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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usnke 6a30BOr0 YpoBHS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHUU U TpeOOBaHUU K pe3yJbTaTaM OCBOECHHSI OCHOBHOM
oOpazoBaTenbHOM mporpammel, npenacraBieHHbix B ®I'OC COO, a Takke ¢ ydéToM
dbenepanbHOil paboyeil mporpaMMbl BOCHUTAHUS W KOHLEMIMK MPENoJaBaHusl yueOHOro
npeamera «®Pusznka» B 00pa3oBaTedbHbIX opranuzaiuax Poccuiickoit denepanuu,
peanu3yronMX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Copeprxanue nporpamMMmbl o (pU3UKe HAIpaBiIeHO HAa (POPMUPOBAHUE E€CTECTBEHHO-
HAay4YHOU KapTUHBI Mupa oOydaronuxcsi 10—11 kimaccoB mpu oOydeHuu ux (u3vMke Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-JIeATeIbHOCTHOrO noxoa. [Iporpamma no ¢usuke
cootBeTcTBYeT TpeboBanusiM GI'OC COO k maaHUPyEMbIM JTUYHOCTHBIM, IPEAMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOydYeHHs, a TaKkKe YYUTHIBAET HEOOXOIUMOCTh
peanu3aiu  MEXIPEAMETHBIX CBsI3eH (HU3MKU C E€CTECTBEHHO-HAYYHBIMH YUeOHBIMU
npeaMeTaMu. B Hel omnpenesnstoTcsi OCHOBHBIE I1Ie7M HM3y4deHUs (U3UMKH Ha YpOBHE
cpenHero oOuiero oOpa3oBaHMsl, TUIAHUPYEMbIE PEe3YyJibTaThl OCBOEHHUS Kypca (U3MKH:
JUYHOCTHBIC, METAIIPEAMETHBIC, TIPEIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3Mke BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHMsS Kypca (QU3MKH Ha 0a30BOM ypOBHE, B TOM

quclie MPeAMETHBIC PE3YNIbTATHI TI0 F0JIaM 00yUYEHUS;

e cojepkaHue yueoHoro npeamera «duzuka» mo rogam o0OyueHus.

du3rka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B KaueCcTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUN 00
okpyxarorieM mupe. LKonpHBIN Kypc PU3HKHA — CHCTEMOOOPA3YIONMINN IS €CTeCTBEHHO-
HAyYHBIX YY€OHBIX TPEIMETOB, TOCKOJbKY (HU3MYECKUE 3aKOHBI JieKAT B OCHOBE
IPOIIECCOB M SIBJICHUH, HM3y4aeMbIX XUMHEH, Ouonoruen, ¢usnmyeckon reorpadueil u
acTpoHoMuel. Mcrionp30BaHne U aKTUBHOE NMTPUMEHEHHUE (DU3NUECKUX 3HAHHUI OTpeIeIsieT
XapakTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUN B cepe IHEPreTUKH, TPAHCIOPTa,
OCBOEHUSI KOCMOCA, MOJyYeHHs] HOBBIX MATEPHUAJIOB C 3aJaHHBIMU CBOWCTBAMU U JPYTHUX.
N3yyenne ¢u3MKu BHOCHUT OCHOBHOM BKJaa B (DOPMUPOBAHHME €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpa OO0ydaromuxcs, B (OpMUpPOBaHHE yYMEHUN NMPUMEHATh HAYYHBIH METO]]
MMO3HAHUS MIPU BHIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUIA.

B ocHOByY kypca ¢u3uKy ISl YPOBHS CpeHEro 00IIero o0pa3oBaHus MOJIOXKEH PsT
UJIeH, KOTOPBIE MOKHO PACCMATPUBATh KAaK IMPUHIUIIBI €TO MOCTPOCHHS.

Hoess yenocmnocmu. B COOTBETCTBUM € HEW Kypc SBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJECPKUT MaTepual M3 BCEX pa3lesioB (PU3HWKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanusayuu. B cOOTBETCTBUM ¢ HEH Marepuan Kypca QU3HKU O0ObEAUHEH
BOKpYT (pu3nyeckux teopuid. Beaymum B kypce aBisieTcst (OpMUPOBaHUE MPEACTaBICHUN
O CTPYKTYPHBIX YPOBHSX MaT€pHH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanuzanus mpeanonaraeT — HCHOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa PU3NYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS (PU3UKH C
pa3BUTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUYECKMMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaownoii nanpasnrennocmu. Kypc Qusuku mpesnonaraeT 3HaAKOMCTBO C
IMIUPOKUM KPYTOM TEXHHYECKHX M TEXHOJOTMUECKHX MPUIOKEHUN M3YyYEHHBIX TEOpUU U
3aKOHOB.

Hoes skonoeuzayuu peannsyercsl MOCPEICTBOM BBEICHUS 3JIEMEHTOB COIEpP>KaHUs,
NOCBSIIEHHBIX HJKOJIOTMYECKUM MpOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH MU TEXHOJOTHH, a Takxke OOCYXJIEeHHs MpoOJeM pPalMOHAIBLHOTO
IPUPOIOTIONIH30BAHUS U IKOJIOTHYECKOM 0€301MacHOCTH.

CTepXKHEBBIMM  DJIEMEHTaMH Kypca (U3UKM Ha YpPOBHE CpEJHEro OOIIero
oOpa3zoBaHus SBISIIOTCA (pu3myeckue Teopun (popmupoBaHue NpPENCTABICHUN O
CTPYKTYpe TMOCTpPOCHUS (U3UYECKON TeopuHu, poyid (yHAAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPHUPOJIe, TPAHHUIAX MPUMEHUMOCTHU
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOAX0 B Kypce (U3HKHU peaTu3yeTcs Mpexie BCero 3a
C4€T OpraHu3ali SKCIEPUMEHTAIBHON JesTelbHOCTH oOywatoniuxcs. s 6a3zoBoro
YpOBHSI Kypca (PU3UKH — 3TO MCIOJIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPBIE B MporpamMme Mo Gpu3nuke 00beTMHEHbI
B OOMIMI CMHUCOK YYCHHUUECKUX MPAKTHUYECKUX padoT. BoljeneHne B yKa3aHHOM IepeyHe
7abopaTOpHBIX paboT, TPOBOAUMBIX JJII KOHTPOJSI W OLEHKH, OCYIIECTBISETCA
y4aCTHUKaMU 00pa30BaTENbHOTO MPOIECCa MCXOMS U3 OCOOCHHOCTEW TUIAaHMPOBAHUSA U
ocHareHus kabuHera ¢uzuku. [Ipum 3TOM oOecrneunBaeTCs OBJIAJICHHE O0YYaAOIIUMUCS
YMEHHUSMH IPOBOJUTH KOCBEHHBIC U3MEPEHUS, NCCIIEIOBaHMs 3aBUCUMOCTEN (PU3HMUeCcKuX
BEJIMYMH U [IOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YAENSETCsS PELICHUIO PACUETHBIX M KauyeCTBEHHBIX 3ajad. [Ipu
3TOM JJIsl pacu€THBIX 3aa4 IPUOPUTETOM SABIISIOTCA 3a/1a4M C IBHO 3aJJaHHOU (PU3UUYECKOM
MOJIEJIBIO, TO3BOJISIOIIME MPUMEHATh HM3YYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3
OJIHOTO pasjiena Kypca, TaKk W MHTErpUpys 3HaHUA U3 Pa3HBIX pas3nenoB. [ns
KQUueCTBEHHBIX 3a7a4y MPUOPUTETOM SIBJISIOTCS 3aJaHUsI HAa OOBSICHEHHWE MPOTEKAHUS
¢u3nyecKkux SBICHMH M TPOLECCOB B OKpYXKAOUIeH Xu3HU, TpeOylommue BbIOOpa
duznyeckoil MOIETH ISl CUTyallMH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuasbHO-TEXHUYECKOMY
obOecrnieueHnIo0 yueOHOro npoiecca 0a30BbIlil YpoBEHb Kypca (DU3UKU HAa YPOBHE CPEIHETrO
oO1ero 00pa3oBaHMsl IOJKEH U3y4YaThCs B YCIOBUSAX MPEIMETHOI0 KabuHeTa (pU3UKU WU



B YCIIOBUSIX MHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B
kaOuHeTre (U3UKK JODKHO OBITh HEoOXonuMoe J1abopaTopHoe O0O0OpyJOBaHUE Jis
BBITMIOJTHEHHSI yYKa3aHHBIX B MPOTpaMMe MO (PHU3UKE YUCHUUYECKUX MPAKTUUECKUX paboT U
JIEMOHCTPALIMOHHOE 000pyT0BAaHHE.

JleMOHCTpallmoHHOe 000pyIOBaHUE (OPMHUPYETCSI B COOTBETCTBUU C MPUHIIUTIOM
MUHUMAJIBHON JTOCTaATOYHOCTH U O0ECIeYMBACT IMOCTAHOBKY TIEPEUYHCICHHBIX B
nporpaMme TO (U3HMKE KIIOYEBBIX JAEMOHCTpAllMid [ MCCIEAOBAaHUS HW3Yy4aeMbIX
SBJICHUI W TPOLIECCOB, SMIUPUUECKUX U (PYHIaMEHTANIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHHUM.

JIabopaTopHOE 000pYyI0BaHHE ISl YYSHUUECKHX MPAKTHUECKUX paboT popMHUpyeTcs
B BHJIC TEMAaTHYECKMX KOMIUIEKTOB M OOECMEYMBACTCS B pacuéTe OJHOTO KOMILJICKTa Ha
ABYX oOywarommxcs. TeMarndeckrne KOMIUIEKTHI TaOOpaTOpHOTO 000pyIOBAHUS JTOJDKHBI
OBITh MMOCTPOCHBI Ha KOMIUIEKCHOM HCTIOIB30BaHUM aHAIOTOBBIX U MH(POBBIX MPUOOPOB,
a TaKke KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIC ITUPPOBBIX J1ab0paTopuii.

OCHOBHBIMHY HIETISIMU U3YyYCHUs (DU3HKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpoBaHHE WHTEpECAa W CTPEMJICHUS OOYYAIOMIMXCS K HAYYHOMY H3YYCHHIO
IPUPOJIBI, PA3BUTHE UX HHTEIUICKTYATbHBIX H TBOPUYECKUX CITIOCOOHOCTEH;

e pa3BUTHE TMPEICTABICHWI O HAYYHOM METOJE TO3HaHWUS W (OPMUPOBaHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (QopmMupoBaHHe HAy4YHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa H3y4YeHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHre yMeHUN OOBIACHITH SIBJICHUS C HCHOJIB30BAHMEM (PUINYECKUX
3HAHWM U Hay4YHBIX JI0KA3aTEJIbCTB;

e (QopmupoBaHue TmpeACTaBICHUH O poaud GUBUKKA Ui Pa3BUTUS  APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHue 3TUX 1esei 00ecreynBaeTcsl pelieHueM CIeAYIONIUX 3a/1ad B MpoIecce

U3y4YeHUs Kypca (U3UKHA Ha YPOBHE CpeHEro o0IIero oopa3oBaHus:

e TmpuoOpeTeHNEe CHUCTEMBbI 3HAHUK 00 OO0mMX (U3UIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpWAX,  BKIIOYas  MEXaHUKY,  MOJIEKYISIpHYIO  (U3HKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTPO(PH3UKH;

e (QopmupoBaHHe YMEHHI NPUMEHSTh TEOPETUYECCKUE 3HAHMS NJIsi OOBSICHEHHS
¢uznuecknx SBIEHUW B TPHUPOAEC WM ISl MPUHATHSA MPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

e OCBOCHHE CIOCOOOB DEIICHUS PA3IMYHBIX 3a/1ad C SBHO 3aJaHHON (hHU3HUECKOU
MOJIETIbIO, 3aJad, MOJAPa3yMEBAIOIIUX CAMOCTOSATENBHOE CO3/aHue (U3HUYECKOM
MOJICIH, aJICKBATHON yCIIOBHUSM 33/1a4W;

e TMOHWMaHWE QU3UYECKUX OCHOB WM MPHUHITUIIOB ICUCTBUS TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUA HA OKPYKAIOIIYIO CPEY;



e OBJIAJICHHE METOJIaMH  CaMOCTOSITEJILHOTO ITUIAHUPOBAHUSI W IPOBEACHUS
bU3MYeCKUX HKCIEPUMEHTOB, aHajdu3a M HHTEpHpeTanuu HHOOpMalUH,
OmpeJieNIeHHs] JOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJibTaTa;

e CO37aHUE YCJIOBUM JUIsl Pa3BUTUS YMEHHUH MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOM JEATEIILHOCTH.

Ha uzydenue ¢uszuku (6a30BbIN ypOBEHB) Ha YPOBHE CpeiHEro o01ero oopa3oBaHus
otBoauTcs 136 dacos: B 10 kimacce — 68 gacoB (2 yaca B HeAeno), B 11 kimacce — 68 yacoB
(2 yaca B He/IeIIO).

[Ipenmmaraemsiii B mporpamme 1o pu3NKe MepeueHb Ja00paTOPHBIX U MPAKTUIECKUX
paboT SABISETCS PEKOMEHIOBAHHBIM, YUUTEIb JICJIa€T BHIOOP MPOBEAEHUS JIaOOPATOPHBIX
paboT U OMBITOB C YUETOM MHAUBUYATBHBIX OCOOCHHOCTEH 00YyYatOmMXCS.

COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3dnKka u MeTOAbI HAYYHOI'0 NO3HAHUS

®usuka — Hayka o npupoje. HayuHble MeTObI TO3HAHUS OKpY>Katoliero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (¢GuU3MUECKUX SBJICHMM U mporeccoB. HayuHble THUIOTE3HI.
duznyeckue 3aKOHBI M TEOpUH. [ paHUIBI TMPUMEHUMOCTH (PUIMYECKUX 3aKOHOB.
[IpuHUMI COOTBETCTBUS.

Pons u Mecto ¢uszuku B GOpMUPOBAaHWN COBPEMEHHON HAyYHOW KapTHHBI MHpA, B
MPAKTUYECKON JESITETbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorossie U U(PPOBbIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBUKEeHHE. OTHOCUTEIBHOCTh MEXaHMUYECKOTO ABUXKeHusd. Cucrema
orcuéra. TpaekTopus.

[lepemenienne, CKOpOCTh (CPeIHSs] CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHUE
MaTepuagbHOM TOYKHM, HX MPOCKUMH HA OCHU CHUCTEeMbl KoopauHaT. CloxeHue
[IEPEMENICHHUN U CI0KEHNUE CKOPOCTEM.

PaBHOMEpHOE ™ paBHOYCKOPEHHOE TpSIMOJWHEHHOe JBmwkeHue. [ paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTHU, YCKOPEHUsS, MyTH U TMEPEMEIICHHUS] MaTepHAIbHOU
TOYKHU OT BPEMEHHU.

CBobOoaHOE TagieHne. Y CKopeHue CBOOOTHOTO TaICHUS.



KpuBonnHaeitHoe nBrkeHHE. JIBHKEHHE MAaTE€pUaJbHONW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JUHENHasA cKopocTh. [lepuon u
yacTtoTta oOpamieHus. LleHTpocTpeMHuTeNbHOE YCKOPEHHUE.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE IMPUMEHEHHE: CIUJIOMETP, JBUKCHUE
CHAapAJI0B, LICTIHBIE U PEMEHHBIEC TIEPEIAYH.

Jlemoncmpayuu

Mogenb cuCTEMBbI OTCU€TA, WUIKOCTPAIUS KHHEMATUUYECKUX XapaKTEPUCTUK
JBHOKEHUS.

[IpeobpazoBaHue NBMKEHUM C UCIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyXE U B Pa3pe’KEHHOM MPOCTPAHCTBE.

HaGmionenune nBukeHUsT Teina, OpPOIIEHHOrO TMOJ YIVIOM K TOPU30OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

HanpagneHnue ckopocT npu ABUKEHUHU MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomel

N3ydyeHne HEpaBHOMEPHOTO JBWKEHUS C 1EIbIO OINPENCICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHONIIEHUS MEXKAY MYTIMH, TPOWJICHHBIMU TEJIOM 34
NIOCJIEIOBATENIbHBIE PABHBIE MPOMEXKYTKH BPEMEHHU IMPU PAaBHOYCKOPEHHOM IBHUKEHHUH C
HAaYJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3yueHne nBUKEHUS IIapUKa B BI3KOU KHIKOCTH.

W3yuyenue ABM>KEHHs Tea, OpPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpuaunn otHocutenbHOCTH [ammies. IlepBeii 3akoH Herorona. MHepnuaiibHbIE
CHUCTEMBI OTCYETA.

Macca tena. Cwna. ITpunuun cynepno3unuu cui. Bropoit 3akoH HbproToHa miis
MaTepUAIbHOW TOUKHU. TpeTnil 3akoH HbroTOHA [IUIsI MaTepruaibHbIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuina tspkecTd. IlepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHus (mokosi, CKoJibkeHus1, kaueHus1). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHMsI CKONbXEHUS U cuia TpeHus mnokos. Koaddumument tpenus. Cuna
COIIPOTHUBJICHUS NIPU IBUKCHUU TEJIa B )KUIKOCTHU WM Ta3e.

[TocTynarensHOE M BpaniaTeIbHOE JBMKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT CHIJIBI OTHOCHTENBHO OCH BpauleHus. [lmedo cuibl. YCIIOBUSL paBHOBECHUS
TBEPAOTO TENA.

TexHnueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHWE: MOAIIMIHUKA, TBUXECHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.



CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEI.

Bropoii 3akon HproToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JehOopMaIuu.

HesecoMmocTts. Bec tena npu yCKOpEeHHOM NOABEME U NAICHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

YcnoBus paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOM ITIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHUJI  YNPYTOCTH, BO3HUKAIOIIMX B MPYKUHE H
pEe3UHOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akonbl coxXpaneHus 6 mexanuke

NmMnynsc maTepuanbHOM TOYKM (Tesia), CUCTEMbl MaTE€pUANIbHBIX TOYEK. MIMMyJbC
CUJIBI M W3MEHEHHE UMITyJbCca TeJla. 3aKOH COXpPaHEHUs UMIyJlbca. PeakTuBHOE
JBH>KCHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckast »sHepruss MarepuaibHOMl Touku. Teopema 00 U3MEHEHUHU
KHUHETHYECKON YHEPTHH.

[lotenumanbuas sHeprusi. [loTeHUManbHas B3HEpPrus ymnpyro aehopMHUPOBAHHON
npyxuHbl. [loTeHIIMaNbHAs YHEPTUS Teaa BOJIU3M MOBEPXHOCTH 3EMIIH.

[loTeHnuanbHbIe U HEMOTEHIMAIbHBIE CHIIBL. CBSI3b pa0OThI HEMOTEHIIUATBHBIX CUJI C
U3MEHEHNEM MEXAaHUYECKOW SHEpPruu CHCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUH.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecknue yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
MPYKUHHBIA TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE 1BHXKEHUE.

[lepexoa MOTEHIIMATBLHON SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3ydeHnne abCONIOTHO HEYIPYroro yjaapa ¢ MOMOIIbIO JIBYX OJUHAKOBBIX HUTSHBIX
MAasITHUKOB.

UccnenoBanue cBsi3u pabOThI CUIIBI ¢ U3MEHEHHEM MEXaHWYECKOW PHEpPruu Tejia Ha
MIPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Pazaea 3. MosekyasipHas pusuka 1 TEpMOAMHAMMKA
Tema 1. Ocnoebl MOEKYAAPHO-KUHEMUYECKOU Mmeopuu



OCHOBHBIE TOJIOKEHUS MOJEKYJIIPHO-KUHETUYECKON TEOPUM M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapaktep ABWKEHHS U
B3aUMOJICMCTBUS YacTHUL] BellecTBa. MOJIenu CTpOEHUs ra3oB, )KUIAKOCTEW U TBEPIABIX TEIl
1 OOBSICHEHHE CBOMICTB BEIIECTBAa HAa OCHOBE 3TUX Mojieneil. Macca u pazmepsl MOJIEKYJI.
KommuecTBo BemectBa. [loctosinHas ABoraapo.

TemnmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lkana remneparyp Llenscus.

Mopens wuaeanbHoro rasza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOU
TEOpUU UACAIBHOIO raza. AOCOJIIOTHAs TeMIeparypa Kak Mepa cpeJHed KUHETUYECKOH
SHEpPruu TEIUIOBOrO ABWXKEHUs 4dacTull rasza. Illkama temnepatyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon J[lanbTona. WM3ompoueccsl B
UeJIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe npeacTaBieHue
U30IPOLIECCOB: U30TEPMA, H30X0pa, U300apa.

TexHudeckue ycTpoicTBa U MPakKTUIECKOE MPUMEHEHHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnpIThI, OKa3bIBAIONIME JAUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu MOJIEKYI
OPraHUYECKUX COCAUHCHUH.

OnbiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mogaens onbita HTepHa.

OMBITHL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3AUMOAECHCTBHS.

Mogenb, WLTIOCTPUPYIOLIAs IPUPOAY JABICHUS ra3a Ha CTEHKHU COCya.

OMnbIThL, WITIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UE€ATIbHOIO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

Omnpenenenne mMacchl Bo3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpEHUi 00bEMa
KOMHATBbI, JABJICHUS U TEMIIEPATyPhl BO3/1yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3peKEHHOI0 ra3a.

Tema 2. Ochogbt mepmoOuHaAMUKU

TepMonuHamuueckas cucremMa. BHYTpeHHS SHEprus TEPMOANHAMUYECKON CUCTEMBI
u crnocoOsl €€ um3MeHeHus. KomuwdecTBo TerioTel M pabora. BHyTpeHHss sHeprus
OJIHOAQTOMHOI'0 MJI€AJIbHOIr0 ra3a. Buapl Temonepenayu: TEIIONPOBOIHOCTh, KOHBEKINS,
W3JIydeHUE. YJelbHas TEIUIOEMKOCTh  BemecTBa. KoOIMYecTBO  TEIIIOTHI  NpH
TerIonepenaye.

[lonsitue 00 agmabaTtHOM mporecce. [lepBriil 3akoH TepmoanHaMuku. [IpuMenenue
MEPBOro 3aKOHA TEPMOJAMHAMUKHU K H3ompoleccaM. I'paduueckas unrtepnperarusi padboThI
rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs po1ieccoB B MPUPOJIE.

TennoBeie MamuHbl. [IpuHUUMNBL gelicTBUS TemIoBbIX MamuH. [IpeoOpazoBanus
SHEPIruM B TEIUIOBBIX MamnHaX. KoshpuuueHt none3Horo nelcTBUsl TEIJIOBOM MaIIUHBI.



Huxkn Kapuo u ero xkodpGUIMEHT MOJIE3HOTO IEHUCTBUS. DKOJOTHYECKHE MPOOIEMBbI
TEIJIOPHEPTETUKH.

TexHuveckne ycTpOMCTBAa M MPAKTUUYECKOE MPUMEHEHHE: JIBUTATeNIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJOAMIBHUK, KOHIAUITUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEeHHEHN PHEPryu Teja NP COBEPIICHUU paOOThI: BBUIET MPOOKHU U3
OYTBUIKU MOJI IEUCTBUEM CKATOT'O BO3/yXa, HarpeBaHue 3(pupa B JaTyHHOU TPyOKe MyTEM
TpeHus (BUICOIEMOHCTpAIIS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tejla MpH TeIuionepeaye.

OmnbIT 0 aabaTHOMY PaCHIUPEHUIO BO3/TyXa (OMBIT C BO3AYIITHBIM OTHHUBOM).

Mogenn mnapoBoi TYpOWHBI, JBUTaTelis BHYTPEHHErO CrOpaHHs, PEAKTUBHOTO
JBUTATEIS.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3Mmepenne yaenbHON TeMIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanun eeuwiecmea. Dazoevie nepexoovt

[TapooOpazoBanue u KoHAeHcarus. McmapeHue u KumeHue. AOCONIOTHAsS U
OTHOCUTEJIbHAs  BJIAXHOCTh BO3AyXa. HacelllleHHBI map. VYaenbHas  TEmIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe temo. Kpucrammmueckue u amopdHble Tena. AHU30TPONHUS CBOWCTB
kpuctaiuioB. Kuakue kpuctaimiabl. CoBpeMeHHble MaTepuanbl. I[lnaBnenue u
KpUcCTaJUIU3aIus. Y aeiapHas TerioTa miaBiaenus. Cyoaumarusi.

YpaBHeHHE TENIOBOTO OajaHca.

TexHuueckue yCTporMCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U TMICUXPOMETD,
KUIOPUMETpP, TEXHOJIOTUM TOJIYYEHUs] COBPEMEHHBIX MaTepuajioB, B TOM YHCIE
HaHOMAaTEPHUaIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MaPOB.

Kunenue npy moHM>XKEHHOM J1aBJICHUH.

CriocoObl M3MepeHus BIaXXKHOCTH.

HaGmroneHre HarpeBaHus U IJIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlIOB.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3mepeHre 0OTHOCUTEIBHOW BIAXXHOCTH BO3/1yXa.

Paznen 4. JiaekTpoauHaMHuKA
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tel. DJEeKTpUYecKuid 3apsa. JIBa Buaa AIEKTPUYCCKHUX 3apsoB.

[IpoBOHMKH, NUANEKTPUKA WM MOJYNPOBOAHUKHU. 3aKOH COXPAHEHHUS JIIEKTPUUYECKOTO
3apsa.



B3anmopeiictBue 3apsgoB. 3akoH Kynona. ToyedHbl 3JIEKTPUYECKHM  3apsi.
DnekTpuueckoe nose. Hanmpssk€HHOCTh 3ieKkTpudeckoro mnois. [IpuHoun cyneprno3uuuu
3JIEKTPUUECKUX TTOJEH. JIMHUM Hanpsy)KEHHOCTHU 3JIEKTPUUECKOTO T1OJIS.

PaGora cun snekrpocratuueckoro mojs. I[loTenuuman. Pa3HOCTh MOTEHIMANIOB.
[IpoBOAHMKM © JHMAJIEKTPUKKA B  DJIEKTPOCTATUUECKOM TmoJie. JludnekTpuueckas
MPOHUIIAEMOCTb.

OnekTpoeMKOCTh.  KoHaeHcaTtop. DNEKTPOEMKOCTh IIOCKOTO  KOHAEHCATOpA.
DHeprus 3apsiKEHHOr0 KOHIEHCATOpa.

TexHuueckue  yCTpPOMCTBA W MNPAKTUYECKOE  TMPUMEHEHHUE:  DJIEKTPOCKOII,
ANEKTPOMETP, DIEKTPOCTATUUECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHJEHCATOP,
KOIMPOBAJIBHBIN anmnapar, CTpyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M NIPUHIUII JEUCTBUS DIEKTPOMETPA.

B3aumopelicTBre HAAIEKTPU3OBAHHBIX TEI.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEJL.

ITpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyecKas 3auTa.

JIMPNEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIONAAu IUIaCTHH,
PacCTOSIHUSA MEXy HUMU U JUDIICKTPUYECKOHN ITPOHULIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenne anekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuil mox. Toku 6 paznuunwix cpedax

OJIEKTPUUYECKUM TOK. YCJIOBHUSI CYILIECTBOBAHUS AJIEKTPUYECKOro Toka. MCTOUHMKH
Toka. Cuna Toka. [TocTosIHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LeTu.

DNEeKTpUUECKOE  CONpPOTUBIICHUE.  YEIbHOE  COMNPOTHUBICHHE  BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGota snextpuueckoro Toka. 3akoH J[xoyns—JIenma. MOMHOCTE 3JIEKTPUIECKOTO
TOKA.

DNEeKTpOJABWKYIasi CHJIa U BHYTPEHHEE COINPOTUBIECHHUE HCTOYHHKA TOKAa. 3aKOH
Oma aj1s1 ToTHOM (3aMKHYTOM) 2JIEKTpUUecKol 1enu. KopoTkoe 3aMbIKaHHE.

DONEeKTpOHHAsI MPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTH COINPOTUBICHUS
METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DneKTpuuecKuil TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[NonynpoBoguuku. CoOCTBEHHAs U MPUMECHAs] MPOBOAUMOCTh IMOJTYIPOBOJIHHUKOB.
CaoiicTBa p—n-niepexona. [lonynpoBoiHUKOBBIE TPUOOPHI.



DIIEKTPUUYECKU TOK B PAcTBOpPax M pacIjiaBax JEKTPOJIUTOB. DIEKTPOIUTHUYECKAS
IUCCOLMAUs. DIEKTPOJIN3.

OneKTpuueckuid TOK B razax. CamMoCTOATENbHBIM M HECAMOCTOATENIBHBIA pPA3PsL.
Monnus. I1na3zma.

TexHuueckue yCcTpoOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: aMIEPMETP, BOJIBLTMETD,
peocTaT, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, AIEKTPOOCBETUTEIbHbBIC
PpUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN IUOJI, TEPMUCTOPHI U (POTOPEIUCTOPHI,
MOJYIPOBOAHUKOBBIN IO/, TaJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUs.

3aBUCUMOCTbh CONPOTHUBIICHUS LIWIMHIPUYECKUX MPOBOJAHUKOB OT JIJIMHBI, MJIOLIAIH
MONEPEYHOr0 CEYEHHUSI U MaTepuaa.

CwmeliaHHoe COeJMHEHUE MTPOBOTHUKOB.

[Ipasmoe  u3MepeHue  AIEKTpoABMXKYyIIeHM  cuibl.  KopoTkoe — 3aMblkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPhI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoli paspsa U MPOBOJAUMOCTb BO3yXa.

ODHOCTOPOHHSSI IPOBOJIUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydeHne cMemaHHOTIO COEIMHEHUS PE3UCTOPOB.

N3mepenue >IeKTpOIABIKYLIEH CHJIbl HCTOYHMKA TOKAa W €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢uszuku 6a3oBoro ypoBHs B 10 kitacce ocymecTBIseTcs ¢ y4EToM
CoJlep KaTeNbHBIX MEXIPEAMETHBIX CBSI3€l ¢ KypcaMHW MaT€MaTHUKH, OMOJIOTHHU, XHUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meswcnpeomemnvie nonsimusi, CBI3aHHBIE C U3YYEHUEM METOJIOB HAYUYHOI'O MO3HAHUS:
SIBJICHUE, HAyYHBIN (DaKT, TUIOTe3a, GrU3uIecKas BEIMYMHA, 3aKOH, TCOpHsI, HAOIIIOICHHE,
AKCIIEPUMEHT, MOJEIINPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHHWH, NuHeWHas GyHKIug, mnapabodna,
runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CUHYC, KOCHUHYC,
TaHI€HC, KOTAHI€HC, OCHOBHOE€ TPHUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI H MX
MPOEKIMU HA OCU KOOPAMHAT, CIOKEHUE BEKTOPOB.

buonocus: mexanwdeckoe JBIKEHWE B IKUBOM mpupoae, auddysus, ocmoc,
TEMJI000MEH >KUBBIX OpPraHW3MOB (BHAbI TEIUIONEpPENAayd, TEIJIOBOE paBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.



Xumus: HDUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEUM U Tra3oB,
3JIEKTPUYECKUE CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS JUCCOLUALMS, TaJIbBAHUKA.

T'eoepaghus: BnaxHOCTH BO3/lyXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE ABWIXKEHUM C MCIOJIB30BAHHUEM MEXaHU3MOB, YUET
TPEHUS] B TEXHUKE, MOJIIMIHUKK, HUCIOJb30BAHUE 3aKOHA COXPAHCHUS HUMITyJibca B
TeXHUKE (pakeTa, BOJOMET W JpYyTHUe€), ABUTATEIb BHYTPEHHErO0 CrOpaHMs, MapoBas
TypOUHA, OBITOBOM XOJIOAWIBLHUK, KOHIAUIIMOHEDP, TEXHOJOTHMU MOJYYCHUSI COBPEMEHHBIX
MaTEPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTHH, DJIEKTPOCTATHUYECKAs
3alluTa, 3a3€MJICHUE ANEKTPONPUOOPOB, KCEPOKC, CTpYUHBIN MIPUHTED,
AJIEKTPOHATrpeBaTEIbHbIE TPUOOPHI, IIEKTPOOCBETUTEIBHBIE TPUOOPHI, rajIbBAaHUKA.

11 KVIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpomMacHuUMHAA UHOYKYUA

ITocTostHHBIE MarHuThHl. B3aumoieiicTBUE MMOCTOSSHHBIX MarHUTOB. MarHuTHoOE II0JIE.
Bekrop marnutHOM uWHAYKUMH. [IpyHOMIT Cyneprio3MiiMi MarHUTHBIX mosed. JIuHum
MarHuTHOM WHAYKIUMU. KapThHa JMHUM MarHUTHOM HWHIYKIMHU TOJISI TOCTOSIHHBIX
MarHuTOB.

MarauTtHoe 1oje MPOBOJHUKA ¢ TOKOM. KapTMHa NTHMHMI WHIYKIIMM MarHUTHOTO
MOJISl JYTMHHOTO TPSIMOTO MPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO NMPOBOJIHUKA, KATYIIIKHU C
TokoM. OnbIT DpcTena. BzaumoaelicTBue NpoOBOHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaysib W HampaBieHHE. J[BHDKEHUE 3apsyKEHHOM YacTHUIBI B
OJTHOPOJTHOM MarHuTHoM moiie. Pabora cuibl Jlopenta.

SBneHne >IEKTPOMArHUTHOM WHAYKUHWHU. [IOTOK BEKTOpa MarHMTHOW WHIYKIHH.
DNIEKTPOABWKYIIAS CUJIa MHAYKIIUH. 3aKOH JIEKTpOMarHuTHOW uHaykiuu dapanes.

Buxpesoe anexkrpudeckoe mosie. IJIEeKTPOABMKYIIAsS CUJIa HHAYKIIMHU B MPOBOJIHUKE,
JBUKYIIEMCS TTOCTYMATEIBHO B OJJTHOPOTHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

NHAyKTUBHOCTB. SIBnenue CaMOMHIYKIIHUH. DIIeKTPOABIKYIIAS cuiia
CaMOWHIYKIIHH.

DHEpPrusi MAarHUTHOTO TOJIS KaTYIIKHA ¢ TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHu4YecKkre yYCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIC MAarHUTHI,
3JIEKTPOMATHUTHI, SJICKTPOIBUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHUIl, HHAYKIIMOHHAS
MeYb.

Jlemoncmpayuu

OmnsIT OpcTena.



OTKIJIOHEHHE JIEKTPOHHOIO Iy4YKa MarHUTHBIM IOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO IOJIS.

B3aumoperictBue 1ByX POBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM MHYKIIMH.

ITpasuno Jlenua.

3aBUCHMOCTh JJEKTPOABMIKYIIEH CWIBI HMHAYKIHM OT CKOPOCTH W3MEHEHMS
MAarHMTHOT'O IOTOKA.

SIBiieHne caMOUHAYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3y4yeHne MarHuTHOIO I10JIs1 KaTYIIKHA C TOKOM.

HccnenoBanne AEUCTBUSA IIOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABIEHUS 2JIEKTPOMAarHUTHON UHIYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHuUmMHble Ko1e0anus

KonebarensHas cucrema. CBoOO HBIE MexaHWYeCKHe KoJjiebaHus. ["apmMoHHYECcKue
konebOanus. [lepuon, wacrora, amrmumryaa u ¢asza kojedbanuil. [IpyKMHHBIH MasTHUK.
MaremaTu4ecKkuii MasTHUK. YpaBHEHHWE TapMOHUYECKHX KojeOanui. IIpeBpamienue
HHEPTUU MIPU TAPMOHUUECKUX KOJICOaHUSX.

Konebarenbublii koHTyp. CBOOOIHBIE 3IEKTPOMATHUTHBIE KOJEOAHUS B HI€ATbHOM
KoJie0aTeTbHOM KOHTYpE. AHAJIOTUS MEXAY MEXaHUYECKMMU U 3JIEKTPOMarHUTHBIMU
koneOanusmu. @Popmyna TomcoHa. 3aKoH COXpaHEHHUS DHHEPrUM B  HUJCATHLHOM
KoJeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxawImux KoieOaHWsX. BBIHYXIEHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyKI€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennblii Tok. CHUHYCOMIAIbHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEHUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIPSHKEHUSL.

Tpancdopmartop. IlpousBojacTBo, mepemadya u MOTPEOSICHUE DIECKTPUUICCKOUN
SHEPruM. OKOJOTMYECKHWE PHUCKH TpPU MPOU3BOJCTBE 3IIIEKTpodHepruu. KymnbeTypa
HCIIOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHnueckne yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHUE: BJIEKTPUYECKUU 3BOHOK,
TE€HEepaTop MEPEMEHHOIO TOKA, JINHUU 3JIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB  KoJeOaTEIbHOW  CHUCTEMBI  (MPYKUHHBIA — WJIU
MaTeMaTU4eCKUM MasiTHUK).

Habmronenue 3atyxarmnux KojaeO0aHu.

HccnenoBanue CBOMCTB BbIHYKJEHHBIX KOJICOaHUM.

Habmronenue pe3onanca.



CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHUS.

OcuumiorpaMMbl  (3aBUCUMOCTU CWJIbI TOKa W HANpsDKEHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pesonanc mpm  mocimenoBaTENbHOM — COCAMHEHUM  PE3UCTOpPA,  KATYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUM 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MaJbIX KOJIEOAHUN Ipy3a HA HUTU OT JJIMHBI
HUTH U Macchl Irpy3a.

HccnenoBanne NEpeMEHHOrO TOKa B LENM M3 IOCIENOBATENIBHO COEOUHEHHBIX
KOHJIEHCATOpa, KaTylIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbBLE 60TIHbL

Mexannueckue  BOJIHBL,  yclioBHs — pacnpoctpaHeHus. Ilepuon.  Ckopocth
pacnpocTpaHeHus U JUIMHa BOJIHBL. [lomepeunsie u mpoosibHbIe BoJHBI. UHTEepdepenus
U TUPPAKIUS MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBI. YCJOBHS H3JIYYCHHUS JJIEKTPOMArHUTHBIX BOJH.
Bzaumnuasi opuenrtanus BekTopoB E, B, V B snexrpomarnutHOi BoaHe. CBoiicTBa
ANEKTPOMArHUTHBIX BOJIH: OTpPaXCHHE, NPEIOMIICHHE, TOJspu3anus, Audpaxius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 3neKTpOMarHuTHHIX BOJH. [I[puMeHEeHnEe JIEKTPOMarHuTHRIX BOJIH B TEXHHUKE
U OBITY.

[TpuHUMIIBI paguOCBA3U U TEeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHuuecknue yCTpOHMCTBA W MPAKTUYECKOE NPUMEHEHHE:  MY3bIKaJIbHbIE
UHCTPYMEHTHI, YJIbTPa3ByKOBas JHAarHOCTUKAa B TEXHUKE MW MEIUIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOG:mromeecs Te10 Kak HCTOYHUK 3BYKA.

Habmronenue oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinm u qudpakiiny MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYAOW U 4YaCTOTOU
KoJIeOaHMIA.

HccnenoBaHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPa)K€HUE, IPEIOMIIEHUE,
noJsipu3anys, 1udpakuus, THTepepeHIns.

Tema 3. Onmuxka



I'eomerpuueckas ontuka. [IpsMosMHeiHOE pacIpOCTpaHEHUE CBETa B OJHOPOIHOU
cpene. JIyu cBera. ToueyHbI UCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui B IIOCKOM
3epKane.

[Ipenomiienne cBera. 3aKOHBI MPEJIOMJICHHS CBeTa. AOCONIOTHBIA IOKa3aTellb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHplil yroi MoJHOro BHYTPEHHETO
OTPAXKEHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB O6enoro ceera. L{Ber.

Coluparomiue U pacceuBaroliye JuH3bl. ToHKas nuH3a. DOKyCHOE paccTosiHUE U
onTHYecKass cwia TOHKOM JwuH3bL. [locTpoeHue wu300paxkeHUd B COOMpAIONIUX W
pacceuBarouX JuH3ax. PopMyra TOHKOW JMH3BL. Y BEIMUECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUECKON ONTHUKHU.

BonnoBass ontuka. Mutepdepenmus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HAOIIOJIEHUS] MAaKCUMyMOB U MHUHHUMYMOB B HHTEpPGEPEHIIMOHHOW KapTUHE OT JIBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. udpakiumonHas pemérka. YcloBUe HaOIIOICHHUS TJIaBHBIX
MaKCUMYMOB TIPH TIaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(DPPAKIIMOHHYIO PEIIETKY.

ITonspuszauus ceera.

TexHuuyeckue ycTpoNCTBa U MPAKTUYECKOE MPUMEHEHHUE: OYKH, Jyma, ¢oToarrmapar,
NPOEKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHASI OMNTHKA, AU(paKIMOHHAS
pEemETKA, MOJIAPOU.

Jlemoncmpayuu

[IpssMonIMHEHHOE pacIpOCTpaHEHHE, OTPAXKEHUE U MPEIOMIIEHHE cBeTa. OnTHuecKue
IpUOOPHI.

[TomHOE BHYTpEHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKEHUN B JIMH3AX.

Mopenn MUKpPOCKOIIa, TeJIECKOoMna.

Ha6monenne naTepdepeHInm CBETA.

Hab6monenne nudpakiuu ceera.

Hab6mronenne nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IPU3MBI.

[Tony4yeHue cekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaGmronenne monspu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3mepenne nmokasarens NpeoMIICHUS CTEKJIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Hab6monenne nucrniepcuu cBera.

Pa3z[e.11 6. OcHOBBI CHeIII/IaJILHOﬁ TCOPHUHU OTHOCUTECJIBHOCTH



I'panunbpl IPUMEHUMMOCTH KJIACCUYECKOM MexaHuku. IlocTymaTel crienuanbHOU

TEOPUU OTHOCUTEIIbHOCTH: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETA B BAKYyM€, IIPUHLIUIL
OTHOCHUTEJIBbHOCTH DUHIIITENHA.

OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPALLICHUE JIJIMHBI.
DOHeprusi U UMIYJIbC PEASATUBUCTCKONW YACTHILIBIL.

CBs13b MacChl C PHEPTUEN U UMITYJIBCOM PEIIATUBUCTCKON YaCTULBl. DHEPTHS MOKOSI.

Paszpnen 7. KBanroBas ¢pusuka
Tema 1. dnemenmubl K6aHmMoGoI ONMUKU
®otoubl. ®opmyna Ilnanka cBsizu sHepruu (HOTOHA C €r0 YacTOTON. DHEpPrust u
uMIyJibe poToHa.

OtkpeiTie U wucciaenoBanue @oroadpdexra. Onpitel A. I'. CroseroBa. 3aKOHBI
dororddexra. VYpaBHenue OuHmTEHHA I doToddPexTa.
dboTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

«Kpacnas rpaHuna»

Texaudeckne ycTpoWcTBA W MPAKTUYECKOE TPUMEHEHHE:  (POTOIIEMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu
dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHemTHEro ¢poTodddexra.
CBeToauon.

Conneunas Oartapesi.
Tema 2. Cmpoenue amoma

Mopgens aroma Tomcona. OmbiTel Pesepdopnaa 1o paccesHHIO o -YacTHII.
[Tnanerapuas monens atoma. [loctynatel bopa. M3nmyuenue u mornomnieHne GOTOHOB MIPU

Mepexo/ie aToMa ¢ OJIHOTO YPOBHS SHEPTrUM Ha JApyrou. Bunasl ciektpoB. CriekTp ypoBHEN
SHEPIruM aTomMa BOAOpOoAa.

BonnoBbie cBoiicTBa wactun. BoaHbl e bpows.
JyaJIA3M.

KopmyckyisipHO-BOJIHOBOM

CrioHTaHHOE U BBIHYKJICHHOC U3J1YUYCHHUC.

TexHuueckue yCTpPOWCTBA M NPAKTUUYECKOE NPUMEHEHUE: CHEKTPAIbHBIA aHAIN3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopna.

Omnpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmoneHne MMHEHYaThIX CIIEKTPOB M3 TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi
Habnronenue nuHEHYaToro crexkpa.



Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JOKA3bIBAIOIIME  CIOXKHOCTH  CcTpoeHusa  sapa.  OTkpeiTue
paanoakTuBHOCTH. OmbiTel Pe3epdopna mo ompeneneHuro cocTaBa paguOaKTUBHOIO
u3nydenus. CpoiicTBa anb(a-, 6eTa-, raMMa-u3inydeHus. BiusgHue paguoakTUBHOCTH Ha
KUBBIE OPTaHU3MBI.

OTtkpriTHE TPpOTOHA U HeTpoHa. HykionHas monens siapa [eiizendepra—liBanenko.
3apsn saapa. MaccoBoe uucio aapa. M3o0tomnsl.

Anbda-pacnan. DIEKTpOHHBIM M TMO3UTPOHHBIM Oera-pacman. ['amma-uzmydeHue.
3aKOH paJMOAKTUBHOIO pacnaja.

DHeprust CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. /lenenue U CUHTE3 A1€p.

Snepubiii peakrop. Tepmosinepubiii cuntes. IIpobieMbl U MEPCHEKTUBBI SAECPHON
DHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPIETUKH.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertobl HAOJIIOIEHNS U PETUCTPALIMU AIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaIbHbIe B3auMoAeicTBus. EqMHCTBO hr3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpoHCTBa M NPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOIIMUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTHIL (IIO TOTOBBIM (oTorpadusim).

Pa3zznen 8. DineMeHTHI aCTPOHOMUM U acCTPOPU3NKH

Otanbel pa3BUTUS acTpoHOMMH. [IpuUKIaZHOE M MHMPOBO33PEHUYECKOE 3HAUYCHHUE
ACTPOHOMUH.

Bun 38é31H0T0 Heba. Co3Be3aus, IpKue 3BE3/bI, IUNIAHETHI, UX BUAUMOE JIBHKCHHUE.

CoiHeuHas cucrTema.

Connne. ConHeyHas akTUBHOCTh. VMcTounuk sHepruu CoJiHIa M 3BE37. 3BE3MBI, UX
OCHOBHBIE€ XapaKTEPUCTUKU. J(Marpamma «CHEKTpajabHbIA KJIacC — CBETUMOCTBY». 3BE3JIbI
IJIaBHOM MOCJICIOBATEIIFHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JIJIS 3BE3] TJIaBHOMU
MOCJIeIOBaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpEeMEHHBIE MPEICTABICHUS O
MPOUCXOXKACHUM U dBOJOIMK COMHIIA U 3BE3/1. DTalbl )KU3HU 3BE3].

Muneunsiii [1yTs — Hama [Nanaktuka. [lonoxxenue u aBwxenue ComHila B ['amakTuke.
Tunbl ranakTuk. PaguoranakTuku U kBazapbl. YEpHBIEC ABIPHI B siApaxX rajakTHK.

Bceenennas. Pacimiupenue Beenennoit. 3akon Xa66ma. Pazoeranne ramaktuk. Teopus
bosbioro B3peiBa. PenukToBoe n3nydeHue.

MacuirabHast ctpyktrypa Beenennoil. Metaranaktuka.

Hepeménnnie mpodiemMbl aCTpPOHOMHUH.

Vuenuueckue nabnrooenus



HaGntoneHust HEBOOPYXKEHHBIM — TJIa30M C  HCIOJIB30BAHUEM  KOMIIBIOTEPHBIX
MPWIOKEHUH NIl ONPEIENICHHsI MOJO0KEHUsSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPHS U IPKUE 3BE3BL.

Ha6monenus B Teneckon Jlynsl, mianet, Mueunoro IlyTtu.

Oo6o0maomee NOBTOPEHUE

Ponbs ¢u3uku U acTpOHOMUM B IKOHOMUYECKOM, TE€XHOJIOTUUYECKOU, COIMAbHON U
ATUYECKON cdepax IesTEeNbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKM M acTPOHOMHH B
COBPEMEHHOM HAay4YHOW KapTUHE MHpa, poJib (PU3NYECKOW Teopuu B (POPMUPOBAHUU
npeicTaBieHud O (U3MUECKOW KapTUHE MHUpPA, MECTO (PU3UYECKOM KapTUHBI MHpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUM O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusznku 6a30Boro ypoBHs B 11 kiacce ocyiiecTBisercs ¢ y4ETOM
COJIEpKaTENbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMH MaTE€MaTUKH, OWOJIOTHU, XUMHH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsimusi, CBI3aHHBIE C U3YUYEHUEM METOJIOB HAYYHOTO MO3HAHUSA
ABJICHUE, HAYy4YHbIN (QakT, rumnore3a, pusndeckas BeIUYMHA, 3aKOH, TEOpHsl, HAOII0IeHHE,
AKCHEPUMEHT, MOAEIMPOBAHUE, MOJIENb, U3MEPEHNE.

Mamemamuka: pelieHHe CUCTEMbl ypaBHEHHWI, TPUTOHOMETpUYECKHE (GYHKIIUU:
CHUHYC, KOCHUHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M MX IPOEKIMM HA OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, NPOU3BOHbBIC
AIIEMEHTAPHBIX (DYHKIMH, MpU3HAKUA MOAOOUS TPEYrOJbHUKOB, OIpPEACNICHUE IJIOMaIn
TIOCKUX GUTryp U 00BhEMA Tel.

buonozus: snekrpudeckue SIBICHUS B )KMBOU MPUPOJIE, KOJIeOaTeNbHbIE IBMKCHHS B
YKUBOM TIPUPOJIC, ONITUYECKHE SIBIICHUS B )KUBOU MPUPOJE, NCUCTBUE pagyallMd HA KUBbBIC
OpraHu3MBl.

Xumusi: CTpOCHHE aTOMOB U MOJIEKYJl, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEl,
MEXaHM3MbI 00Pa30BaHUs KPUCTAUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIU3.

l'eoepaghus: mMarHUTHBIE TIOMIOCA 3EMIIM, 3aJI€KH MAarHUTHBIX DPYI, (POTOCHEMKA
36MHOU MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICECHUM.

Texnonocus: ~ JNWHUAMA  DJEKTPOIEpenad, TEHEepaTop  IMEPEMEHHOr0  TOKa,
AJIEKTPOJBUTaTENb, UHAYKIIMOHHAS I1€4b, pajap, PaauOINpPUEMHUK, TEJIECBU30p, AHTCHHA,
tenepon, CBU-meub, mpOEKIMOHHBIN anmapar, BOJOKOHHAsI ONTHKA, COTHEUHas OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

OcBoenue yueOHoro nmpeamera «dusnka» Ha ypoBHE CPETHETO O0IIeTo 00pa30BaHus
(6a30BbIll  ypOBEHb) JOHKHO OOECHEYUTh JOCTHKEHUE CIEAYIOIHUX JIMYHOCTHBIX,
METanpeIMETHBIX U MIPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.



JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3ynbTaThl OCBOEHUsI ydyeOHOro mnpenmera «Du3nuka» TOKHBI
OTpakaTb ~ TOTOBHOCTb U CIOCOOHOCTh  OOYYarOIIMXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIMEN TUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHHUX YOEKIEHHM, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSIM
pOCCUHCKOr0o OOIIEeCTBa, PaCIIUPEHUE >KU3HEHHOTO OIbITa U OIbITa JACSATEIBHOCTH B
MpoIiecce peanr3alid OCHOBHBIX HAIpPaBJICHUN BOCIHUTATEIBLHOW NEATEIBHOCTH, B TOM
YuUCJie B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPAXJTAHCKONW TMMO3UIMKM OOYYaOIIerocs KakK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIeHAa POCCUNUCKOTO OOIIEeCTBa;

PUHSTHE TPaIUIIMOHHBIX 00111eueTOBEYECKHUX T'YMaHUCTUYECKUX u
JEMOKPAaTUUECKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICITEIIbHOCTh B HMHTEpecax TIPakIaHCKOTO
oO11iecTBa, y4acTBOBaTh B CaMOYIIPaBJI€HUH B 00pa30BaTeIbHON OpraHu3aIluy;

yMEHUE B3aMMOJICHCTBOBATh C COITMAIBHBIMU WHCTUTYTAaMHU B COOTBETCTBUU C HX
GYyHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTh POCCUUCKON IPaXKTAHCKON MIEHTUYHOCTH, TATPUOTU3MA,

LHEHHOCTHOE OTHOIIEHUE K FOCYJapCTBEHHBIM CUMBOJAaM, JOCTUKEHUSAM POCCUINCKHUX
y4€HBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TMOBEICHUS;

CIIOCOOHOCTh  OLIGHHMBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OpPUEHTHPYSACh HAa MOpPaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

4) 3¢TEeTHYeCKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOYas SCTETUKY HAY4YHOTO TBOPYECTBA,
pHUCyIero (GU3nIecKoil HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEPEC K Pa3IuYHbIM cdepam MpodecCHOHATBHON NeSITeTbHOCTH, B TOM YHUCIE
CBA3aHHBIM C (PM3MKOM U TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp Oyayiiei
npodeccun u peaTn30BbIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPA30BaHUIO B 00J1aCTH (PUBUKHU
Ha MPOTSKEHUU BCEHl )KU3HH;

6) 3K0JI0rHYeCKOTr0 BOCITUTAHUS:



c(OpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIBTYpbI, OCOZHAHHE TJIOOATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYILIECTBICHUE JACUCTBUM B OKPYXKAIOIIEHW Cpele Ha OCHOBE
3HAHU LEJIed YCTOUYHUBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpEHUE OIbITA JESITENBHOCTH SKOJOIMYECKOM HANpaBIEHHOCTH HAa OCHOBE
MMEIOIUXCS 3HAHUM 110 (PU3HKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3NUECKON HAYKU;

OCO3HAaHHE LIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOLECCE HU3YyYCHHS
(U3HUKU OCYIIECTBISATh MPOEKTHYIO M UCCIIEI0BATEIbCKYIO IESITEIbHOCTh UHINBH1YaIbHO
U B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS
ba3oBblie JiornyecKkue 1ecTBUA:

CaMOCTOSITEILHO (POPMYTUPOBATh U AKTYaJIM3UPOBATh MPOOIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

ONPENEIATH LIEJIN IESITENBHOCTH, 33/1aBaTh IapaMeTPhl U KPUTEPUU UX TOCTUKEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEYUS B PACCMATPUBAEMBIX (PU3MUECKUX
SABJICHUSX;

pa3pabaTbiBaTh IUIaH peHIeHUsT MpoOJieMbl ¢ Y4YETOM aHalu3a HUMEIOIIUXCS
MaTepuaIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JESATEIbHOCTh, OLIEHUBATh COOTBETCTBUE pPE3YJIHTATOB
LEIsIM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJMHUPOBATH M BBIMOJHATH PabOTy B YCIOBHSX pEajbHOTO, BUPTYAIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBaTe/bCKue AeCTBUS !

BIIQJICTh HAyYHOW TEPMHUHOJIOTHUEH, KIIIOUYEBBIMM TMOHATUSIMU M  METOAaMU
duznuecKoi HAyKu;

BIIQJIETh HAaBBIKAMH Y4e€OHO-HCCIIEIOBATEIbCKON W TMPOEKTHOW JIESITENIbHOCTH B
ob0nacTi GU3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METOJIOB
penieHus 3a1a4 GU3NIECKOTO COACPKAHUS, TIPUMEHEHHUIO PA3IMYHBIX METOJOB MTO3HAHUS;

BIIQJIETh BUJAMHU AESTEILHOCTH O MOJYYEHUIO HOBOT'O 3HAHMS, €r0 UHTEPIPETALIUH,
mpeoOpa3oBaHUI0 W NMPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYaIUsAX, B TOM YHUCJE MPHU
CO3/IJaHUH YYEOHBIX TPOEKTOB B 00JACTU (PUBUKU;



BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJU3UPOBATh 3a/1ady, BBIIBUTATH
TUMOTE3y €€ pelieHus, HaXOJUTh apTyYMEHTHI ISl JI0Ka3aTelIbCTBA CBOUX YTBEPIKICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHATM3UPOBATH TOJYUCHHBIC B XOJE pEIICHUS 3a7a4yd Pe3yJbTaThl, KPUTHUECKH
OIICHMBATh UX JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX yCIOBUSX;

CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 3a/laul B 00pa30BaTEIbHON JACSTEILHOCTH,
B TOM YHCJIE TIPH U3yYEHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh  TNEPEHOCUTh 3HAHWS 1O  (U3MKE B  TPAKTUYECKYIO  00JacTh
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIE TIOIXOIBI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONME aTbTCPHATUBHBIC PCIIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HABBIKAMHM TIOJNY4YCHHMsS HWHQOpMANMu (QU3NYECKOTO COJCPKAHHS U3
UCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSATEIBHO OCYIIECTBIATH IOUCK, aHaJM3,
CUCTEMATH3allMI0 W HMHTEPIPETAMI0 HWHPOPMAlMA Ppa3IMYHBIX BHJAOB U  (hopm
IIPEJICTABIICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMAINH;

UCIIOJIb30BaTh CpeACTBA MH(MOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 33724 C COOJIIOJEHUEM
TpeOOBaHUN SPrOHOMHUKH, TEXHUKM OE€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus,
IPABOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN 06€30MacHOCTH;

co3laBaTh TEKCThl (PU3MUECKOTO COJEpKaHMsS B PA3IUYHBIX (opMarax ¢ y4déTom
Ha3Ha4YeHUs WHOpMaMK H IEJICBOM ayJUTOPHH, BBIOMpas ONTUMAIBHYIO GopMy
NPE/ICTABIICHUS U BU3YyaJIU3aIlHH.

KoMMyHuUKaTHBHbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3UKHU ¥ BO BHEYPOUHOU €SI TEIIbHOCTH;

pacno3HaBaTh MPEANOCHUTKN KOHMIUKTHBIX CUTYallui U CMATYATh KOH(JIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHUS C UCHOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHMMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHAHOW U MHAUBUIYAIbHON paOOThI;

BBIOMPATh TEMAaTHUKYy U METOJIbl COBMECTHBIX JCHCTBUMN C yUETOM OOIIUX MHTEPECOB U
BO3MOXHOCTEMN KaXKJI0r0 WieHa KOJUICKTHUBA;

MPUHUMATh L€ COBMECTHOW JEATEIbHOCTH, OPTaHU30BBIBATH U KOOPAWHHPOBATH
JNEUCTBUSA MO €€ NJOCTUKECHUIO: COCTABIATH IUIAH JAEHCTBUM, PACIIPEACTATh POJIU C YUETOM
MHEHHI Yy4aCTHUKOB, 00CYKJ1aTh pe3yJbTaTbl COBMECTHOM PabOTHI;

OLICHUMBAaTh KAa4eCTBO CBOETO BKJIAJa M KaXJOT0 YYaCTHHKA KOMAaHIbl B OOIIMI
pe3yAbTaT M0 pa3padOTaAHHBIM KPUTEPUSIM;



npeajiaraTb HOBBIC ITPOCKTHI, OLICHUBATh nacu C IIO3UIINn HOBHU3HBI,
OPUIHHAJIBHOCTH, Hp&KTH‘-ICCKOﬁ 3HAYUMOCTH,

OCYHCCTBIIATh IO3UTHUBHOC CTPATCTUUCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyalUAX,
IMPOSABJIATH TBOPUCCTBO U B006pa)KeHI/Ie, OBITH WHHUIITMATUBHBIM.

PeryjisiTuBHbIE YyHUBepcaJIbHbIEe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEILHO OCYIIECTBIIATh MO3HABATEIIBHYIO JEATEbHOCTh B 00J1aCTH (hU3UKHU
U ACTPOHOMMH, BBISIBISITH MPOOJIEMBI, CTABUTh U (DOPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEUICHUS PACYETHBIX W KAue€CTBEHHBIX 3ajad,
TJTaH BBITIOTHEHUS TTPAKTUUECKON paboThl C yUéTOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEANIOYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JienaTh OCO3HAHHBIN BRIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pElICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (POPMUPOBAHUIO U TIPOSIBICHHUIO DPYIUIMU B 00JIacTH (PU3HKH,
MOCTOSIHHO MOBBIIIATH CBOIM 00pa30oBaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

aBaThb OILICHKY HOBBIM CHUTyallusiM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJa/IeTh HABBIKAMM I[IO3HABATENLHON pe(lIeKCMM Kak OCO3HAHHS COBEpIIaeMbIX
JIEVCTBUM U MBICIUTEIBHBIX POLECCOB, UX PE3YJIHTATOB U OCHOBAHUM;

UCIIONIb30BaTh NpUEMBI pedJIeKCUU ISl OICHKHM CHUTYyallMd, BBIOOpA BEPHOTO
peleHus;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI U apPTYMEHTHI JPYTUX MIPU aHAJIU3€ PE3yJbTaTOB JIESITENbHOCTH;

MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX MIPU aHAIU3€ PE3yJIbTaTOB JIEITEIBHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mnpouecce nocTHkKeHUs JHMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTPAMMBI 10
dusnKe ns ypoBHS CpeHero o0mero oopa3oBanus y 00yJarOMIMXCs COBEPIICHCTBYETCS
AMOIMOHATBHBIN HHTEIJIEKT, IPEANOIaralomii cOopMUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIOYAIONIETO CIIOCOOHOCTh TOHHMATh CBOE HSMOIMOHAIBHOE
COCTOSIHWE, BUJIETh HAMPABICHUS PA3BUTUSI COOCTBEHHOW SMOITMOHAIBHON cdepbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMs,  BKJIIOYAIOIIETO  CAMOKOHTPOJb, YMEHHE  IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJACHUE, CIIOCOOHOCTh aJAanTUPOBATHCA K SMOLHUOHAIbHBIM
M3MEHEHHUSIM U MIPOSIBISTh TMOKOCTD, OBITh OTKPHITHIM HOBOMY;



BHYTPEHHEW MOTHBAILIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LIEIU U yCIEXY,
ONTUMU3M, HHULIUATUBHOCTh, YMEHUE JEUCTBOBATH HCXOS U3 CBOMX BO3MOXKHOCTEN;

AMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh TOHHUMATh AMOLMOHAIBHOE COCTOSIHHE
IPYTUX, YYUTHIBATh €0 MPU OCYLIECTBIECHUU OOIIEHHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
CONEPEKUBAHHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CHOCOOHOCTb BBICTPAWBATh OTHOLIEHUS C
JAPYTUMH JIFOIbMH, 3a00TUTHCS, MIPOSIBISITH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATHBI

K xonmy o0yuenuss B 10 kiacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib M MecTo (GU3MKM B (POpMUPOBAHUU
COBPEMEHHOW Hay4YHOU KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOMN TEXHUKHU U TEXHOJIOTHUH,
B IIPAKTUYECKOM ESITEIbHOCTH JIIO/IEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHHS U3YUYEHHBIX (PU3NYECKUX MOJIENei: MaTepralibHasl
TOYKA, WMHEpIUaIbHAs CUCTEMa OTcuéra, aOCOJIIOTHO TBEPAOE TENO, HIACANbHBIA Tra3,
MOJIENTM CTPOEHHUS Ta30B, KUIAKOCTEH W TBEPIBIX TEJ, TOYCUHBIN AIICKTPUUECKHUHN 3apsi
pu perieHnu GU3NIecKuX 3a/1ay;

pacno3HaBaTh pU3NYECKUE SBJICHUS (IIPOLIECCHI) U OOBSICHITh UX HA OCHOBE 3aKOHOB
MEXaHHKH, MOJIEKYJISIPHO-KUHETUYECKOM Teopuu CTpOECHUS BEIIECTBA U
ANEKTPOAMHAMUKHI: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIWHEHHOE JBHKEHHE,
CBOOOJIHOE MAaJIeHHE TeJ, NIBIKEHHE IO OKPYKHOCTH, MHEpIMs, B3aUMOJCHCTBHE Tel,
muddy3us, OpOYHOBCKOE JBIKCHHE, CTPOCHHUE KHUIKOCTEH M TBEPABIX TEJ, U3MEHCHHE
o0béMa Ten TpH HarpeBaHUW (OXJAXICHUH), TEIUIOBOE paBHOBECHE, HCIApeHHE,
KOHJCHCAIs, TUIABJICHUE, KPUCTAJUIM3AlMs, KUIICHHE, BJIAKHOCTh BO3/lyXa, MOBBIIICHUE
JaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBS3b MEXIY IMapaMeTpamu
COCTOSIHUSA Ta3a B U30MpPOIIeccax, dICKTPHU3alUs TeJl, B3aUMOJICHCTBUE 3aPsi/I0B;

ONHKCHIBATh MEXaHUYECKOE JIBIKEHHE, HCIONb3ysd (U3MYECKUE BEIMYUHBI:
KOOpJMHATa, IyTh, MEPEMEIIEHNE, CKOPOCTb, YCKOPEHHE, Macca Teljla, Cuja, HUMILYJIbC
Tena, KUHETUYECKas DHEprus, TMOTeHIMalIbHAas DSHEPrus, MeXaHudeckas pabora,
MEXaHUYeCKasi MOIIHOCTh; MPH OMUCAHWUU TPABWIHHO TPAKTOBATH (U3MUECKUI CMBICT
UCIOJb3YEMbIX BEJMYMH, WX OOO3HAYEHUS U EIUHUIBL, HAXOAUTh (HOPMYIIbL,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU BETUIHHAMM;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHUS, HUCIIONb3YS
¢u3nyeckre BENUYUHBI: JIaBJICHHE rasza, TEMIIEpaTypa, CPelHsAs KUHETHYECKas SHEPrus
Xa0TUYECKOTO JIBUKEHUS MOJIEKYJI, CPETHEKBAIPATUYHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSII HSHeprus, pabora rasza, KOA3(QPUUUEHT MOJE3HOrO JEHUCTBUS
TEIJIOBOIO JBUTATENSl; MpPU ONHMCAHWUU MPABUIBHO TPAKTOBaTh (U3UYECKUI CMBICI



UCIOJb3YEMbIX BEJMYMH, UX OOO3HAYEHUS U EIUHUIBI, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMHU BEJIMUUHAM;

OMHUCHIBATh H3YUYECHHBIC DJIEKTPUUECKHUE CBOMCTBAa BEIIECTBA U DJIEKTPUUECKUE
aBJCHUST (MPOLECCHl), HCMONB3Ys (Pu3nuecKkue BEIUYUHBI: DJICKTPUUECKUU 3aps,
AJIEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJIs, MOTEHIHUAN, Pa3HOCTh MOTEHIMAJIOB; IMpHU
OMHUCAaHWU TPABUIBHO TPAKTOBAaTh (PUBUUYECKUN CMBICI HCHOJIb3yEMbIX BEIWYUH, HUX
0003Ha4YeHUs] U €IUHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C IPYTUMHU BEJIMYUHAMU;

aHAJTM3UPOBATh (PU3UYECKUE MPOIECCHI U SBJICHUS, UCTIONB3Ys (PU3NUECKHUE 3aKOHBI U
MPUHITUIIBL: 3aKOH BceMupHoro TsaroteHus, |, Il u 11l 3axonsr HetoTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOW JHEPTrUM, 3aKOH COXPAHCHUS HMMIYJIbCa, MPUHIUI CYMEPIO3UIUUA CHUI,
NPUHIUMIT PABHOMNPABUS HHEPIUAIBHBIX CHUCTEM OTCYETA, MOJEKYISIPHO-KMHETUUYECKYIO
TEOPHUIO CTPOEHUSI BEIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEJAHEN KUHETUYECKOW IHEPTUH
TEIUIOBOTO  JBMKEHUS MOJIEKYl ¢ aOCONIOTHOM TeMmIiepaTypoil, TMepBbIi 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPaHEHHUs IJIEKTPUUYECKOro 3apsja, 3akoH KyioHa, mpu 3ToMm
paziuyaTh CIOBECHYHO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAXXCHUE U
ycJIoBHS (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TPHUHIIMIBI JACHCTBUSI MAIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3anyaTh YCIOBHS UX O€30MaCHOTO UCTIONB30BaHUS B TIOBCETHEBHOM KU3HU,

BBITIOJIHSITh AKCIIEPUMEHTHI TI0 MCCJICIOBAHUIO (PU3MUECKUX SBJICHUM U MPOIECCOB C
UCIIOJIb30BAaHUEM TIPSMBIX W KOCBEHHBIX M3MEpPEHHMH, TIpu 3TOM (OPMYJIHUPOBATH
npoOjeMy/3agaqy W THUIOTe3y YYeOHOro JSKCIepUMEHTa, COOUpaTh YCTAaHOBKY U3
IIPEIOKEHHOTO 000PYI0BAHUSI, TIPOBOIUTD OMBIT U (POPMYJIUPOBATH BHIBOJIBL;

OCYIIECTBIIATh MPSIMbIE M KOCBEHHBIC W3MEPEHUs (PU3NUECKUX BEIMYMH, IMPU dTOM
BBIOMPATH ONTUMAJIBHBIA CITOCOO M3MEPEHUS U MCIOJIH30BaTh U3BECTHHIE METOJIBI OIICHKH
MOTPENTHOCTEN NU3MEPECHUH;

UCCJIEIOBATh 3aBHCUMOCTH MEXIYy (PU3MYECKUMH BEIMYMHAMHU C HMCIOJIB30BAHHEM
MPSMBIX W3MEPEHHM, TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBHUCHUMOCTH (DU3MYECKUX BEIMYMH B BUAEC TaONWIl U TpaduKoB, nelaTh
BBIBOJIbI 110 PE3yJIbTaTaM UCCIIEIOBAHUS,

coOmoaTh mpaBmiia 0€30MacHOro Tpy/la MPU MPOBEICHUN UCCIEIOBAHUN B pamMKax
y4e0HOTO SKCIEPUMEHTa, Y4eOHO-HMCCIEAOBATENbCKOW M TMPOCKTHOW MESITEIbHOCTH C
MCITOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U Ta0OPaTOPHOTO 000y I0BAHHS;

pemaTth pacy€THbhIE 3aJaud C SBHO 3aJlaHHOW (PU3MYECKON MOJEbI0, UCIONb3Ys
¢u3nueckre 3aKOHBI W TPHUHIINIBI, Ha OCHOBE aHallu3a YCIOBUSA 3aJaddl BBIOMpATh
(bu3HIecKyt0 MOJeb, BBIICTATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI, HEOOXOIUMBIE IS
e€ pelieHusi, MPOBOJUTH PACUETHl U OILEHUBATH PEATBHOCTH MOJYYEHHOTO 3HAYECHUS
bU3NUeCKO BEIIMYNHBI;



pemath Ka4eCTBEHHBIC 3aJa4yd: BBICTPAMBATH JIOTHUYECKH HEMPOTHBOPECUYUBYIO
IIEMTOYKY PACCYXACHHUI C ONOPOI Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (hU3UIECCKUE
SIBJICHHSI

WCIIOJIB30BaTh TIPH PEIICHUH Y4YeOHBIX 3a7]ad COBPEMEHHBIE WH(GOPMAIMOHHEIE
TEXHOJIOTUH JIJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAIIMN B TIPESACTABICHUS YIeOHOMH
U HAYYHO-TIOMYJSPHOW WHGOPMAIUH, TOJYYCHHOW W3 Pa3IMYHBIX HMCTOYHUKOB,
KPUTUYCCKU aHATU3UPOBATh MOJyIaeMy0 HHPOPMAIIHIO;

MPUBOJIUTH TMPUMEPHI BKJIAJa POCCUUCKMX W 3apyOC)KHBIX YUEHBIX-(U3UKOB B
pa3BHTHE HayKH, OOBSCHECHHE IMPOIICCCOB OKPYXKAIOMIETO MHPA, B Pa3BUTHE TECXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (U3MKE B TOBCETHEBHOW KU3HU IS
oOecrieueHusi 0OCE30MAaCHOCTH TIPU  OOpaIICHUMM ¢ MNpUOOpaMU W TEXHUYECKUMHU
YCTPOMCTBAMHU, JUISI COXPAHCHHUS 3JI0POBbS W COOJIIOJICHUS HOPM DSKOJOTHYECKOTO
TIOBEJICHHSI B OKPYKaIOIIEeH cpelie;

paboTaTh B T'PYIIIE C BBIMOJHCHHEM Pa3IUYHBIX COIUAIBHBIX POJICH, TUIAHHPOBATH
paboTy TpYIIIIbI, pallMOHAIIBEHO PACIIPEACIIATh 00SI3aHHOCTH U TUTAHUPOBATH JCSATCIBHOCTD
B HECTAHJAPTHBIX CHUTYaIUsAX, aJCKBAaTHO OIICHMBATh BKJIQJl KaXKJOTO0 W3 YYaCTHHUKOB
TPYIIIBI B pEIICHUE pacCMaTPUBAEMOM TIPOOIICMBI.

K xoniy obyuenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpPOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib M MecTo GU3UKM B (POpMUPOBAHUH
COBPEMEHHOW Hay4YHOU KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOMN TEXHUKHU U TEXHOJIOTHUH,
B MPAKTHUYECKOU AEATEIBHOCTU JIFOACH, 1EJTOCTHOCTh U €AMHCTBO (DU3MYECKON KapTHHBI
MUDA;

YUUTHIBATh TPAHUIBI MPUMEHEHUS HU3YYCHHBIX (PU3NYECKUX MOJENei: TOYEeUHBIN
ANEKTPUUECKHUI 3apsifl, JIyd CBETa, TOUEUHBI MCTOYHUK CBETA, siIEpHAs MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT O SI7Ipa MPHU pPelieHrur HU3NIECKUX 3a7ay;

pacno3HaBaTh pU3NYECKUE SBICHUS (IIPOIIECCHI) U OOBSICHITh MX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKA W KBAaHTOBOW (PU3MKHU: DIEKTPUYECKas TMPOBOJAMMOCTD, TEIUIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JIEWCTBUS TOKa, B3aMMOJCHCTBHE MAarHUTOB,
AIEKTPOMArHUTHAasT WHAYKIUS, JCHCTBHE MArHUTHOTO TOJS HA TPOBOAHUK C TOKOM H
JIBUKYIIANACA 3apsii, OJJIEKTPOMArHUTHBIC KOJIEOAHWS ¢ BOJHBI, MPSIMOJIMHEHHOE
pacnpoCTpaHEHHE CBETa, OTPAKEHHE, MperoMieHue, uHTepdepeHis, Audpakuus u
MOJIApU3AIMs CBETa, MUCIEPCUsi CBeTa, QorornekTpuueckuii dpdext (hortodddekr),
CBETOBOE JIABJICHWE, BO3HUKHOBEHHWE JIMHEWYATOrO0 CIEKTpa aToMa BOJOPOJA,
€CTeCTBEHHAs! U UCKYCCTBEHHAs PaJOAKTHBHOCTD;

OMMCHIBATh HM3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUYECKHUE, MATHUTHEIE,
ONITUYECKHE, DJICKTPUUECKYI0 MPOBOJAMMOCTD PA3IUYHBIX CpPEl) W DJIEKTPOMATHUTHHIC
sBJICHUS (TTPOIIECCHI), MCIONB3YS (U3MUECKHE BEIWYWHBI: DJICKTPUYCCKUN 3apsij, cuiia



TOKa, DJICKTPUYECKOE  HAIpPSIKEHUE, DJIEKTPUUYECKOE COMPOTUBICHUE, Pa3HOCTh
MOTEHIIMAIOB, AJEKTPOABMKYIIAs cuila, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIsI, CHUjia
Awmnepa, cuna JlopeHlla, HMHIYKTUBHOCTb KATYIIKH, OJHEPTUsl JJIEKTPUUECKOTO H
MAarHuTHOTO TOJEH, MEepUuoa U 4acToTa KojeObaHuM B KojiebaTeabHOM KOHTYpE, 3apsil U
CWJIa TOKa B MPOIECCE TapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJjeOaHul, (OoKycHOe
paccToOsiHUE U ONTHUYEeCKas Cuja JIMH3bI, NpPH OINUCAHUU TPaBWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAUCHUS U C€JAUHUIIBI, YKa3bIBaTh
(dbopMyIibl, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIUUUHY C IPYTUMU BEJIMUYNHAMU;

OMHUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUSI U MPOIECCHI, UCTONB3Yys (hU3NUECKUE
BEJIMYUHBI: CKOPOCTh JIEKTPOMATrHUTHBIX BOJIH, JIJIMHA BOJHBI M YaCTOTA CBETA, SHEPTHUS U
UMITyJIbC (DOTOHA, TIEPUOJI MOJypaciaaa, SHEPrusi CBSI3U aTOMHBIX SFEP, NMPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3WYECKUI CMBICT UCIIOIB3YEMbIX BETUYUH, UX 0003HAYCHUS U
€JMHUIIbI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIONIME JaHHYIO (U3UYECKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMU, BEIYUCIIATh 3HAUCHUE (PU3NUECKON BEITUYMHBI,

aHAJTM3UPOBATh (PU3UYECKUE MPOIIECCHI U SBJICHUS, UCTIONB3Ys (PU3NUECKHEe 3aKOHBI U
OPUHIUIIBL: 3akoH OMa, 3aKOHBI TOCJIEAOBATEIPHOTO M TAPaUICIBHOTO COCAUHEHUS
POBOJIHUKOB, 3akoH JIkoyms—JIeHra, 3akoH SJEKTPOMAarHUTHOW WHIYKIIMH, 3aKOH
IPSMOJIMHEHHOTO  PaclpOCTPAHEHHS CBETa, 3aKOHBl OTPa)XXEHUsS CBETa, 3aKOHBI
NpeJIOMJICHHSI CBETa, ypaBHeHUE ODWHIITelWHa misi Qorodddexra, 3aKOH COXpAHECHHS
SHEPI'vH, 3aKOH COXPAHEHHUs UMITYJIbCA, 3aKOH COXPAHEHHUSI DJIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHHsI MacCOBOr'0 4YKCJIA, MOCTYNaThl bopa, 3aKOH paJMOAaKTUBHOIO pacmnajaa, Ipu
ATOM pa3linyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BhIpaXKEHUE U
yclioBuUs (TpaHuUlIbl, 00JaCTH) IPUMEHUMOCTH;

ONpENENATh HANpaBJICHUE BEKTOpPAa WHIAYKIMM MArHUTHOTO TOJISI TPOBOJHHKA C
TOKOM, cUJibl Amniepa u cuisl JlIopeHua;

CTPOUTh M OIKCHIBATh H300pa)KE€HHE, CO3JaBa€MO€ IUIOCKMM 3€pKajioM, TOHKOM
JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3MUECKHUX SBICHUN U TIPOIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX HW3MEPEHHM: NpH STOM (POPMYIHPOBATH
npobieMy/3aady W THIOTE3y YYEOHOTO OKCIIEpUMEHTa, COOHMpaTh YCTAaHOBKY U3
MPEIIIOKEHHOTO 000PYI0BaHUS, POBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIHI;

OCYIIECTBIISITh MPSMBIE W KOCBEHHBIC U3MEPECHUS (DU3NUECKUX BEIUYWH, TPU ITOM
BBEIOMPATH ONTUMAIIBHBIN CIIOCO0 M3MEPEHUS U MCIIOIh30BATh H3BECTHBIE METOBI OIICHKU
MOrPELTHOCTEN N3MEPEHUN;

MCCJIEIOBAaTh 3aBUCUMOCTH (DM3MYECKUX BEIMYUH C WCIIOJB30BAHUEM TMPSIMBIX
U3MEPEHUN: TPHU OTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHpOBATh PE3yJIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIMYMH B BUJE TaOMUIl M rpaduKoOB, IENaTh
BBIBOJIbI 110 PE3yJIbTaTaM UCCIIEIOBAHUS,



co0JIro1aTh TpaBuja 0€30MacHOro TPyJa MpU MPOBEICHUHN UCCIEAOBAaHUN B pamMKax
y4eOHOr0 SKCIEPUMEHTa, Y4eOHO-UCCIEOBATENbCKONM M TPOEKTHON JNESITEIbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U J1a0OPaTOPHOTO 000PYAOBAHUS;

pemaTth pacuy€THbhIE 3aJaud C SBHO 3aJlaHHOW (PU3UYECKON MOJIETBI0, UCIONb3YS
dbu3ndecKkue 3aKOHbI W TPUHIMIIBI, Ha OCHOBE aHaJM3a YCIOBUS 3aJa4yd BBIOMPATh
(bU3UYECKYI0 MOJIEIb, BBIICTATh (PU3UUECKHE BETUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE NIJIs
e€ pelieHusi, MPOBOJUTH PACUEThl U OIIEHUWBATH PEATBHOCTH MOJYYEHHOTO 3HAYCHUS
(br3uYeCKON BEJIUUNHBIL;

pelmaTth Ka4yeCTBEHHBIC 3aJlauyd: BBICTPAMBATH JIOTMYECKU HEMPOTHUBOPEUUBYIO
IEMOYKY PACCYX JACHUN C OMOPON HAa U3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PUBHYECKUE
SIBJICHUSL;

UCIIOJIB30BaTh TPU PEIICHUH YYEeOHBIX 3ajlad COBPEMEHHbIC HHGOPMAIMOHHBIE
TEXHOJIOTHH JIJI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMK U TIPEACTABICHUS YIeOHOM
U HAyYHO-TIOMYJSApHOW WHGOpPMALMKM, TOJIYYEHHOW U3 PaA3IUYHBIX HCTOYHUKOB,
KPUTHUUYECKHU aHAJM3UPOBATH MOJy4aeMyto HHGOPMAIIHIO;

OOBSICHATh TIPUHIUIMBI JEUCTBUS MAIIWH, MPUOOPOB U TEXHUYECKHX YCTPOUCTB,
pasuyaTh yCIOBUS UX OE30MaCHOTO UCIIOJIH30BaHUS B MIOBCETHEBHOM KU3HH;

MPUBOJAUTL TPUMEPHl BKJIaJa POCCHUUCKHX M 3apyOCKHBIX YUYEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUpPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHM;

UCIIOJIB30BaTh TEOPETHUECKUE 3HAHUS 1O (U3UKE B TOBCEAHEBHOW JKHU3HU JIJIs
obecrieueHus: 0e€30MacCHOCTH TpH oOOpameHun ¢ npubopaMd U TEXHUUYECKUMH
YCTPOWCTBAMHU, [JII COXPAHEHUS 3JI0POBbS M COOJIIOJACHUS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPY KaOIIeH cpejie;

paboTaTh B T'PYIIE C BHIIOJHECHUEM PA3IUYHBIX COITMAIBHBIX POJICH, MJIaHUPOBATH
paboTy TPYIIIBI, PAIIMOHAIBHO PACIpeaeISITh 00I3aHHOCTH U TUIAHUPOBATH JICSITEIHPHOCTh
B HECTaHJAPTHBIX CHUTYyaIlMsAX, aJCKBATHO OIICHWBATh BKJIAJ Ka)XJIOTO M3 yYaCTHHKOB
TPYIIIBI B pEIICHUE paccMaTpUBaeMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uugpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O TIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
VISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 flutanica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHPL COXPATICHEN b MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILECTBA. 5 bubnuorexa [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznea 4. DJIEKTPOJANHAMUKA
bu6mmoreka [IOK
4.1 C) 10
fiertpoctatiia https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIM 51eKTpUYECKHil TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpelax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ejioB U TeM nudpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. 9JIEKTPOJANHAMUKA
11 MarnuTHO€ 1oJie. DJIeKTpOMarHuTHAast 11 1 3 bubnuotexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKre U 3JIEKTPOMArHuTHHIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKre 1 3JIEKTPOMArHuTHBIE bubnuoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OcHOBBI cieUanbHON TEOPUHU 4 1 bubnuoreka [JOK
' OTHOCHUTEILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®DU3UKA
. bubnuorexa LIOK
4.1 DJIEeMEHTHI KBAaHTOBOW OTITUKHU 6 htts://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK
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https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTbl aCTPOHOMHUU U acTPOPU3UKU 7 ]P?tl;fsn;l ;f:;cszcl)_.[ :3/I§f4lc97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ]:tl;fsnll;l ;f:(;::)g r(lj/I;MlcQ?c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoaunyecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Koutpoas| IlpakTuue uugpposwie
n/n Bcero | Hble cKue o0pa3oBaTe/IbH
padoThbI padoTbI ble pecypchl
bubnuoteka
1 ®usuka — Hayka o npupoje. Hayunsie 1 LIOK
METO/IbI IIO3HAHUS OKPYXKAIOIIETO MUpa https://m.edsoo.ru/f
fOc32e2
Ponb u mecTo ¢usuku B hopMupoBaHUM bubmmotexa
2  |COBpeMEHHOW HayYHOU KapTHHBI MUpa, B 1 LIOK
MPAKTHYECKOM JIEITEILHOCTH JIFOIEH hitps.//im.edso0. i/t
f0c33e6
Mexannueckoe OBUKEHUE. bubanorexa
3 OTHOCHTENBHOCTH MEXaHUYECKOTO 1 HOK
nerkeHus. [lepemenenne, CKOpocTsb, https://m.edsoo.ru/f
YCKOPEHHUE f0c3508
bubnuoteka
4 |PaBHOMEpHOE MPSIMOJUHEWHOE JBUKEHUE 1 HOK
https://m.edsoo.ru/f
f0c3620
bubnuoreka
5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE 1 [HOK
JBUKECHUE https://m.edsoo.ru/f
fOc372e
bubnuoTeka
6 CBoboaHoe maieHre. Y cKopeHue 1 ILHOK
CBOOOTHOTO TIAJICHUS https://m.edsoo.ru/f
fOc39cc
bubnuoreka
7 KpuBosmuelinoe nsuxenue. JBrxenue 1 LIOK
MaTepUaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/f
fOc3ada
[Ipunuun otHOCUTENBbHOCTH ["anunes. bubmorexa
8 |MuepumanbHble cucTeMbl oTcuera. [1epBbrii 1 HOK
saxon HufoTomHa https://m.edsoo.ru/f
fOc3be8
Macca Tena. Cuna. [lpunuun cynepno3uuuu EHO?ZHOTeKa
d ;tli:;ﬁ’:;;?:glibmwm A ! https://m.edsoo.ru/f
fOc3be8
. bubnuoreka
Tperun 3akoH HproTOHA J17151 MaTepHaAIbHBIX
10 1 HOK

TOYCK

https://m.edsoo.ru/f
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fOc3be8

bubnunoreka
11 3akoH BCeMHpHOro Tarotenus. Cuna LIOK
TshKecTu. [lepBasg KocMudeckas CKOpOCTh https://m.edsoo.ru/f
f0c3d00
bubnuoteka
OK
12 |Cuna ynpyrocrtu. 3akon ['yka. Bec Tena 1
https://m.edsoo.ru/f
fOc3el8
bubnuoteka
Cuna tpenus. Koapduuuent tpenns. Cuna OK
13 |compoTuBIeHUS TIPH ABUKCHUU TeJIa B 1
KHIKOCTH HITH Fa3e https://m.edsoo.ru/f
fOc3f76
[TocTynarensHOE M BpaliaTebHOE JBUKEHUE bubnuoreka
14 a0COJIFOTHO TBEPJOTO Tesia. MOMEHT CHUIIBI. IIOK
[itewo cumbl. YciioBUst paBHOBECHS TBEPIAOTO https://m.edsoo.ru/f
Telna fOc41a6
NMnynbc MaTepHabHONW TOUKH, CUCTEMBI bubnuoreka
15 MaTepuaibHbIX ToOUeK. MMmymnbe cunbl. 3aKkoH HOK
COXpaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/f
NIBIKEHHE f0c43d6
bubnuoreka
Pa6ora u moutHOCTh cuibl. Kunetnueckas OK
16 |sHeprust maTepuanbHOW ToUkHU. Teopema 00 1
W3MEHEHWH KHHETHYECKOW SHEPTUU htps.//m.edsoo. A/t
P 0c4502
[TorenumansHas sHeprus. [loreHunansHas BubimoTeka
17 SHEprus ynpyro nepopMupoOBaHHOU LIOK
npyXuHbl. [loTeHIIManbHas SHEprUs Tejia https://m.edsoo.ru/f
BOJIM3H MMOBEPXHOCTH 3EMIIH fOc461a
[ToTeHnManbHbIe U HEMOTEHI[UAIBHBIE CUJIBL.
bubnuoTeka
CBs13b paOOTHI HEMOTEHIIUAIBHBIX CHII C OK
18 |u3MeHeHueM MeXaHUYEeCKOW SHEPTUU 1
CUCTEMBI TeJI. 3aKOH COXPaHCHUS https://m.edsoo.ru/f
- P f0c478¢
MEXaHUYECKOU SHEPTUU
Jlaboparopnas pabota «lccnenoBanue cBsi3u
19 paboThI CHIIBI C U3MEHEHHEM MEXaHUUYECKOM
SHEPruM Tella Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO JKI'yTa»
bubnnoreka
KonTtponsHas paborta o teme «Knunemaruka.
I[HOK
20 |/Iunamuka. 3aKOHBI COXpaHEHUs B
MEXAHIKEY https://m.edsoo.ru/f
fOcab74
bubnuoreka
OCHOBHBIE TOJIO)KEHUST MOJIEKYIISIPHO- OK
21 |kuHeTHWYecKou Teopuu. bpoyHOBCKOE 1

nswkenue. Auddysus

https://m.edsoo.ru/f
fOc4dc?2
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Xapaxkrep JBHKEHUS U B3aUMOACHCTBUS

22 |gacrtul BemecTBa. Moieiu CTpOCHHUS T'a30B,
YKUJIKOCTEN U TBEPJBIX TEIl
23 Macca monekyn. KonnuecTBo BemecTsa.
[Tocrosinnas ABoraapo
24 TermmoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [kana remneparyp Llenbcus
bubnuoteka
o5 Wneansusiii raz 8 MKT. OcHoBHOE LIOK
ypaBHeHue MKT https://m.edsoo.ru/f
fOc4fde
AOcouroTHasl TeMIiepaTypa Kak Mmepa bubnuoteka
26 CpeaHEN KUHETUYECKON SHEPIUU JBUKECHUS IIOK
MOJIEKYJ. YpaBHEeHHEe MeHieneeBa- https://m.edsoo.ru/f
Kuaneiipona fOc511e
27 |3akoH [lanbroHa. ['a30BBIe 3aKOHBI
JlabopaTtopHas pabota «lccnenoBanme
28 |3aBHCHMOCTH MEXy TapaMeTpaMHu
COCTOSIHUS Pa3peKeHHOTO Ta3ay
bubnuoteka
29 N3omporiecchl B UIealilbHOM ra3e u ux HOK
rpagu4ecKoe MpeICTaBICHNE https://m.edsoo.ru/f
f0c570e
BuytpenHsia sHeprusi TepMoANHAMUYECKOW bubnuoteka
30 CHCTEMEL 1 CIOCOOBI €€ U3MEHEHUS. LHOK
KonuuecTBo TemoTe! u padota. BHyTpeHHSs 5 https://m.edsoo.ru/f
SHEPrysi OJHOATOMHOI'O UJICATBHOIO Ta3a f0c5952
bubnuoTeka
31 |Bugpl Temonepenayn HOK
https://m.edsoo.ru/f
f0c5c36
Y nenbHasa TEIIOEMKOCTH BelleCTBA. Bubmiorexa
32 |KonuuecTBO TEIJIOTHI MPH TEIIONepeaaye. HOK
AaGaTHEL mporiece https://m.edsoo.ru/f
fOc5¢c36
bubnuoTeka
33 [lepBblii 3aKOH TEPMOJMHAMUKH U €TO I[IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/f
fOcSefc
bubnnoreka
34 HeobpaTtumocTs po1ieccoB B MPHUPOIE. LHOK
Bropoi1 3ak0H TepMOAMHAMUKU https://m.edsoo.ru/f
f0c6230
[Ipunuun neiictus u KIIJI rennoBoit bubmmorexa
35 HOK

MalllnHbI

https://m.edsoo.ru/f
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f0c600a

36

Iuxn Kapuo u ero KIT[

37

DKosornyeckue mpooIeMbl
TETIOIHEPTEeTUKH

38

Oo6o06maromuii ypok «MoJekyssipHas
¢u3nka. OCHOBBI TEPMOTUHAMUKI

bubnnoreka
HOK
https://m.edsoo.ru/f
f0c6938

39

KonTtponsHas pabota o Teme
«MonexynspHas ¢puznuka. OCHOBBI
TEPMOJUHAMUKN)»

bubnuoreka
HOK
https://m.edsoo.ru/f
fOc6a50

40

[TapooOpazoBanre u KOHIEHCAIIHSI.
Hcnapenue u kunenue

bubnuoreka
[HOK
https://m.edsoo.ru/f
fOc63b6

41

AGCOIOTHAS M OTHOCUTEJIbHAS BIaKHOCTh
BO3ayxa. HaceleHHbI nap

bubnunoreka
HOK
https://m.edsoo.ru/f
fOc64d8

42

Trepnoe Teno. Kpucrannmyeckue u
amop(HbIe Tera. AHU30TPONUS CBOKUCTB
KpucTtayioB. Kuakue KpuCTauibl.
CoBpeMeHHbIE MaTepHaIbI

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOc65f0

43

[InaBnenue U KpucTauM3anus. Y aenbHas
TertoTa ruiaBieHus. Cyonumanus

bubnnoreka
LHOK
https://m.edsoo.ru/f
fOc6708

44

ypaBHeHI/IC TEMJI0BOro OajzaHca

bubnuoreka
LHOK
https://m.edsoo.ru/f
f0c6820

45

DnexTpusaius Tel. DIeKTPUIECKUH 3apsil.

HBa BH A JJICKTPHUUYCCKUX 3apA10B

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOc6bcc

46

HpOBOI[HI/IKI/I, JUDJICKTPUKH U
MOJIYIIPOBOAHHUKH. 3akoH COXpaHCHU
QJICKTPUYICCKOTO 3apsaa

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOc6bcc

47

B3aumonencrsue 3apsnoB. 3akoH Kynona.
To4euHBIN IIEKTPUYECKUH 3apsif

bubanoreka
LHOK
https://m.edsoo.ru/f
fOc6eed

48

Hanpsk€HHOCTD 2JIEKTPUYECKOTO MOJIS.
[IpuHIHUI CyNIEPIIO3ULUU DIIEKTPUYECKUX

Bbubaunoreka
LHOK
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nosiey. JIMHUK HaNpsHKEHHOCTU

https://m.edsoo.ru/f
fOc6df2

bubnuoreka
49 Pabota cuit 3IeKTpOCTaTHYECKOTO MO, [HOK
[Torenuman. Pa3HOCTh MOTEHIMATIOB https://m.edsoo.ru/f
f0c6f00
[IpoBOAHMKHN U AUDIIEKTPUKH B bubmorexa
50 |2/IeKTPOCTATHYECKOM IIOJIC. HOK
JlsnexTpuueckas IpOHULIAEMOCTh tps://im.edso0. it
f0c7018
bubnuoreka
51 |DnexrpoeémkocTh. Konaencarop HOK
https://m.edsoo.ru/f
f0c7126
bubnuoreka
59 DNEeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA. LIOK
OHeprus 3apsyKEHHOTO KOHJIEHCATOpa https://m.edsoo.ru/f
fOc72c0
53 JlabopaTtopHas pabota "M3mepenne
AIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHUMN NENCTBHS U IPUMEHEHHE
54 [KOHACHCATOPOB, KOMMPOBATLHOIO ANMApaTa,
CTPYMHOTO MPUHTEPA. DJIEKTPOCTATHUECKAS
3amuTa. 3a3eMIeHIe AIEKTPOpruOopoB
DIJIEKTPUYECKUI TOK, YCIOBHUS €T0O
55 cymectBoBanus. [loctostHabIN TOK. Crita
toka. Hanpsokenue. ConpoTtuBieHue. 3aKkoH
Owma a5 ydyacTka 1enu
[TocnenoBarensHOE, apasuieIbHOE, bubnuoreka
5g |SMEIIAHHOE COEIMHEHHE POBOAHMKOB. LIOK
JlaGopaTtopHas pabota «3ydenue https://m.edsoo.ru/f
CMEIIAHHOTO COEMHEHHUSI PE3UCTOPOBY foc74f0
bubnuoreka
57 PaGoTta 1 MOLITHOCTB AIIEKTPUUECKOTO TOKA. LIOK
3akoH /Lxoyns-Jlenna https://m.edsoo.ru/f
f0c7838
3akon OMa 715 IOJTHOM (3aMKHYTOM)
anekTpudeckoil nenu. Kopotkoe 3ambikaHue. bubamotexa
58 |JlaboparopHas padorta «M3mepenue SC LIOK
HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO htps. //m. eds00. 1w/t
fOc7ae0
COTIIPOTHUBIICHUS
DNeKTpOHHAas MPOBOJAUMOCTb TBEPBIX
5g |METAIUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS
METAJUJIOB OT TEMIIEPATYphI.
CBepxnpoBOIMMOCTb
60 |DnexTpuueckud TOK B Bakyyme. CBoMCTBa
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JJIEKTPOHHBIX IIyYKOB

bubnmnoreka
[TonynpoBoAHUKH, UX COOCTBEHHAS U OK
61 |mpumecHas npoBoauMocTb. CBOMCTBa P—N- 1 1
nepexojia. [1lomyrpoBoTHUKOBEIE TPHUOOPHI fttps. /im.edso0.ruf
pexona. YHpOBOA proop fOc84ae
DNEeKTPUYECKUU TOK B pacTBOpax u bubnuoteka
62 pacriaBax 3JeKTPOJIUTOB. 1 [IOK
DNEKTPOTUTHYECKAs JUCCOIMAIIHSI. https://m.edsoo.ru/f
DNeKTpoIn3 fOc82ba
35 . bubnuoteka
JIEKTPUYECKUU TOK B raszax.
- - [HOK
63 |CaMOCTOSITeTEHBIH U HECAMOCTOSITSIILHBIH 1
aspsit. Momms, Thnasma https://m.edsoo.ru/f
paspaz. ) fOc84ae
. bubnuoreka
DneKTpuyYecKrue MpuOOPHl U YyCTPOMCTBA U UX OK
64 |mpakTHueckoe nmpuMeHeHue. [IpaBuna 1 1
TEXHUKH 0€30MaCHOCTH ttps://im.edso0. it
fOc86fc
bubnuoteka
. [HOK
65 |O6oOmarmuiA ypok «IIEKTPOINHAMUKA» 1
https://m.edsoo.ru/f
fOc88be
KonTtponbHas padoTa o teme bubnuoteka
66 «Onekrpocratuka. IlocTosHHbIH 1 L[IOK
AIEKTPUUECKUN TOK. TOKU B pa3IuyHbIX https://m.edsoo.ru/f
cpenax» fOcB8a8a
bubnuoreka
67 PesepBubiit ypok. KonTpoasHas paboTa 1o 1 LIOK
Teme "DneKTpoIuHamMuKa" https://m.edsoo.ru/f
fOc8c56
bubnuoTeka
68 PesepBHbIil ypok. Q6000 ypox mo 1 LIOK
temam 10 knacca https://m.edsoo.ru/f
fOc8f6e
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoaunuyecTBo 4acoB DJIeKTPOHHBbIE
Ne KourpoJa IIpaktn| nu@posbie
Tema ypoka P P i pp
n/n Bcero | bHbIE yeckue | 0oOpa3oBaTe/ibHbIE
paboTbl | padoTbl | pecypchbl
[TocTosiHHBIE MAarHUTHI M UX B3aUMOJCHCTBUE. bubnuorexa [JOK
1 MaruuTHO€E noJsie. BekTop MarHUTHOM 1 https://m.edsoo.ru/ff
WHAYKIUU. JIMHUM MarHUTHOM WHITYKLIIMHU 0c9778
MarsuTHoO€ 10Jie TPOBOIHUKA C TOKOM. OTBIT bubnuoteka [JOK
2 Opcrena. BzanmoneiicTBre NpoBOAHUKOB C 1 https://m.edsoo.ru/ff
TOKOM 0c98fe
bu6moreka [IOK
Jlaboparopnas padora «3yueHue
3 MaFHETHOEO nois[ KaT KI/Iy: TOKOM» ! . https://m.eds00.u/fF
yH 0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HAa MPOBOJIHUK C
bu6moreka [IOK
tokoM. Cmita Ammiepa. JlabopaTopHas pabota
4 N 1 1 https://m.edsoo.ru/ff
«HMccnenoBanne JeHCTBUS ITOCTOSTHHOTO 0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM
JlelicTBME€ MarHMTHOTO TOJISl HA IBHXKYIITYHOCS bu6moreka [IOK
5 3apspkeHHyto yactuity. Cuna Jlopenma. Pabora 1 https://m.edsoo.ru/ff
cunbl JlopeHia 0c9df4
DJnieKTpoMarHuTHas uHayKuus. [lotok
6 BEKTOpa MarHUTHOW uHAYKIuu. IJ1C 1
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papajaes
bubmuoreka IHOK
JlabopaTtopHas paborta «MccinenoBanue a
! SIBJIEHUS DJIEKTPOMArHUTHOM MH 150503 ! ! https://m.edsoo.ru/ft
p YRR 0cal50
NHIyKkTUBHOCTD. SIBJICHUE CAMOWHIYKIIUH.
bu6mmoreka [IOK
OJIC caMOMHAYKIIMU. DHEPIrUsi MAarHUTHOTO
8 1 https://m.edsoo.ru/ff
TOJISI KATYILIKH C TOKOM. DIIEKTPOMAarHUTHOE
0ca600
moJje
Texnuueckue ycTpOHCTBA U UX MPUMEHEHUE:
9 ITOCTOSTHHBIC MArHUTHI, 3JIEKTPOMATrHHTHI, 1
AJIEKTPOABUTATENb, YCKOPUTEIU
AIIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeYb
O6o006maromuii ypok «MarHuTHoe moJe. Bubmzorexa LIOK
10 S eKTHOMAMHITHAS HHIVKISD 1 https://m.edsoo.ru/ff
p YR Ocab8?
bu6mmoreka [JOK
KonTtponsHas pabota o teme «MaruutHoe
1 moje. DIeKTPOMarHuTHas UH s ! ! https://m.edsoo. ru/ff
' p YK Ocads8
12 CB00OOIHBIE MEXAHUYECKUE KOJICOaHUS. 1 bu6mmoreka [JOK

FapMOHI/I‘-ICCKI/IC KOJIeOaHMSI. ypaBHCHI/IC

https://m.edsoo.ru/ff
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rapMoHHUYecKux kojebanwuii. [IpeBpamenue
SHEPTUH

Ocaf06

JlaboparopHas pabota «MccnenoBanue

13 3aBUCHMOCTH TIEPHO/1a MaJbIX KoJebaHui
rpy3a Ha HUTU OT JUTMHBI HUTH U MacChl Tpy3a»
Konebarenpubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOaHHS B UACATEHOM bu6mmoreka [IOK
14 KOJIeOaTeIbHOM KOHTYpE. AHAIOTHUS MEXTY https://m.edsoo.ru/ff
MEXaHUYECKUMHU U IEKTPOMArHUTHBIMU 0cb820
KOJICOaHUSIMHU
®opmyna ToMmcoHa. 3aKOH COXpaHEHHUS bubnuoreka [IOK
15 SHEPruM B U€aIbHOM KOJIe0aTeIbHOM https://m.edsoo.ru/ff
KOHTYpeE 0cb9c4
[IpencraBienue o 3aTyxaromux KojaeOaHUsX.
bu6mmorteka [IOK
Brinyx1eHHBIE MEXaHUYECKHE KOJICOaHusI.
16 https://m.edsoo.ru/ff
Pe3onanc. BeiHyXaeHHBIEC 2JIEKTPOMAarHUTHBIC 0chbS6
KojeOaHus
[IepemenHbIn TOK. CHHYCOMAABHBIA
. bubmoreka [IOK
MepeMEeHHbBIN TOK. MOIITHOCTh EPEMEHHOTO
17 y https://m.edsoo.ru/ff
TOKa. AMIUTUTYJTHOE U JEUCTBYIOIIEE 0chd34
3HAQUYE€HHME CUJIbI TOKA U HANPSHKEHUS
18 Tpancdopmarop. [IpousBoacTso, nepenaya u
noTpeOIIeHNE AIIEKTPUUECKON SHEPTUH
YCTpoCTBO M MPAKTHUECKOE PUMCHECHHE bubnuoreka [IOK
19 ANIEKTPUYECKOTO 3BOHKA, T€HEepaTopa https://m.edsoo.ru/ff
MEPEMEHHOTO TOKa, JIMHUH AJIeKTpoIepeaady Occ324
DKOJIOTUYECKUE PUCKHU ITPU MPOU3BOJICTBE
20 aneKkTpo3Hepruu. KynpTypa ucnoib30BaHus
3JIEKTPO3HEPIUH B IOBCEAHEBHOU KU3HU
MexaHudeckue BOJIHBI, YCIOBUS
bu6mmoreka [IOK
pactpoctpanenus. [lepuoa. Ckopoctb
21 aCMpOCTPaHEHUs U JJTUHA BOJHBI hitps://m. edso0.ru/tf
pacupocTp ’ Occab54
[Tonepeunsie U TPOJOJIbHBIE BOIHBI
bubmuoreka [JOK
3Byk. CkopocTh 3ByKa. [ pOMKOCTb 3BYyKa.
22 Brrcora Tora. TemBn 38vKa https://m.edsoo.ru/ff
' P 3BYK OcccOc
. bu6mmoreka [JOK
DNEeKTpOMAarHUTHbIE BOJIHBI, UX CBOWCTBA U
23 https://m.edsoo.ru/ff
ckopocTb. [lIkana 3neKTpoMarHuTHRIX BOJIH
Occfe0
24 [IpuHUUIIBI paIMOCBS3U U TEIEBUACHHUS.
PazBurtue cpeacts cBa3u. Pagnonokanms
bu6mmoreka [JOK
25  |KontposnbHas padota «KoneGanus u BOJTHBI» https://m.edsoo.ru/ff
Occ6f8
26 [IpssMonMHENHOE PacIpOCTPAHEHUE CBETA B bubnuorexa [IOK
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OJHOPOJHOM cpee. ToueuHblii HCTOYHHUK
ceera. JIyu cBera

https://m.edsoo.ru/ff
0cd350

OtpaxxeHue cBeTa. 3aKOHbI OTPAYKEHUS CBETA.

bubnuoreka [IOK

27  |Iloctpoenue n300pakeHUH B IIIOCKOM https://m.edsoo.ru/ff
3epKaje 0Ocd4e0
[Ipenomiienue cBera. [lonHOE BHYTpEHHEE bu6mmoreka [{OK

28 oTpaxkenue. [IpenenbHbIW yroJ1 MojgHoro https://m.edsoo.ru/ff
BHYTPEHHETO OTPAKECHHUS Ocd7f6
JlaboparopHuas pabota «3mepenHue bubmorexa [TOK

29 https://m.edsoo.ru/ff
MOKa3aTeJs MPETOMIICHHS CTEKIIa

Ocd67a
. bubmmorexa [{OK
JIunzel. [locTpoenune n300pa>keHuii B INH3E.

30 . https://m.edsoo.ru/ff

dopmyIia TOHKOU JIMH3BL. Y BETUYCHHUE JINH3BI
Ocddle

31 JlabopaTtopHas pabota «lccnenoBanue
CBOMCTB M300paKEHUH B JINH3aX»

Hucnepcus cseta. CloxHbII cocTaB 06e10ro

32 cgeta. [IBert. JlaboparopHas pabota
«Habmroienne mucrepcuu cBeTay»

bu6moreka [IOK
HNutepdepenuns ceera. Judpakuus cpera.
33 T I:i iOHHaﬂ eméTi dp https://m.edsoo.ru/ff
paxt P Oced2?
bu6moreka [IOK
[Tonepeunocth cBETOBBIX BOJH. [Tonspuzamms

34 cera https://m.edsoo.ru/ff

0cf02e

35 OnTuueckne mpuOOPHI M YCTPOUCTBA U
yCIIOBUSA UX 0€30MaCHOTO MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH KJIACCUYECKOU bubnuoreka [JOK

36 MexaHuku. [locTynaTel cienraibHOW TEOPUHU https://m.edsoo.ru/ff
OTHOCUTEIBHOCTH 0cf862

bu6mmoreka [JOK
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.

37 https://m.edsoo.ru/ff

3amMe/yieHre BpEMEHH U COKPAIllEHUE JITHHBI
Ocfa42
DHeprusi ¥ UMITYJIbC PEIATUBUCTCKOU bubnunoreka [JOK

38 yacTullbl. CBSI3b MacChl C HEPTUEU U https://m.edsoo.ru/ff

UMITYJIbCOM. DHEPIUs MOKOS Ocfc68
bu6mmoreka [JOK
KonTponsnas padora «Ontuka. OCHOBBI
39 P . P https://m.edsoo.ru/ff
CHeIHaTbHON TeOPUH OTHOCUTEIBHOCTH
0Ocf6f0
bu6mmoreka [JOK
®otonbl. opmyna [Inanka. Dueprus u
40 S (bOTl:;H}; P https://m.edsoo.ru/ff
4 Ocfe16
OTkpeiTHE U HccnenoBanue GpoTordpdexTa. bubmorexa HOK

41 https://m.edsoo.ru/ff

Omnertet A. I'. CtoneroBa
Ocffc4
42 3akonsl GpoToaddexTa. YpaBHEeHHUE bubnuoreka [IOK
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OunirenHa s porodppexra. «Kpacnas
rpanuna» Gortosdpdexra

https://m.edsoo.ru/ff
0d015e

Hasnenue ceera. Onbitel [1. H. JIeGenena.

bubnuoreka [IOK

43 XUMHYECKOE JICHCTBHE CBETA [lpssifin eseo. 1T
0d04a6
TexHnueckue ycTpoiCTBa U IPAKTUYECKOE
44 npuMeHeHue: (OTOAIEMEHT, (OTOIATIHK,
coJIHeYHast OaTapesi, CBETOIUOT
Pemrenue 3agau mo reme «JI€MEHTHI bubmorexa HOK
45 CBAHTOBOH OITHKID https://m.edsoo.ru/ff
0d0302
Mogenb aroma Tomcona. OnbiTel Pezepdopnaa bu6mmoreka [{OK
46 0 paccesHuro a-yactull. [Inanerapuas https://m.edsoo.ru/ff
MOJEIb aToMa 0d091a
bubmmoreka [IOK
47 [Tocrynater bopa https://m.edsoo.ru/ff
OdOafa
Nznydyenne u norsomnieHrne (GOTOHOB MpH bu6moreka [IOK
48 Mepexoie aToMa ¢ OAHOTO YPOBHS SHEPTUU Ha https://m.edsoo.ru/ff
npyroi. Buasl criekTpoB OdOafa
BonHoBBIE cBOMCTBA yacTull. BoyiHbI 1€ bubnuorexa [JOK
49 bpouns. KopmyckynsipHO-BOJIHOBOU TyaJIU3M. https://m.edsoo.ru/ff
CrioHTaHHOE U BBIHYXKJCHHOE U3ITydeHHE 0d0ca8
OTKpbITHE PATUOAKTUBHOCTHU. OMBITHI bubnuoreka [JOK
50 Pezepdopna o onpeaeneHuo cocrara https://m.edsoo.ru/ff
PaIMOAKTUBHOTO M3JTYICHUS 0d0ofd2
CowucTtBa anbda-, 6era-, raMmMa-u3ITydeHUsI.
51 Brnusinue pagnoakTUBHOCTH Ha KUBBIE
OpraHu3Mbl
OTKpBITHE TPOTOHA ¥ HEUTPOHA. V30 TOMBI. bubnuorexa [JOK
52 Anbda-pacniag. DNeKTPOHHBIW U https://m.edsoo.ru/ff
MO3UTPOHHBIN OeTa-pacmaj. ['aMma-u3inyueHue 0d1162
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
eakuuu. SnepHeid peaktop. [Ipodiembr bubmotera [JOK
>3 f[epCHeKTI/IBBI HKOJIOTUYECKUE aCTIEKThI , https://m.edso0. /Tt
_ ’ 0d1356
SJIEPHOU SHEPTETUKHI
DneMeHTapHble yacTulibl. OTKpBITHE
MO3UTpOHA. MeToAbl HAOMIOACHUS U
bu6mmoreka [JOK
54 perHCszvluHH 3JIEMEHTapHbBIX YaCTHULI. httos://m. edsoo.ru/ff
Kpyrasiii cton «®yHnameHTaabHbIe 0d0e38
B3aUMOIeUCTBUs. ENnHCTBO usnueckon’ -
KapTUHBI MUPa»
Bun 3B€3anoro Heba. Co3Be3aus, spKue
55 3BE€3/1bl, INIAHETHI, UX BUJIUMOE JBUKEHUE.

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

56

Coumnne. CoyiHeyHast aKTUBHOCTE. VICTOUYHUK
sHepruu CoJiHLA U 3BE3]

57

3BE3/1bl, UX OCHOBHbBIE XapaAKTEPUCTHKU.
3BE3/1bl [NTABHOU TIOCIIEI0BATEIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEJICTaBICHUSI O IPOUCXOKICHUU U
sBosroniu CosHIa U 3BE3]

58

Mneunsin [1yre — Hama I'anakTuka.
[Tonoxenue u apmxenue CoyiHLA B
lNanmaktuke. ['anaktuku. YepHbIe ABIPHI B
sIpax rajJakTHK

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
Bosemoro B3peiBa. PenukroBoe nznydyeHue.
MeraraiakTuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUHT

61

KonTtponpHas padota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKU»

62

O6o06maromuit ypok. Ponb ¢puzuku n
ACTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COITMATBHON 1 dTUUECKOM
cdepax nesaTenbHOCTH YeloBeKa

63

O6o06matromuii ypok. Poss 1 Mmecto ¢pusuku u
aACTPOHOMHUHU B COBPEMEHHOW HAYYHOU
KapTUHE MHUpa

64

O6o06matomuii ypok. Poss pusmaeckoit
Teopuu B GOPMUPOBAHHUH MTPEICTABICHHIA O
bu3nveckoil KapTHHE MUpa

65

O6o06matromuii ypok. Mecto pusudeckoit
KapTUHBI MUPA B OOIIEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHHUH O
IPUPO/IC

66

PesepBHbIil ypok. MaruutHoe noJe.
DneKTpoMarHuTHast UHAYKLMS

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHeIHabHOM TeOPUU OTHOCUTEIHLHOCTU

68

Pezepublit ypok. KBanToBas ¢usmka.
DeMeHTBl aCTPOHOMUHU U aCTPOU3UKU

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox penakuueit
[TapdpenTtreBoit H.A., Akunoneptnoe o6mectBo «M3narensctBo «IIpocBemenney
» dusuka, 11 knace/ Msikumes I'.JI., Byxosues b.b., Yapyrun B.M. non penakuueit

[TapdpentreBoit H.A., Axunoneptoe oduectso «M3aarenbctBo «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
A.B.lllatanuna. ®uszuka. Paboune nporpammei10-11 knacc. [Tocobue nms

o011eo0pazoBaTeIbHBIX OpraHU3alUN.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://school-collection.edu.ru

http://www.fizika.ru

http://www.e-science.ru/physics



