JHEpPrus  3apsHKEHHOTO
KOHJIEHCaTopa
TexHuveckue yCTpOMCTBA: 3JEKTPOCKOM, IIEKTPOMET,
. AIIEKTPOCTATUYECKAS 3aluTa, 3a3eMIIeHHE

ANEKTPONPUOOPOB, KOHAEHCATOpP, KCEPOKC, CTPYHHBII

IIPUHTEP




4.1.10

[IpakTueckue paborel. M3MepeHue 3IEKTPOEMKOCTH

KOHACHCATOpPa

4.2

[MOCTOSHHBIN SJIEKTPUUECKMI TOK. TOKU B PA3JIMYHBIX CPEJIAX

VYcnosus CYII€CTBOBAHUS MOCTOAHHOI'O SJICKTPUYECKOI'O

421 Toka. Mctounuku Toka. Cuna toka. [IocTOSITHHBIN TOK
4.2.2 Hanpspkenue. 3akon OMa a1 yyacTka Lenu
123 DNEeKTPUYECKOe COIPOTHUBJIEHUE. VY nenpHOE
o COIPOTHBJICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napaijiesibHOE, CMEIIaHHOE
o COEIMHEHHE TPOBOTHUKOB
425 Pa6ora snextprueckoro Toka. 3akon Jlxxoyns — Jlenna
4.2.6 MOIIHOCTB AJIEKTPUYECKOrO TOKa
anekTpoaBkymas cuna (manee — DJ1C) u BHyTpeHHEe
427 CONMPOTUBJIEHUE MCTOYHUKA Toka. 3akoH Oma s
o MOJIHOM (3aMKHYTOM) snekTpudeckoil menu. KopoTtkoe
3aMBbIKaHUE
DONeKTpoHHAasT MPOBOAMMOCTh TBEPABIX  METAJJIOB.
428 3aBUCUMOCTD COMPOTUBIICHUS METaJIJIOB oT
temmepaTypbl. CBEpXIIPOBOANMOCTb
429 DIIeKTpUYEeCKnii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX

IIy4KOB




4.2.10

[TonynpoBoguuku.  CoOcTBeHHass W MpUMecHas
MPOBOJUMOCTh  MOJYNpPOBOAHUKOB. CBoiicTBa  p-N

nepexoa. [loaynpoBoIHUKOBBIE TPUOOPHI

4211

DNEeKTpUYECKUi TOK B AIEKTPOIUTAX.

DNEKTPOIUTUYECKAS U CCOLMALIMSL. DIEKTPOIIN3

4.2.12

OnekTpudyeckuid TOK B razax. CaMOCTOSTENbHBIA U
HECAMOCTOATENBHBIN  pa3psd.  Pasznuusble  TUIBL

CaMOCTOATENILHOr O paspsana. Monnus. Ilnasma

4.2.13

TexHuveckre YCTpOKMCTBAa: aMIepMETp, BOILTMETP,
peoctaTt, HWCTOYHUKHA TOKa, OJIEKTPOHArpeBaTElbHbBIC
prOOPHI, JIEKTPOOCBETUTEIBHBIC TPUOOPHI, TEPMOMETP
CONPOTHUBJICHUSI, BAKYyMHBIH JHOA, TEPMHUCTOPHI U
dboTope3ucTopsl, MOTYIPOBOTHUKOBBIM O,

rajbBaHHUKa

4.2.14

[Tpaktnueckue  pabotbl.  M3ydeHue  CMeENIaHHOTO
COCIMHEHMS PE3UCTOPOB.
Nzmepenne DJIC vcTOYHMKA TOKA U €r0 BHYTPEHHETO

COITPOTHUBJICHUS. Ha6J’IIO,I[€HI/Ie QJICKTPOJIN3a

11 KIIACC

Kon
pa3neaa

Koamnposepsiemoro sJjiemeHTa

IIpoBepsiemMble 3JIEMEHTHI CO/IEPKAHUS




SJIEKTPOJJMHAMMUKA

4.3

MAI'HUTHOE ITIOJIE. OJIEKTPOMAT'HUTHAS UHYKIA

3 ITocroguurie MAarHuThbL. Bzaumopelicteue
431

IIOCTOAHHBIX MAarHuTOB

MarauTtHoe moje. BekTop MarHMTHOM HMHAYKIUU.
29 IIpyanun  cyneprno3unuy. JIMHMM ~ MAarHUTHON
4.3.
uHaykuuu. KapThHa OMHMM MarHUTHOW MHAYKLIHH

IoJIs1 MOCTOAHHBIX MarHUTOB

MaruutHoe 1mojne HpoBOAHMKA C TOKOM. KaprtuHa
JUHUW TOJs JJIMHHOTO TMPSMOTrO TPOBOJHUKA U
4.3.3 3aMKHYTOI'0 KOJbIEBOIO IPOBOJHUKA, KATYIIKH C
TOKOM. OmbIT Opcrena. BzaumoneiictBue

IMPOBOJHUKOB C TOKOM

434 Cuna AMniepa, €€ MOJyJIb ¥ HallpaBJICHUE

Cuna Jlopenua, e€ Moaylb U HalpaBJCHUE.
435 JIBmkeHue 3apsHpKEHHOM 4YacTHIbl B OJHOPOJHOM

MarHuTHOM moJe. Pabora cusl Jlopenna

4.3.6 SIBneHme 3JIEKTPOMArHUTHOW WHTYKIIUH

4.3.7 [ToTok BeKTOpa MarHUTHOM UHAYKITUU

138 OAC  wuHaykuuu.  3aKOH  AJIEKTPOMArHUTHOM
o naaykunu Gapajnes




BuxpeBoe snextpuueckoe nozue. C umnaykuuu B

439 MPOBOJHUKE, JIBIXKYLIEMCS  IOCTYNATElIbHO B
OJIHOPOAHOM MAarHUTHOM IOJIE

4.3.10 [TpaBuiio Jlenna
NunyktuBHocTh. SIBnenne camounaykiuu. IJC

4311 CaMOUHTYKIIMH

4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKH C TOKOM

43.13 DIEeKTPOMarHUTHOE T0JIE
TexHuueckue yCTpOKMCTBA: TOCTOSHHBICE MAarHUTHI,

4.3.14 IEKTPOMArHUTHI,  AJIEKTPOJABUraTellb, YCKOPHUTEIN
AJIEMEHTAPHBIX YaCTHI], UHITYKI[HOHHAS M1€Yb
[TpakTueckue paboThl. M3yueHne MarHuTHOro moJist
KaTylIKu C TOKOM. McciaegoBaHue —JIeHCTBUS

43.15 MIOCTOSHHOI'O MarHuTa Ha paMKy C TOKOM.
UccnenoBanue SIBJICHUS 3JEKTPOMAarHUTHON
WHIYKIIAN

5 KOJIEBAHN S U BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A

KonebatenpHas cucrema. CBOOOAHBIE KOJIEOAHMS.
5.1 51.1 lapmonnueckue konebanms. Ilepumon, wactora,

aMILTUTyJa ¥ ¢da3a KoJiebaHun

5.1.2 [IpyxuHHBIN MasTHUK. MaTeMaTH4eCKUi MasiTHUK




YpaBHeHUE TapMOHUYECKUX KOJIeOaHMA.

5.1.3 Kunematnueckoe M  JUHAMUYECKOE  OMNHUCAHUE
KOJIEOATEIBLHOTO IBUKEHUS
[IpeBpamienue SHEpPruM HpHU  TAPMOHUYECKUX
konebanusax. CBA3b  aMIUIATYObl  KoseOaHMU
>14 MCXOJHOM BEJIMYMHBI C aMILJIUTyJlaMU KolebaHuM ed
CKOPOCTH U YCKOPEHUS
KonebaTenpHplit KOHTYD. CBoboaHEbIE
AJIEKTPOMarHUTHbIE  KojJeOaHus B HJA€AJbHOM
5.15 KoleOaTelbHOM  KOHTYpe.  AHAJOTHS ~ MEXKIY
MEXaHUYECKUMHU u 3JIEKTPOMATrHUTHBIMU
konebanusimu. @opmyna Tomcona
3aKOH  COXpaHEHUsi OSHEPruu B  HJICAJTLHOM
>10 KOJIe0ATEIbHOM KOHTYpE
BeIHYXIeHHBIE MEXaHUYECKUE KoneOaHus. Pe3oHaHc.
5.1.7 Pe3onaHcHas KpuBasl. BriHyX1€HHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUsI.
ITepemennplii Tok. CUHyCOMAAIBHBIM IE€pPEMEHHBIN
5.1.8
TOK.
MOIIHOCT MEPEMEHHOI0 TOKa. AMIUIMTYIHOE U
>19 JEMCTBYIOIEE 3HAUEHUE CHIIBI TOKA U HAIPSKEHUS
£ 110 Tpanchopmarop. IlpowsBoacTBo, mepenaya u

norpebiieHne ANEKTPUY €CKOU SHEPruM.




DKOJIOTUYECKUE  PHUCKHU npu MIPOU3BOJICTBE
aneKkTpudyeckoil sHepruu. KynbTypa HMcCnoiab30BaHusd

3JIEKTPOIHEPTUHU B TOBCEAHEBHOMN KU3HU

111 TexHuueckue YCTpOWCTBA: ceiicmorpad,
>1 UIEKTPUYECKUH 3BOHOK, JTMHHUH DJIEKTponepenayd

[TpakTueckue padotsl. MccnenoBanue 3aBUCUMOCTH

nepuosia MajblX KoJI€OaHUM Ipy3a Ha HUTH OT JJIMHbI

5.1.12 HUTU U Maccel rpysa. MccinenoBanue nepemMeHHOro

TOKa B LENM M3 IMOCICAOBATEIBHO COCAWHEHHBIX

KOHACHCATOPA, KATYIIKH XU pE3UCTOpA

5.2

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnueckue BOJIHBI, YCIOBUS PaclpOCTpPaHEHUs.

521 [lepuoa. CkopocTh pacnpocTpaHEHUsT U JJIMHA

BOJIHBIL. [Tomepednbie v PO 10JIbHBIC BOJTHBI

Wutepdeperumst u audpakius MeXaHUISCKHX
5.2.2
BOJTH

593 3Byk. Ckopoctb 3Byka. I'poMKkocTh 3ByKa. Bricorta
o toHa. TemOp 3ByKa

DONEKTPOMArHUTHBIC BOJHBI. Y CIOBHS H3JIy4CHUS
E04 DJIGKTPOMATrHUTHBIX BOJIH. B3amMHAas OpHEHTAIHS

BekTOpoB E, B M v B 31M€KTpOMAarHMTHOW BOJIHE B

BaKyyme




5.25

CBoiicTBa »JEKTPOMATHUTHBIX BOJH: OTpaXKEHHE,
[IPEIOMIIEHUE, NoJsIpu3anus, I paKis,

uHTepdepernus. CKOpoCTh AIEKTPOMArHUTHBIX BOJH

5.2.6

[llxkana 5SJEeKTpOMArHUTHBIX BOJH. [IpumeHeHue

SJICKTPOMArHUTHBIX BOJIH B TCXHHUKC U 6LITy

5.2.7

HpI/IHHI/IHBI paanocCBA3n n TCICBUACHMU .

Pa[[I/IOJIOKaL[I/IfL SHCKTpOMaFHI/ITHOG 3arpsi3HCHUC

OKpY’KAIOILEH CpeJIbl
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Texauueckue YCTPOWCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUAarHOCTUKA B
TEXHUKE W MEIULHHE, pajap, paauonpUEMHUK,

TEJEBU30p, aHTeHHa, TenedoH, CBY-neun

5.3

OIITUKA

5.3.1

[IpsmonuHeiHOE  paclHpOCTpaHEHHWE  CBETa B

oaHOpoaHOM cpene. JIyd cBeTa

5.3.2

OtpaxkeHne cBeTa. 3aKOHBl OTpPAXKEHHUS CBETa.

[Noctpoenne n300paxeHni B IJIOCKOM 3epKaJie

5.3.3

[Ipenomsienne cBeta. 3akOHBI TPEIOMIIEHHS CBETA.

AOGCOIIOTHBIN NTOKAa3aTeNb IPEIOMIICHUS

5.34

[Tomnoe BHyTpeHHee oTpaxenue. [IpenenbHBIA yron

MOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.35

I[I/ICHepCI/ISI ceeta. CIOXKHBIA cocTaB O€Oro CBeETa.

Ber




5.3.6

Cobuparonie U pacceMBarollye JUH3BL TOHKas
nuH3a. DOKYyCHOE pPAacCTOSHUE U ONTHYEecKas Cuiia
ToHKOW JmH3BL. llocTpoeHue wu300pakeHUN B
coOMparIUX M pacceuBarolmmx JuH3ax. Popmya

TOHKOM JUH3BI. YBeJINYEHHE, JaBaeMO€ JINH30M

5.3.7

[Ipenensl NPpUMEHUMOCTH F€OMETPUUYECKON ONTUKH

5.3.8

Wnrtepdepenuust cBeta. KorepeHTHbIE HCTOUHHKH.
YcnoBus HaOMoOIeHNs MAKCUMYMOB 1 MUHUMYMOB B
UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(a3HbBIX

KOI'¢pCHTHBLIX HCTOYHUKOB

5.3.9

Hudpakuust cera. [udpakuumonHas pemérka.
VYcioBue HaOMIOJEHUS IJIAaBHBIX MAaKCHUMyMOB IIpH
naJeHun MOHOXPOMAaTHYECKOr O CBETa Ha

TU(GPAKIHOHHYIO PEHIETKY

5.3.10

[Tonspuzauus ceera

5.3.11

TexHuueckue yCTporcTBa: OUKH, Jyma, (oToarnmapar,
IIPOCKLIMOHHBIA  anmapar, MHKPOCKOI, TEJIECKOIl,
BOJIOKOHHAsI OINTHKA, AUQPPAKIUOHHAS penITKa,

MOJISIPOU T

5.3.12

[Tpaktnueckue paboTsl. M3mepenue mnokazaTens
npenomieHus. MccinenoBanue cBOWCTB N300pakeHUM

B JiMH3aX. Habmonenue nucnepcuu ceeta

BJIEMEHTbI CHELIMAJIBHOW TEOPUM OTHOCUTEJIBHOCTU




['panuibl TPUMEHUMOCTH KJIACCUYECKONW MEXaHUKH.

[Toctynatsr TEOpUU OTHOCUTEIIbHOCTH:
o1 WHBAapUaHTHOCTh MOJYJIsl CKOPOCTH CBETa B BaKyyMe,
MPUHLMI OTHOCUTEJIBHOCTH DUHINTEHHA
OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJlJIeHue
02 BPEMEHU U COKpAIllEHUE JUTUHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHON YaCTHIIBI
CBsi3p Macchl ¢ SHEpruell U MMITYJIbCOM CBOOOHOM
04 YaCTHUIBl. DHEPrUs MOKOsI CBOOOHON YaCTUIIbI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OITTUKU
®otonsl. Popmyina [Inanka cBsa3u s3Hepruu GoToHa ¢
rid €ro 4acTOTOW. DHEPrus U UMIYJIbC GOTOHA
OtkpeiTHe U uccienoBanne ¢GoTodpdexra. OmbITH
712 A.T'. CroneroBa. 3akonsl (hoTodddhekTa
7.1 VYpaBHeHue  OiHmTeiiHa  ana  Qoroaddexra.
713 «Kpachnas rpanuna» potordpdexra
7.1.4 Jlasnenwne ceera. OnbiTel I1.H. JIeOenena
7.1.5 XUMHUYECKOe IeHCTBHUE CBETA
216 Texuuueckue YCTpOWCTBA: (hOTO3JIEMEHT,

dboTonaTUMK, COTHEUHAs1 OaTapesi, CBETOAM O

7.2

CTPOEHUE ATOMA




7.2.1

Mogenb atoma Tomcona. OnbiTel Pezepdopaa mo
HCCIIeIOBAaHUIO CTpOoeHus aToma. [Inanetapuas

MOJIENL aTOMa

71.2.2

ITocrynatel bopa. MW3nydenue u moryonieHue
(OTOHOB IIpU IEpexoie aToMa € OJHOIO YpPOBHS
Hepruu Ha JApyrol. Buasl cnekrtpoB. Crektp

YpOBHEM 3HEpPruu aToMa BoA0poza

7.2.3

BosHoBbIE cBoOiicTBa yactuu. Bomnel ae bpois.
KopnyckynspHo-BoinHOBOH  nyanusMm. Audpakuus

QJICKTPOHOB Ha KpUCTaJJIax

724

CnonTaHHOE u BBIHYXJICHHOC H3Ty4YCHHUC.

YCTpoiicTBO M pUHIUI paboTHI Ja3epa

7.2.5

TexHnueckre yCTpOMCTBA: CIEKTPAJbHBIA aHAJINA3

(CTIEKTPOCKOIT), JT1a3ep, KBAHTOBBIM KOMITBIOTED

7.2.6

[Tpaktueckue pabotrel. HabOmonenue iauHendvaToro

CHeKTpa

7.3

ATOMHOE A/1PO

7.3.1

MeTozs! HaOIIOAEHNS U PErMCTPALIMM 3JIEMEHTaPHBIX

YaCTHIL

7.3.2

OTtkpeiTHE pagnoakTuBHOCTH. OnbIThl Pe3epdopaa mo
OIIPEJICIICHUIO COCTaBa PaJMOAKTHBHOTO H3ITYYCHHUS.
CgoiicTBa anb(a-, 6era-, ramma-u3aydeHus. Bousaue

PaanoOaKTUBHOCTH HaA XUBBIC OPIraHHU3MBbI




OTkpbITHE TPOTOHA U HEeWTpoHa. HykioHHas Mmoaens

7.3.3 snpa leizenbepra — HBanenko. 3apsg sjpa.
MaccoBoe yucio sapa. M3oromnsl
Anbda-pacnaa. DIEeKTPOHHBIA U MTO3UTPOHHBINA OeTa-
7.3.4 pacnan. I'aMMa-usnyuenue. 3aKOH paJlOaKTUBHOIO
pacnaaa
DHeprusi CBsi3W HYKJIOHOB B siape. SnepHbie CHIIBL
735 JedexT macesl sapa
7.3.6 Snepuble peakuuu. JleneHue u CUHTE3 saep
SAnepusii  peaktop.  TepMosliepHBIA  CHHTE3.
7.3.7 [TpoOiieMbl UM TEPCHEKTHBBI SAEPHON DHEPIETUKH.
DKOJIOTUYECKUE ACTIEKThI AJIEPHON SHEPreTUKU
OneMeHTapHble 4YacTHIbl. OTKpBITHE IO3UTPOHA.
738 @yHIaMEHTAIIbHBIE B3aUMOIEN CTBUS
TexHuueckue yCTpoOWCTBA:  JO3UMETpP, Kamepa
739 BunbcoHa, siiepHbIi peakTop, aToMHas 6omba
[Tpaktuueckue paborel. lccnenoBanue TpeKoB
7310 gacTull (110 TOTOBBIM (oTorpadusim)
SJIEMEHTBI ACTPO®U3NKHU
81 Bun 3Bé3anoro neba. Co3Besmus, sipkue 3BE3JBI,

IJIaHCThI, UX BUIUMOC IBHKXCHUC




8.2

Conneunast cucrtema. IlnmaHeTsl 3eMHOM TpyIIIBL
[InaHeThI-TUraHThl M HMX CIYTHUKH, KapJIHMKOBBIE

mwageTsl. Masble Tenna CoIHEYHOH CUCTEMBI

8.3

Comnne, ¢orochepa u atmochepa. CoaHeuHas

AKTUBHOCTb

8.4

Hcrounuk sHeprun ConHua u 3BE371

8.5

3B&3/IbI, WX OCHOBHBIE XapaKTEPUCTHKH: Macca,
CBETHMMOCTb, PaJMyC, TeMIIepaTypa, UX B3aUMOCBS3b.
JlnarpaMma «CIIEKTPaJIbHBIA KJIACC — CBETHMOCTBHY.
3BE3MBI TJIABHOM IIOCIIENOBATSIBHOCTH. 3aBHCHUMOCTH
«macca — CBCTUMOCTB» JJIA 3Bé3I[ FJIaBHOfI

nocJaICA0BaATCIIBHOCTH

8.6

BuyTtpennee crpoeHmne  3BE3a. CoBpeMEHHbIE
HPEJICTAaBIEHUs O IIPOUCXOXKIECHUN U 3Boronuy CosHIa U

3BE3. DTalbl )KU3HU 3BE3T

8.7

Mneunsiii Ilyte — nama ['amakthka. CnupanbHas
cTpykrypa ['anaktuku, pacnpeneiieHue 3BE31, raza u
nblu. [lonoxenue u apmxenue Connuna B ['anaktuke.

[Tnockas u chepuueckas nmoacucremsl [ anakTiuku

8.8

Tunel ramakTuk. PaguoralakTUKH W KB a3aphbl.

YeEpHbie OBIPHI B AIpax FalaKTUK

8.9

Bcenennas. Paciimpenne Beenennoit. 3akon Xa60:a.

Pasberanue ranaktuk. Bo3pacrt u pagnyc Beenennoit,




Teopusi bonbmioro B3peiBa. Mojiellb  «ropsuei

Bcenennoit». PenukroBoe uzinyueHue

Macmtabnas CTPYKTypa Bcenennoi.
8.10 MeraranakTuka. Hepeménnsie poOIeMbI

aCTPOHOMUU
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