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HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usrke 6a30BOro YpoBHsI Ha YPOBHE CpeIHET0 001ero oopazoBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBAHMU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
oOpazoBarenbHOl mporpammel, mpeactaBieHHbix B I'OC COO, a Takxke ¢ yd4éToM
(benepanbHON paboyeil mporpaMMbl BOCIUTAHUS UM KOHLIENLMHU MPENOJaBaHUsl y4eOHOTO
npeameta «®Pusmka» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit ®Denepanuu,
peanu3yonmX OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Copepxanue mporpaMMmbl 1o (U3UKe HAMpPaBICHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTUHbI Mupa oOyuaromuxcs 10—-11 kimaccoB mpu oOyueHMM UX (U3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-AEITEIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usnke
cootBercTByeT TpeboBaHusiM OI'OC COO k miaHupyeMbIM JTHYHOCTHBIM, IPEIMETHBIM U
METalpeAMETHbIM pe3yjbTaTaM oOOyYEeHHs, a TaKXEe YUYWUTHIBAET HEOOXOAMMOCTb
peai3alluid MEXIPEAMETHBIX CBA3€H (U3MKU C €CTECTBEHHO-HAayYHbIMH Y4E€OHBIMU
npenMeramMu. B Hell onpenensitoTcss OCHOBHBIE II€NIM W3Y4YeHHs] (UM3MKM Ha YpOBHE
cpenHero oOmiero oOpa3oBaHMs, IJIAHUPYEMbIE PE3YyJbTaTbl OCBOCHHUS Kypca (PU3UKHU:
JUYHOCTHBIE, METAPEIMETHBIE, PEAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHMPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (u3MKU Ha 0a30BOM ypOBHE, B TOM

quClie IPEIMETHBIE PE3yIbTaThl 10 TOAaM 00yUYEeHHUS,;

e cojepkaHue yueOHoro npeamera « Du3nkay 1no rogaM o0ydeHwusl.

du3ruka Kak Hayka O HambOoJjee OOIIMX 3aKOHAaX MPUPOJbI, BBICTYMAas B KayecTBE
y4eOHOro mpeaMera B IIKOJE, BHOCUT CYLIECTBEHHBI BKJIaJ B CHUCTEMY 3HAHHMA 00
okpyxatotmieMm mupe. [IIkoapHbIi Kypc GUBHKH — CHCTEMOOOPAa3YIOIIHIA 111 €CTECTBEHHO-
HAy4yHBIX YYE€OHBIX MPEIMETOB, IOCKOJIbKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE
MPOLIECCOB U SIBJICHMM, M3y4aeMbIX XHUMHEH, Ouonorueu, ¢uznueckoi reorpadueil u
actpoHomuel. Mcnosib30BaHue U aKTUBHOE PUMEHEHUE (PU3UUYECKUX 3HAHUN OnpeensieT
XapakTep U Pa3BUTUE Pa3HOOOPA3HBIX TEXHOJOTMH B cepe IHEPreTHKH, TPAHCIIOPTa,
OCBOEHHMSI KOCMOCA, NTOJIy4eHHs] HOBBIX MATEPUAJIOB C 3aJaHHBIMA CBOMCTBAMM U APYTHX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIAJ B (POPMUPOBAHUE ECTECTBEHHO-HAYUHOU
KapTUHBI MHpa O0ydarmuxcs, B GOpMUpPOBAHME YMEHUN MNPUMEHSTh HAyYHBIA METO]
MO3HAHUS MPU BBINIOJHEHUH UMU YU€OHBIX UCCIEIOBAaHUM.

B ocHoBy kypca ¢usuku 1j1si YpOoBHSI CPEIHETO OOIIET0 00pa30BaHUs MOJIOKEH Pl
UJel, KOTOPbIE MOXKHO paCCMaTPUBATh KaK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmumocmu. B COOTBETCTBUM € HEW Kypc SBISETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuall M3 BCEX pa3fenoB (HU3MKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoes ecenepanuzayuu. B cooTBEeTCTBUU ¢ HEW maTepuan Kypca QU3NKU OOBEIMHEH
BOKPYT (u3nueckux Teopuil. Beaymmm B Kypce saBisercss GopMUpOBaHHUE MPEACTABICHUN
O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BELIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE€  peanmuzauuss mOpeanojiaraeT  MCIOJIb30BaHUE
IYMaHUTapHOTO MOTEHIHAaNa (PU3NYECKON HAYKH, OCMBICIICHHUE CBSI3U PA3BUTHUS (PU3UKHU C



pa3BuTMEeM O0IIecTBa, a Takke C MHUPOBO33PEHUECKMMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU IIPOOJIEMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc Qusnku mnpenmnojaraeT 3HAKOMCTBO C
HIMPOKUM KPYTOM TEXHUYECKHX U TEXHOJOTMUECKUX MPUIIOKEHUN H3yUYEHHBIX TCOPHH U
3aKOHOB.

Hoes sxonocusayuu peann3yeTcs NOCPEACTBOM BBEJCHUS IJIEMEHTOB COJIEpKaHUS,
HOCBSIIIEHHBIX HKOJIOTMYECKUM IPOOJIEMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pPa3BUTHEM TEXHHUKM M TEXHOJIOTMM, a TaKkke OOCYXIAEHHUS MNpoOJIeM palnuOHAIBHOIO
MIPUPOAONOIB30BAHUS U KOJOTUYECKON O€30aCHOCTH.

CrepHEBbBIMU 3JIEMEHTaMU Kypca (U3UMKA Ha YPOBHE CpEIHEro OOLIEro
oOpa3oBaHMs SIBISIOTCS  Qu3nyeckue Teopun ((POpMUPOBAHHME NPEICTABICHUNA O
CTPYKTYyp€ MNOCTPOEHUS (PU3NYECKOW TEOpUH, pPOIM (yHAAMEHTAJIbHBIX 3aKOHOB MU
MPUHIUIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O NPUPOJE, TpaHHUIAX MNPUMEHUMOCTH
TEOPHI, VISl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBIIEHUH U MIPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN MOAXO0/A B Kypce (PU3UKU peaan3yeTcs Mpexae BCero 3a
CU€T OpraHM3allM SKCIEPUMEHTAIBHON JesATeNbHOCTH oOydaromuxcs. /s 6azoBoro
YPOBHS Kypca (PU3UKU — 3TO HCHOJIb30BAHUE CUCTEMBI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIa0OPATOPHBIX padOT, KOTOPHIE B MporpaMMe 1o (u3nke o0beIUHEHBI
B OOIIMI CIIMCOK YYEHUYECKUX MPAKTUYECKUX paOOT. BriieneHne B yKa3aHHOM IE€pEeuHe
7a00paTopHbIX paboT, MNPOBOAMMBIX JJIsi KOHTPOJS U OLEHKH, OCYIIECTBIISETCS
y4aCTHUKaMU 00pa30oBaTENbHOIO Ipolecca UCXOJsS U3 OCOOCHHOCTEH IUIaHMPOBAHUS U
ocHallleHusl kabuHera (usuku. [lpu 3TOM OOecneuynBaeTcs OBIAJEHUE OOYyYarOLIUMUCS
YMEHUSAMH TPOBOJUTH KOCBEHHBIE U3MEPEHHUS, UCCIIETOBAHUS 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYMH U MOCTAHOBKY ONBITOB MO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHUE ylensieTcsl peleHHI0 pacu€THBIX M KaueCTBEHHBIX 3aaay. [lpu
ATOM I Pacu€THBIX 3a7a4 IPUOPUTETOM SIBJIIOTCS 3a/1a4U C SIBHO 33JJaHHOW (pr3HUECKON
MOJIEJIbIO, TMO3BOJISIOIIME MPUMEHSITh HM3yYECHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK W3
OIHOTO pa3jenia Kypca, TaKk M MHTErpUpys 3HAHMS U3 pPa3HbIX pas3genoB. [lns
KaueCTBEHHBIX 3aJad IPUOPUTETOM SBJSIOTCSA 3a/aHus HAa OOBSICHEHHE NPOTEKAHUS
(bU3MYeCKUX SBICHUW U TPOIECCOB B OKPYKAIOIIEH >KHU3HU, TPeOYIoIHe BbIOOpa
bu3nyecKoil MoaeNnu A CUTYaluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootrBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuanibHO-TEXHUYECKOMY
oOecrieueHnto yueOHOTo mpolecca 0a30Bbl ypOBEHb Kypca (PU3MKU Ha YPOBHE CPEAHETO
o01m1ero 00pa3oBaHus JOHKEH U3YdaThCsl B YCIOBUAX MPEIMETHOTO KaOuHeTa (PU3UKU WU
B YCJIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOro IuKia. B
kaOuHeTre (U3MKUA AOKHO OBITh HeoOXxoaumoe jgabopaTopHoe 000pyIOBaHUE IS
BBINIOJIHEHUSI YKA3aHHBIX B MpPOrpaMMme Mo (U3HKE YUYCHMUYECKUX MPAKTUYECKUX padboT U
JEMOHCTPALIMOHHOE 000pYAOBAHHUE.

JleMoHCcTpanoHHOe 00opyaoBaHue (OPMUPYETCS B COOTBETCTBUHM C MPHUHIIUIIOM
MUHUMAJIbHOM JIOCTATOYHOCTH UM OOECHeurMBaeT IOCTAHOBKY TMEPEYUCICHHBIX B
nporpamme 1o (pU3MKe KIFUEBbIX JEMOHCTPALMM sl UCCIIEI0BAHUS N3y4YaeMbIX SIBJICHUM
U TPOLECCOB, HMIUPHUYECKUX M (PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHEHU .



JIaGopaTopHoe 000py10BaHHUE 7Sl yUEHUYECKUX MPAKTUUECKUX paboT hopmupyercs
B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOECIEeUMBAETCA B Pacu€Te OJHOTO KOMIUIEKTa Ha
IByX oOywaromuxcs. Temarnueckue KOMIUIEKThI Ja00paTOPHOTO 000pYOBaHUS JOHKHBI
OBITH MOCTPOEHBI HA KOMIUJIEKCHOM HCIOJB30BAaHUU aHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB,
a TaKke KOMITBIOTEPHBIX U3MEPUTETIHHBIX CUCTEM B BUE IU(PPOBBIX JTaOOpaATOPHil.

OCHOBHBIMHU 1IEJIIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHKE MHTEpECa U CTPEMIICHHS] OOYYaIOIIMXCS K HAYYHOMY HU3YUYEHHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYaIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;
pa3BUTHE TIPEACTABICHWA O HAYYHOM METOJE IO3HAHWS W (HOPMHUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KakK pe3yJibTaTa HU3Y4YeHUsi OCHOB
CTpPOEHHUS MaTepuu U QyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUEe YMEHHU OOBACHATH SIBJICHUS C HCIOJIb30BaHUEM (PU3MUECKUX
3HAHUU U Hay4YHBIX JJOKA3aTEIbCTB;

dbopMHUpOBaHHE TIPEACTABICHUA O PpoOdM (QU3UKK I Pa3BUTHUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTkeHue 3TUX 1ereil o0ecrneuynBaeTcs peleHrueM CleayoMX 3a1a4d B mpolecce
M3y4eHHs Kypca (PU3UKH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

MpUOOpPETEHUE CHUCTEMBbI 3HAHUKM 00 OOmMX (UIUUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKY;
(opMHpOBaHWE YMEHUM MPUMEHATH TEOPETHUUECKUE 3HAHUS NJIs1 OOBSICHEHUS
(u3MUECKUX SABJICHUA B MPUPOJAE U ISl MPUHATHS NMPAKTHYECKUX PEIICHUH B
MMOBCEHEBHOM JKH3HM;

OCBOCHHE CIIOCOOOB pEIIeHUs] Pa3IMYHbIX 3a7a4 C SBHO 3aJlaHHON (DU3UYECKOMN
MOJIENbIO, 33/a4, MOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3AaHHME (PU3NUECKOU
MOJIENH, aICKBATHOM YCIIOBUSM 33]1auu;

MOHUMaHuEe (PU3NYECKUX OCHOB M MPUHIMUIIOB JAEUCTBUS TEXHUYECKHUX YCTPOMCTB
Y TEXHOJIOTMYECKUX ITPOLECCOB, UX BIUSHUS HA OKPYIKAIOLLYIO CPELy;

OBJIAJICHAE METOJaMH CaMOCTOSTEJIBHOTO IUIAHWPOBAaHUS M MPOBEACHUS
(¢u3znyecKkux HKCHEPUMEHTOB, aHalM3a W HHTEpHpeTanuu HHGOpMaluu,
ONPENEIICHNUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIBTATA;

CO3[JaHHE YCIIOBUM I pa3BUTHS YMEHUW IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha n3yuenue ¢pusuku (6a30BbIil ypOBEHb) HA YPOBHE CPEIHETO 001Iero 00pa3oBaHUs
otBoauTcst 134 yaca: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 66 yacos
(2 yaca B HEeZIEIIO).

[IpennaraemMsiii B mporpamMme Mo (U3MKe MepeueHb JIa0opaTOPHBIX U MPAKTHUECKUX
paboT sABJIsIETCSI PEKOMEHI0BAHHBIM, YUUTENb JEJAeT BHIOOpP MPOBEIEHUS J1abOpaTOPHBIX
paboT U OMBITOB C YYETOM MHIMBUIYATBHBIX OCOOCHHOCTEHN 00yJarommxcsl.



COAEPKXAHUE OBYUEHUSA
10 KUIIACC
Pa3nen 1. @usuka 1 MeTOAbI HAYYHOT'O O3HAHUSA

du3nka — Hayka o npupoze. HayuHble METOABI MO3HAHUS OKpYXkaroliero Mmupa. Poib
HKCIIEPUMEHTA U TEOPUH B MPOIIECCE MMO3HAHUS TPUPOIBI. IKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue (QU3MYECKUX SBIEHUN © TmpoiueccoB. HaydHble THUMOTE3BI
duznueckre 3aKOHBI U TeOpHH. | paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIIHTT
COOTBETCTBHS.

Ponbs u mecto ¢usuku B GOpMHUpPOBAHWK COBPEMEHHOM HAyYHOW KapTUHBI MUpPaA, B
MPAKTUYECKOMN JeATETbHOCTH JIIOJICH.

Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHuE. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMKEHUs. Cucrtema
orcu€ra. Tpaekropus.

[lepemernienue, CKOPoCTh (CpeaHssE CKOPOCTh, MTHOBEHHAsE CKOPOCTh) U YCKOpPEHHUE
MaTepUAIbHOM TOYKH, HX TMPOEKIMM HA OCH CcUCTeMbl KoopauHaT. CloxeHue
IIEPEMEILIEHUH U CII0)KEHUE CKOPOCTEM.

PaBHOMepHOE U  paBHOYCKOpPEHHOE TMpPSIMOJUHEWHOE JBIKeHue. [ 'paduku
3aBUCHUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MEPEeMEIICHUs MaTepuaIbHON
TOYKH OT BPEMEHH.

CBobosHOE TIafieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUS.

KpuBonunennoe nswxeHue. [[BH>KeHHME MATEPHANIBHOM TOYKM MO OKPYKHOCTH C
ITOCTOSTHHOM IT0 MOJAYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHENHAsA CKOpocTh. [lepuon u
yacToTa obparieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHUE: CIHUJIOMETP, IBUKEHUE
CHapsJI0B, LICTIHbIC U PEMEHHBIE MTEpEIayun.

Jlemoncmpayuu

Mogens cuctembl OTCU€Ta, WUIIOCTpAIMS KUHEMATUYECKUX XapaKTEPHUCTHK
JBH>KCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pe’KEHHOM MPOCTPAHCTBE.

HaOntonenue nBwkeHus Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTATBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpasnenue CKOpoCTH Py ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO [JBMKEHHUS C 1EJbIO OMNpeJeeHUs MIHOBEHHOM
CKOpPOCTH.



HUccnengoBanne COOTHOLIEHHS MEXAY MOYTSIMH, NOPOUACHHBIMM TEJIOM 34
MIOCJIEIOBATEIbHBIE PABHBIE MTPOMEKYTKA BPEMEHH NPU PABHOYCKOPEHHOM JIBUKECHHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuyeHue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIprammn otHocuTenvHOCTH ['amunes. Ilepseii 3akoH Herotona. MHepuunanbHbie
CUCTEMBI OTCYETA.

Macca tema. Cuna. Ilpunmun cynepnosuiuu cwi. Btopoi 3akoH Hbrotona st
MaTepuagbHON TOUku. Tpernil 3aKkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokos, cKoabxeHus1, kauenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbXKEeHUS U cuja TpeHus mnokoa. Kosdounument tpenus. Cuna
COITPOTHUBIICHUS MPU IBUKECHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT cuiibl OTHOCUTEIIBHO OCHU BpauleHus. [lnedo cumibl. YcinoBus paBHOBECHS
TBEPJOIO TEJIA.

TexHnuecKkne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIUITHUKH, TBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIMX TET.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBbEME U TTAJICHUH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Nzydenne nBmxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

UccnegoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B TMPYXKHUHE U
pPE3MHOBOM 00pa3iie, oT ux aedopmaruu.

HccnenoBanue yciioBuid paBHOBECHUS TBEPIOTO TEJIa, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbc MatepuanbHOM TOYKH (Tena), CUCTEMbl MaTepHalbHBIX TOoueK. MMmyJsibe
CUJIbl M U3MEHEHHWE UMIIyJbCa Tela. 3aKOH COXpPaHEHHWs WMIyJbca. PeakTnBHOE
JIBUKEHHUE.

Pabora cuiibl. MOIIHOCTH CUIIBL.

Kunernueckass »sHeprusi MarepuaibHOM Touku. TeopemMa 00 U3MEHEHUHU
KUHETUYECKOU IHEPTUU.



[lorenuuansHass sHeprus. [loTeHumanpHas »HeEprus ymnpyro nedOpMHUPOBAHHOMN
npyxuHbl. [loTeHnanbHas sHeprus Tena BOJIM3H MOBEPXHOCTU 3eMITH.

[ToTenuanbHbie U HEMOTEHIIMANIbHBIE CUJIbL. CBSI3b pa0OThl HEMOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXAHMYECKOM SHEPIrUU CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPIUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJAOMET, KONED,
NPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon moTeHUMAIbHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydyenne aOCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u padOTHI CHIIBI C U3MEHEHUEM MEXaHUYECKOM 3HEpruM Tejla Ha
IIPUMEPE PACTKEHUS PE3UHOBOIO XKIYTa.

Pazgen 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. OcHo6vl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM M HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBwxkenue. Huddysus. Xapaktep ABUKEHUS U
B3aMMOJEHUCTBUS YaCTULl BelleCTBA. MOJIeNIn CTPOCHHUS T'a30B, KUJIKOCTEW U TBEPABIX TEIl
1 OOBSICHEHHE CBOMCTB BEIECTBAa HA OCHOBE ATHX Mojelel. Macca u pa3Mepbl MOJIEKYII.
KomnuectBo Bemectna. [loctostHaass ABoraspo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkama remneparyp Lenbcus.

Mopens uaeansHoro rasza. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOU
TEOpUHU HJI€aJbHOrO ra3a. AOCOJIIOTHAs TemIepaTypa Kak Mepa CpelHed KUHETHUECKON
SHEpPrUM TEIUIOBOrO ABMKEHHUs 4vactul raza. [llkana temneparyp KenbBuna. I'a3zoBbie
3aKOHbl. YpaBHeHUe MeHneneeBa—Knaneiipona. 3akon [lanbToHa. HM3ompoueccsl B
UJeaNbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBlieHUe
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JAUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCIUHECHUN.

OmnbrTel 10 U GYy3UN KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKEHUSI.

Mopaens onbita LTepHa.

OnbIThI, TOKa3bIBAIOLIME CYIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aNMOICHCTBUS.

Mopens, HIUTIOCTpUpPYIOLIas NPUPOLY AABICHU ra3a Ha CTEHKHU COCY/a.

OnbITHI, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHHSI HJI€AJIbHOTO I'a3a, H30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



Omnpenenenre mMacchl BO3[yXa B KJIACCHOM KOMHaTe Ha OCHOBE M3MEpeHHil o0bEma
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccenenoBanue 3aBUCHMOCTH MEXY ITapaMeTpamMu COCTOSTHUS Pa3peKEHHOTO rasa.

Tema 2. Ocrosbl mepmoouHamuKu

TepmonnHamuueckas cucteMa. BHyTpeHH:s S3HEPTUsl TEPMOAMHAMUYECKON CUCTEMBI
u crnocoObl e€ u3meHeHus. KommuecTBo TeminoTel U pabora. BHyTpeHHssT sHEprus
OJIHOATOMHOTO WJI€aJdbHOr0 raza. Buipl Teronepenayu: TemIONPOBOJHOCTb, KOHBEKIIUA,
U3Iy4eHHE. YJelbHas TEIUIOEMKOCTh  BemecTsa. KoimuyecTBo — TEIIOTHI  IpHU
TeIIonepeaaye.

[TonstTe 06 agnabatHoM mporuecce. [lepBolit 3akoH TepmoauHamuku. [Ipumenenne
MEPBOro 3aKOHa TEPMOAMHAMUKH K n3ompoieccaM. ['paduyeckas nuntepnpeTarus padboThl
rasa.

Bropoii 3akon TepmoguHaMuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TennoBele Mammubl. [IpuHIUNB AeHCTBUS TemIoBbIX MamuH. [IpeoOpazoBanus
SHEPrUU B TEIUIOBBIX MamnHax. Ko3p(UuueHT moie3Horo 1eicTBUs TEIJIOBOM MAIIMHBI.
Huxn KapHo u ero kodh@dUIIMEHT MOJE3HOTO JEUCTBUA. DKOJOTUUECKUE MPOOJIEeMbl
TEIJIO3HEPTETUK.

TexHuuecKkue yCTpOMCTBA M NMPAKTHUUECKOE NMPHUMEHEHME: JBUTATElb BHYTPEHHETO
cropanusi, ObITOBO XOJIOAWIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnue BHYTpEHHEN SHEPrUU TeJla PU COBEPILIEHUH PabOThI: BBUIET MPOOKHU U3
OYTBUIKH TIOJT IEHCTBUEM CXKAaTOTO BO3/lyXa, HarpeBaHue 3Gupa B JIATYHHOU TpyOKe MyTEM
TpeHUs! (BUACOIEMOHCTPALIHS).

N3meHeHue BHyTpEeHHEH sHeprun (TeMIiepaTyphbl) Teja Ipy TeIlonepeaaye.

OnpIT 0 aaAabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenn mnapoBod TypOWHBI, JABUraTeNlss BHYTPEHHErO CrOpaHus, PpPEaKTHBHOIO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHne yaenpbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geuecmea. Dazoevie nepexoonl

[TapooOpazoBanue u koHaeHcanus. lcnapenume wu xunenwe. AOcomoTHas u
OTHOCUTEIIbHAA  BJAXHOCTh BO3AyXa. HacelmeHHbld mnap. YJIenpHas  TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBICHUS.

TBépnoe Tteno. Kpucrammuueckue u amopdHble Tena. AHU30TPONUS CBOMCTB
kpuctayuoB. Kugkue kpuctaiiel. CoBpeMeHHble Marepuanbl. [lnaBinenue wu
KpucTayn3anus. Y ienbHas Tersiora miasneHus. CyOaumarus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuueckre yCcTpoUCTBA U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMM TMOJIYYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX NAPOB.



Kunenue npu noHMKXEHHOM J1aBIICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBanus U MiiaBJieHUs] KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCcTpanust KpucTasioB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHne 0OTHOCUTENBLHOM BIIAXKHOCTH BO31YXa.

Paznea 4. daekTpoanHammuka

Tema 1. Inekmpocmamuxa

OneKTpu3auus Tel. OJEKTpUYeCKHil 3apsan. [I[Ba BuOa SIEKTPUUECKUX 3apsiiOB.
[IpoBOIHUKM, IUAJAEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXPAHEHHS 3JIEKTPUYECKOIrO
3apsiaa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHblil 3l€KTpUYECKUN  3apsii.
Onexrpuyeckoe nosie. Hanpsx€HHOCTh 3iekTpudeckoro nois. [IpuHnun cynepno3unun
AJIEKTPUYECKUX TToJIeH. JIMHNM HANPSLKEHHOCTH 3JIEKTPUUECKOTO TIOJIS.

PaGora cun snekrpocratuueckoro mnosig. IloTreHuuan. Pa3HOCTh MOTEHIMANOB.
I[IpoBOOHMKM W JOUAINEKTPUKM B DJIEKTPOCTATHYECKOM Tmose. Jludnexkrpruueckas
IIPOHUIIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO  KOHIEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATOopA.

TexHuyecknue  yCTpOMCTBA M NPAKTUYECKOE  INPUMEHEHHWE:  DJIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUUECKAS 3allUTa, 3a3EMJIEHUE JIEKTPOIIPUOOPOB, KOHAEHCATOD,
KONMPOBAJIBHBIN arapar, CTPyHUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLNIN IEUCTBUSA JIIEKTPOMETPA.

B3auMoeiicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIEeKTPUYECKOE NOJIE 3aPSIKEHHBIX TEJl.

IIpoBOJHUKH B DIIEKTPOCTATUYECKOM II0JIE.

DJIEKTpOCTaTUYECKasl 3aLIUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCATOpa OT IUIOIIAAW IUIACTHH,
PACCTOSTHUSI MEXK]ly HUMU U TUDJICKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue 25eKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEKTPUYECKUNA TOK. YCJIOBHS CYIIECTBOBAHMS 3JIEKTPUUYECKOIO TOKa. MCTOUYHHMKHU
toka. Cuna Toka. [IoCTOsSIHHBIN TOK.

Hanpsixenue. 3akon OMa 71 yyacTKa LEnu.

DJIEKTPUYECKOE  CONMPOTHUBJIEHUE.  YIEIbHOE  CONPOTUBJIEHHWE  BELIECTBA.
ITocnenoBarenbHOE, TApaIENIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabota snextpuueckoro toka. 3akoH J[xoynsg—Jlenna. MomHOCTh 3JIEKTPUYECKOTO
TOKa.



DNEeKTpOABMKYIIAsL CUja M BHYTPEHHEE CONPOTHUBIICHHE HCTOYHMKA TOKA. 3aKOH
OMa 11 moaHOM (3aMKHYTOM) anekTpudeckoi nenu. KopoTkoe 3aMbikaHue.

ONEeKTpoHHass INPOBOAMMOCTb TBEPABIX METAUIOB. 3aBHCHUMOCTH COIPOTHBIICHUS
METaJIOB OT Temreparypbl. CBEpXIpOBOAUMOCTb.

DNeKTpUYECKUd TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHas M MPUMECHAs NPOBOJUMOCTb MOJYIPOBOJHUKOB.
CoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEKTPUYECKANA TOK B PACTBOPAX U PacIUIaBax dJIEKTPOJIUTOB. DIIEKTPOIMTHYECKAS
JUCCONMALMS. DIEKTPOIIU3.

OnexkTpuyeckuid TOK B ra3ax. CaMOCTOSTENbHBIA U HECAMOCTOSTEIbHBIA pa3psii.
Momnnus. [1nazma.

TexHHUeCcKHe yCTPONCTBA M MPAKTUYECKOE IPUMEHEHUE: aMIEPMETP, BOJIBTMETP,
peocTaT, UCTOYHHMKH TOKAa, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, AIEKTPOOCBETUTEIbHbBIE
puOOpPbI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN U0, TEPMUCTOPBI U (OTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN TUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne CUiTbl TOKAa U HATIPSKEHUS.

3aBUCUMOCTb CONPOTUBJICHUS LUIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IIJIOMIAIN
MONEPEYHOr0 CEYEHHs U MaTepurara.

CMmeliaHHOe COeIMHEHNUE MTPOBOTHUKOB.

[Ipamoe  wW3MepeHHMe  DIEKTpOABMXKYyIIeW  cwibl.  KoOpoTkoe — 3amMbIKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB CONPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii pa3psa ¥ IpOBOJAUMOCTb BO3IyXa.

OOHOCTOPOHHSISI NPOBOAMMOCTbD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yueHne cMEmaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenre 53IEKTPOABMKYIIEH CUJIbl HMCTOYHUKA TOKA M €ro BHYTPEHHETO
COMPOTHUBJICHUS.

Habmronenne amekTpoimsa.

MeknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 10 kjacce oCyHIECTBISIETCA C YUETOM
coJiepKaTeNbHbIX MEXKIPEIMETHBIX CBS3€M C KypcamMu MaTeMaTUKHU, OMOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meoswcnpeomemuvie nousamus, CBSI3aHHBIE C U3YYEHUEM METOJI0B HAYYHOIO ITO3HAHMS:
SIBJICHHE, HAyYHbIN (akKT, TUMOTE3a, (PU3NIECKasi BEITUYNHA, 3aKOH, TEOpUsl, HAOTIOICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMbl ypaBHEHUH, NuHeWHas ¢GyHKuMs, mnapadodna,
runep6ona, ux rpaQuKd U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HUX
MIPOEKLMU HA OCH KOOPJIUHAT, CII0KEHUE BEKTOPOB.



buonoeus: wmexanuyeckoe BWKEHHE B JKMBOW mpupone, nuddysus, ocmoc,
TEIJIOOOMEH JKUBBIX OPTaHW3MOB (BUIBI TEIUIOTIEPEayl, TEIUIOBOE DPaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB W MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAs MAaccCa, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, KUAKOCTEHM W Ta30B,
BJIEKTPUYECKUE CBOMCTBA METAIUIOB, SJICKTPOIUTAYECKAS JUCCOLUAIMSA, TAIbBAHHUKA.

T'eoepagpus: BIaXHOCTH BO3/IyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE ABMIXKEHHM C HCIOJIB30BAHHMEM MEXaHHU3MOB, YYET
TPEHUsI B TEXHUKE, MOIIIMIIHUKH, HCIOJIb30BAaHHWE 3aKOHA COXPAHEHUS HMITyJbCa B
TeXHUKE (pakeTa, BOJAOMET W JApPYrue), JIBHUrarelib BHYTPEHHErO CropaHus, HapoBas
TypOuHa, OBITOBOM XOJOIUIBLHUK, KOHIUITMOHEDP, TEXHOJIOTHUHU MOTYYEHUS COBPEMEHHBIX
MaTepuajaoB, B TOM YMCJI€ HAHOMATEPHUAJIOB, U HAHOTECXHOJIOTUM, BJIECKTPOCTATHUYECKAS
3allNTa, 3a3€MJICHUE AIEKTPOIPUOOPOB, KCEPOKC, CTpYWHBIN MIPUHTEDP,
AJIEKTpOHArpeBaTeIbHBIC TPUOOPHI, JJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TaJIbBAHUKA.

11 KJIACC
Pa3znen 4. JjaeKTpoAMHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKUUA

[ToctostHHBIE MarHUThI. B3auMoIeicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHOE MoJIe.
Bektop MarHuTHOM WMHAYyKIUU. [IpuHOHN Cyneprno3uuymyM MarHUTHBIX Mojded. JIuHum
MAarHUTHOW WHAYKIWU. KapTWHAa JWMHWUKA MarHUTHOM WHIYKIMW TOJS MOCTOSIHHBIX
MAarHUTOB.

MarauTHoe 1noje MpOBOJHHMKA C TOKOM. KapTMHa JIMHMM MHAYKUAM MAarHUTHOTO
IOJIS JUIMHHOTO MPSIMOTO MPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOIO ITPOBOJHUKA, KATYIIKU C
TokOM. OnbIT OpcTeaa. BzaumoaencTere NpOBOTHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIlpaBJICHUE.

Cuna Jlopenua, €€ MOIynb W HalpaBlieHHE. [[BM)KEHUE 3apsiKEHHOM YacTULBI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHiia.

SIBiieHME B3IEKTPOMArHUTHOW HMHAYKUMHU. IIOTOK BEKTOpa MarHUTHOM WHIYKIIUU.
DJIEKTPOABMKYILAs CHJIA MHAYKIMU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIMK Papanes.

Buxpeoe anekTpudeckoe mnojie. DISKTPOABWKYILAS CUila MUHAYKIIMU B IPOBOJHUKE,
JBUXKYIIEMCS TOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCT®. SIBieHue CAaMOWHIYKIIUH. DIIEKTPOABIXKYIIIAS cuia
CaMOMHIYKIIUH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHHuecKkne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUIl, MHIYKIIMOHHAS
neyb.

Jlemoncmpayuu

OmneIT Opcrena.



OTKJIOHEHUE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIuHMM UHTYKIIUX MarHUTHOTO MOJIS.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SBNeHNE 3IEKTPOMArHUTHON UHIAYKIUU.

IIpaBuio Jlenna.

3aBUCHUMOCTb  DJIEKTPOJBIXKYILEA CHJIbl HHIYKIUU OT CKOPOCTH H3MEHEHUS
MAarHUTHOIO MOTOKA.

SBneHre CaMOUHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3ydeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

Uccnenoanue neicTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON UHAYKIIAH.

Paspneu S. KoJsieOanust M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1e0AHUA

Koneb6arenbnast cuctema. CBOOOHBIE MeXaHHUYECKHEe KojebaHus. ['apMoHUYecKue
konebanus. Ilepuos, yactora, ammuiutyna U (dasza xoneOanuil. [IpyXKMHHBIA MasTHUK.
MareMaTtuyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKHX KosieOaHui. IIpeBpaienue
SHEPIruM MPU TAPMOHUUYECKUX KOJICOaHUSX.

Konebarenbublii KOHTYp. CBOOOHBIE AJIEKTPOMAarHUTHBIC KOJICOAHUSI B UJI€AJIbBHOM
KoJieOaTeIbHOM KOHTYpE. AHANOTUS MEXIYy MEXaHMYECKUMH U DJIEKTPOMarHUTHBIMU
koneOanusimu. ®opmyna TomcoHa. 3aKOH COXpaHEHHUS DHEPTrUM B  HUACAIBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aryxarolmux KoJjieOaHUsSX. BBIHYXJIEHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

ITepemennsbiii Tok. CHHYCOMIANIbHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO
TOKa. AMIUTUTYAHOE U JIEUCTBYIOIEE 3HAUYEHUE CUJTbI TOKA U HAIIPSKEHHUS.

Tpanchopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE FIESKTPUUECCKON IHEPTUH.
DKOJIOTUYECKUE PUCKU TIPHU MPOU3BOJACTBE MICKTpOdHEepruu. KynbTypa HCHOJIB30BaHUS
AIEKTPOIHEPTHH B TOBCEITHEBHOM )KU3HH.

TexHUUecKkne YCTpPOWCTBA M NMPAKTHYECKOE NPUMEHEHUE: SJIEKTPUUYECKHUN 3BOHOK,
reHepaTop MePeMEHHOTO TOKa, TUHUU dJIEKTpoIiepeay.

Jlemoncmpayuu

UccnepoBanne mapaMeTpoB  KoieOaTenbHOM  cucTeMbl  (IPYXKUHHBIA WK
MaTeMaTUYECKUIl MATHHK).

Hab6nronenue 3atyxarommx KojaeOaHmii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CBOOOTHBIC ANMEKTPOMATHUTHBIE KOJICOAHUS.

OcuwinorpaMmbl  (3aBUCUMOCTH CUJIBI TOKAa W HANpsOKEHUS OT BPEMEHM) st
AIIEKTPOMATHUTHBIX KOJICOAHMIA.



Pesonanc mpu  mOCIENOBATENIBHOM  COCAMHEHWH  PE3UCTOpPA,  KATyLIKH
MHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Mopneinpb TMHUY 3JIEKTPONEpeIayn.

Vuenuyeckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOAA MalbIX KOJIEOAHHWI rpy3a HA HUTU OT JJIMHBI
HUATH U MAcChl Ipy3a.

HccnenoBanne nepeMEHHOTO TOKAa B LENH M3 IOCIEHOBATEIBHO COECIMHEHHBIX
KOHJICHCATOpa, KaTyIlIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 6OJIHbL

MexaHnuueckue  BOJIHBI, yclioBUs  pacnpoctpaHeHus. llepuon.  CkopocTh
pacrnpocTpaHeHHs U JjuHa BOJHBL. [lomepeunsie U mpoaonbHbIe BOJIHBL. MHTEepdepenns
U 1U(pakiysg MEXaHUUYECKHUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBL. YCIOBUS H3JIy4EHHUS DJIEKTPOMATrHUTHBIX BOJIH.
B3anmnuas opuentanusa BexktopoB E, B, V B anexrpomarnutHOM BoiHE. (CBOMCTBa
ANEKTPOMATHUTHBIX BOJIH: OTpPaXEHUE, NpeloOMJIEHUE, NoJgpu3anus, Audpakuus,
uHTeppepeniusa. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 371€KTpOMarHuTHLIX BOJH. [IpuMeHeHne 3JIEKTPOMarHuTHEIX BOJIH B TEXHUKE
U OBbITY.

[IpuHIMIIBI paIMOCBA3M U TENEBUICHUA. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEN CPEBI.

TexHuyeckue  yCTpOWCTBA M NPAKTUYECKOE  INPUMEHEHHE:  MY3bIKAJIBHbBIC
MHCTPYMEHTBI, YJIbTPAa3ByKOBasi JUAarHOCTUKA B TEXHUKE W MEIMIMHE, panap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, Teedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomieecst Te10 Kak HICTOYHUK 3BYKa.

Habuntoienue otpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM U 4acTOTOU
Kosie0aHui.

HccnenoBanue CBOWMCTB JJIEKTPOMATHUTHBIX BOJIH: OTPAXXEHHUE, IMPEIOMIICHUE,
noJisipu3anus, IMPpaxkuus, tHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonvHeHOE pacpOCTpaHEHUE CBETA B OJTHOPOIHOMU
cpene. JIyu cBera. ToueuHblii MICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus ceta. [locTpoeHne n300paxeHuil B MI0CKOM
3epKaje.

[Ipenomiienne cBeta. 3aKOHBI MpeNOMIICHUS CBeTa. AOCOMIOTHBIA TMOKa3aTellb
npenomieHus. [lonHoe BHyTpeHHee oTpakenue. [IpenenbHbliil yroul oJHoro BHYTPEHHETO
OTPaKEHMSI.



Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBera. LIBerT.

Cobuparoniye u paccerBaronie JUH3bl. ToHKasg nHuH3a. POKYCHOE PACCTOSHHE U
onTuyeckas cuiaa TOHKOW JuH3bL. IlocTpoeHne wu3o0pakeHMH B COOUpAOIIUX U
pacceuBaromux JuH3ax. opmysia TOHKOM JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUIECKON ONITUKH.

Bonnosas ontuka. Mutepdepenmus cBera. KorepeHTHble HCTOYHHKHU. Y CIOBUS
HAOIIO/IEHUS MAaKCUMyMOB U MHHHUMYMOB B HMHTEpP(EPEHIMOHHOW KapTUHE OT JABYX
CUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuust cBera. JudpaknuoHHas pemérka. YcClIOBUE HaONIONEHUS TIJIaBHBIX
MaKCHUMYMOB TIPH Ma/ICHUU MOHOXPOMATUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoiicTBa M MpaKTUYECKOE MIPUMEHEHUE: OUYKH, JIyna, (oToanmnapar,
IPOEKIMOHHBIN ammapaT, MUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs ONTHKA, AU(PpaKIMOHHAS
pemeETKa, MOJISIPOUL.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpoCTpaHEHUE, OTPAXKEHHE U MpeoMiieHrue cBeTa. OnTuyeckue
PUOOPHI.

ITonHOE BHyTpeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenune natepdepeHunn crera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyuyenue cnekTpa ¢ MOMONIbI0 JUPPAKIUOHHON PEIETKY.

Habntoenue nossipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3mepenne nokasarens NpeJOMIICHHS CTEKIIA.

HccnenoBanue cBOMCTB M300paKEHUI B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCUTEIbHOCTH

I'pannubpl TPUMEHMMOCTH KJIACCHYECKOM MexaHukd. llocTynarel cnennanbHOU
TEOPHUH OTHOCUTEIbHOCTU: NHBAPUAHTHOCTh MOJIYJIsl CKOPOCTH CBETA B BaKyyMe, PUHLIUI
OTHOCHUTENBHOCTH DUHILTEHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHHU U COKpAILEHUE JUTUHBI.

DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs13b MacChl € BHEPTUEN U UMITYJIBCOM PEIITUBUCTCKOM YaCTULIBI. DHEPTHS IOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®oronbl. Popmyna [lnanka cBs3u ’Hepru (HOTOHA C €ro 4YaCTOTOM. DHeprus u
UMITYJIbC (POTOHA.



OtkpeiTiie U wuccinenoBanue (orordpdexra. Ombitet A. I'. CromeroBa. 3akoHBI
dbotorddekra. VYpaBHenue OiHmTeHa 111 (porosaddexra. «KpacHas rpanunan
dhororddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnudeckue yCcTpoWcTBA W MPAKTUYECKOE TMPUMEHEHWe:  (POTORIIEMEHT,
dboTomaTuuk, comrHeuHas 6aTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOdPPeKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO o -YacTHIIL.
[Inanerapnas moznens atoma. [loctynarel bopa. M3nydenne u nornomnieHue GOTOHOB MpU
IIEpEXo0JIe aTOMa C OJTHOr0 YPOBHS SHEPruM Ha Apyrou. Buasl ciektpoB. CIIEKTp ypOBHEN
JHEPIruM aToMa BOAOPOJA.

BonnoBbeie cBoiicTBa wactuil. Bonubl ge bpoinga. KopmnyckyispHO-BOTHOBOH
Iy aJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHUWE: CIEKTPAJIbHBIN aHaIU3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Onpenenenve JIMHBI BOJHBI Ja3epa.

Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITYyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Habnronenue nuHedyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHNEPUMEHTBI,  JOKa3bIBAIOIIUE  CJIOKHOCTh  CTpoeHus  sapa.  OTKpbITHE
panuoaktuBHOCTH. OmnbIThl Pesepdopaa mo ompeneneHuio cocTaBa paglOaKTHBHOIO
u3nydyenusi. CoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. BiausHue paguoakTUBHOCTH Ha
’KUBbBIEC OPTaHU3MBI.

OTtkpeITHE TTpoTOHA U HeWTpoHa. HykinoHnHas moxens siapa I'elizenoepra—liBaneHko.
3apsn aapa. MaccoBoe uucio sapa. M30Torsbl.

Anbda-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnazn. ['amMmMma-uziydeHwue.
3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. Anepublie cuibl. Jlegext macchl sapa.

Anepnsle peakuuu. [lenenue u cuHTes Aaep.
Snepusiii peakrop. TepmosinepHbiii cunte3. [IpobremMbl U MEPCHEKTUBHI SACPHOU
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHONU SHEPTETUKH.



DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeToap1 HaOJIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTalIbHbIE B3auMoieicTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunscona, simepHsblil peakTop, aToMHasi 6om0a.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3pnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otanbl pa3BUTHA acTpOHOMHHU. [IpuKIagHOE W MHPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro HeOa. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, UX BUAMMOE JBH)KEHUE.

ConnedyHas cucrema.

Comnue. Conneunass akTuBHOCTh. Mcrounuk sHeprun ConHua u 3BE31. 3BE3MbI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlmarpamMma «CHEKTPAIbHBIA KJIACC — CBETUMOCTBY. 3BE3BI
IJIABHOW MOCIIEN0BATEIbHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTBY» JUIS 3BE3] INIABHOM
[IOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpPEMEHHBIE MPEACTaBICHUS O
MPOUCXOXKICHUM U 3BOOIMKA COHIA U 3BE3/T. DTaIlbl )KU3HU 3BE3]I.

Muteunsiii [Iyts — Hama ["anaktuka. [lonoxenne n nrxenne CosHna B ['amakTuke.
Tunel ranmakTuk. Paguoranaktuku u kBa3zapel. UEpHBIE IBIPHI B SIAPAX TaNaKTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa66usa. Pazoeranue ranaktuk. Teopus
bousbmioro B3peiBa. PenukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuueckue nabarooenus

HabntoneHuss HEBOOPYXEHHBIM TJ1a30M € HUCIOJb30BAaHUEM  KOMIBIOTEPHBIX
NPWIOKEHUHN NIl ONpPEJEeICHUs MOJIOKEHNs HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3us1 CEBEPHOro MOJIyIIapys U IPKAE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, miuanet, Mneunoro Ilyrtu.

O6o0maroiiee MOBTOPEHUE

Ponp ¢u3uku m acTpOHOMHUM B SKOHOMHYECKOH, TEXHOJOTHYECCKOH, COIMAIBHON H
ATUYECKON cdepax NesATeTbHOCTH YeJOBEKa, POJib U MECTO (PM3HKM W aCTPOHOMHUHU B
COBPEMEHHOW Hay4YHOW KapTUHE MHpa, pOjib (PU3MYECKOW TeopuH B (POPMUPOBAHUU
MpEeACTaBICHU 0 (U3MYECKON KapTHUHE MHUpa, MECTO (PU3NYECKOM KapTHHBI MHUpa B
oO01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NMPEACTABICHUI O IPUPO/IE.

MeknpeaMeTHbIE CBSI3H

N3yuenune kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCymiecTBIsICTCS C yUETOM
coJiepKaTeNbHbIX MEXKIPEIMETHBIX CBSI3€M C KypcamMu MaTeMaTUKHU, OMOJIOTMH, XUMHH,
reorpaduu U TEXHOJIOTHH.



Meoicnpeomemnule noHamus, CBI3aHHBIE C U3yUYEHUEM METOJ0OB HAyYHOTO TTO3HAHMSL:
SBJICHHE, HAyYHbIN (aKT, TUMOTE3a, (PU3NIEeCKas BETUYNHA, 3aKOH, TEOpHsl, HAOIIOACHHE,
AKCIIEPUMEHT, MOJISTTMPOBAHKE, MOJICITh, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBl YPaBHEHHW, TPUTOHOMETpHUYECKHE (DYHKIIHHU:
CUHYC, KOCHHYC, TAaHTE€HC, KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECCTRBO,
BEKTOPHl M MX MPOCKIUH HA OCH KOOPAWHAT, CJOKCHHE BEKTOPOB, IPOW3BOIHBIC
AIEMEHTAPHBIX (YHKIUH, TPHU3HAKA TMOJ00WS TPEYTOJBHUKOB, OMPEACICHHE IUIONIAIN
IIOCKUX (Uryp ¥ 00BEMA TEJL.

Buonocus: >mekTpudeckue SBICHUS B )KHBOW MPUPO/IE, KOJeOaTeIbHBIE TBUKCHUS B
KUBOU MPUPOJIC, ONTUICCKUEC ABJICHUS B )KUBOW MPUPOJIC, NTCUCTBUE PaJHAIN HA KUBBIC
OpTaHU3MBL.

Xumus: CTpoeHHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPABIX Tell,
MEeXaHU3Mbl 00pa30BaHUS KPUCTAITMYECKON PEIIETKHY, CIIEKTPaIbHbIN aHAN3.

l'eoepagusa: MarHUTHBIC TONIOCAa 3E€MJIM, 3aJ€KH MArHUTHBIX Py, (OTOChEMKaA
3€MHOU TTOBEPXHOCTH, MIPE/ICKa3aHNE 3eMIICTPSICCHUIA.

Texnonoeusi:  TUHUM  DJIGKTpoOTepedad, TeHepaTop  MEPEeMEHHOro  TOKa,
AJIEKTPOJIBUTATENh, MHAYKIIMOHHAS T€Yb, pajap, paauonpuéMHUK, TEICBU30p, aHTCHHA,
tenedon, CBYU-nieub, MpoeKIIMOHHBIN arrapaT, BOJIOKOHHAsI ONTHKA, COJTHEYHAas OaTtapes.

IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMDBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenue yueOHoro npenamera «Pu3nka» Ha YpOBHE CPEHET0 001Iero 00pa3oBaHus
(6a30BBIN  YPOBEHB) JOHKHO OOECHEYHUTHh JOCTHIKEHHE CICAYIOIIMX JUYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE pE3yJbTAaThl OCBOCHHUS Yy4yeOHOTO mpeameTa «DU3UKA» JTOJKHBI
OTpaXXaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOy4YalOIIUXCSA  PYKOBOJCTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH MO3UITMEH TUYHOCTH, CHCTEMOM IICHHOCTHBIX OPHUCHTAITUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKJICHUN, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IEHHOCTSIM
POCCUHCKOTO OOIIEeCTBA, PACHIMPEHUE >KU3HEHHOTO OIbITa U OIbITa JACATEILHOCTH B
MPOLIECCE PEATN3AIMA OCHOBHBIX HAIPABJICHUM BOCIUTATEIBLHOW AEATEIIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOPMUPOBAHHOCTh TPAXAAHCKOM TMO3UIIMU OOYYarOIIErocss Kak AaKTHUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUIMCKOTO OOIIECTBA;

NIPUHATHE TPAAUITHOHHBIX 00I1IIeYeI0BEYeCKUX T'YMaHUCTAYECKUX 151
JIEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYKO JICSITEIbHOCTh B HMHTEPECAX TI'PAXKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpPTaHU3aIINHY;

YMEHHUE B3aMMOJICMCTBOBATh C COIMAIBHBIMHU WHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSIMU ¥ HA3HAYCHHUEM;



TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHUE K TOCYJapCTBEHHBIM CUMBOJIAM, TIOCTHKEHUSM POCCUNUCKHUX
Y4IEHBIX B 0077aCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTYyallMl0 W MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM 4YHUCJIE B
NESATEIIbHOCTU YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOUYas 3CTETHKY HAYyYHOIO TBOPYECTBA,
HNpUCYIIETO (PU3NUECKON HAYKE;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpPEC K pa3au4HbIM cepaM MNpoPEecCHOHAIBHON AEATENBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PUBMKOM M TEXHUKOW, YMEHHUE COBEpIATh OCO3HAHHBIN BHIOOP OymyIiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JacTH (pU3MKH
Ha TPOTSHKCHUH BCEH JKU3HM;

6) IKOJIOrHYE€CKOTr0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH YKOJOTUUYECKON KYJIbTYpPbhl, OCO3HAHUE TJIO0ATBHOTO XapaKTepa
AKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHWE M OCYIIECTBJICHUE JACHUCTBUU B OKPYXKAIOIIEH CpeAe Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHre OMbITa AESATEIbHOCTH 3KOJIOTMYECKOW HAIPABICHHOCTH HAa OCHOBE
MMEIOITUXCS 3HAaHUH 110 (hU3HUKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHHUE LIEHHOCTH HAy4YHOW JAESTENBHOCTH, TOTOBHOCTh B MPOLECCE H3YUECHUS
(U3UKH OCYIIECTBIISATh TPOCKTHYIO U UCCIEA0BATENIbCKYIO IEATEIbHOCTh WHINBUYAJIbHO
U B TpyIIIIE.

METAINPEAMETHBIE PE3YJIBTATDHI
ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble 1ornueckue AecTBU:
CaMOCTOSTEIILHO (POPMYJIMPOBATH M aKTYaTU3UPOBATH MPOOJIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;
ONPENEIIATh LENH ACSITENbHOCTH, 3a/1aBaTh APAMETPbI U KPUTEPUU UX JOCTHKECHUS;
BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYUS B PACCMATPUBACMBIX (PU3UUECKHUX
SABJICHUSIX;



paspabaThiBaTh IUTAH PEMICHUS MPOOJIeMBbl ¢ YYETOM aHaIW3a HWMEIOIIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIE€SITEIIBHOCTh, OILEHUBATh COOTBETCTBUE pE3YJIHTATOB
EJISIM, OLIEHUBATh PUCKH TOCIIEACTBUMN ACSATEIbHOCTH;

KOOPIWHHUPOBATh W BBIMIOJNHATH PabOTy B YCIOBUSAX PEATBHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciieqoBarejbLCKHe 1eCTBUSA.

BJIQJ€Th HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU TIOHSATHUSIMH W  METOAaMu
buznueckoil HayKu;

BJIQZICTh HABBIKAMH YYCOHO-HCCIIEAOBATEILCKOM M TMPOCKTHON MESITEIBHOCTH B
o0nacTu (PU3HUKHU, CITIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY TTOMCKY METOJIOB
penieHus 3a1a4 GU3NYECKOro CoAepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHUS,

BJIQ/ICTh BUJIAMU JICATEITLHOCTH O TIOJIyYEHHIO HOBOTO 3HAHUS, €0 MHTEPIIPETaIUH,
mpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYAlHMsIX, B TOM YHCIIE TPHU
CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTYalM3UPOBATH 3a/layy, BBIJBUTATh
rUnoTe3y e€ penieHusi, HaXOJAUTh apTYMEHTHI ISl JI0Ka3aTelIbCTBAa CBOUX YTBEPKICHHM,
3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIIICHUS,

aHAJIM3UPOBATh TOJIYYEHHBIC B XOJI€ PEUICHUS 3aJaddl Pe3yibTaThl, KPUTHUICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, TPOTHO3UPOBATH M3MECHECHNUE B HOBBIX YCIIOBHSX;

CTaBHUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/1a4ul B 00pPa30BaTEIHLHOMN JEeITCIIBHOCTH,
B TOM YHCJIC TIPU U3y4YeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YyMETh  TIEPEHOCUTh 3HAaHUA 10 (U3UKE B  TPAKTHYCCKYIO  001acTh
KUZHENIEATESIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, NIPEJIaraTh OpUrHHAIBHBIC TOAXObl U PEIICHUS,

CTaBUTH MPOOJIEMBI M 33/1a49H, JOITYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pab6ora ¢ undpopmaunmeii:

BJIQJCTh HABBIKAMHM TIOJy4eHHUS HHPoOpManud (U3HUECKOTO COJACPKAHUS W3
MCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSITEIbBHO  OCYIIECTBIISITh TOWUCK, aHAaJuU3,
CHUCTEMATH3AIMI0 W HMHTEPIPETAIIMI0O HWHPOPMAIIMM PA3IMYHBIX BUIAOB W  (opm
MIPE/ICTABIICHHS;

OIICHMBATh JOCTOBEPHOCTHh HHPOPMAITHH;

WCIIOJIh30BaTh CPEACTBA MH(POPMAIIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTUN B
PEIICHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3alMOHHBIX 3371a4d ¢ COOJII0ICHUEM
TpeOOBaHWI DJPrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, THTHEHBI, PeCcypcocOepekeHHUs,
MPaBOBBIX U ATHYECKUX HOPM, HOPM MH(POPMAIIMOHHON O€30ITaCHOCTH;

CO37aBaTh TEKCTHl (PU3UYECKOTO COJIEPKaHUS B PA3TUYHBIX (opMarax ¢ ydETom
Ha3Ha4yeHus: WH(OpPMallMd M IEJIEBOM ayAUTOpHUH, BBHIOMpas ONTUMAIbHYIO (opMy
MIPEACTABICHUS ¥ BU3YATH3allUN.



KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE YueOHbIe NeCTBHSA:

OCYIIECTBIISITH OOIICHNE HA YpOKaxX (DU3UKHU M BO BHE-YPOUHOU JESATEIBHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTyallMi U CMATYaTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIb30BaTh NPEUMYILIECTBA KOMAHIHOM Y MHIWBUAYaJIbHON paOOThL;

BBIOMpATh TEMATHUKY U METOABI COBMECTHBIX JCHCTBHIM ¢ yUETOM OOIIMX UHTEPECOB U
BO3MOXHOCTEW KaXKJI0I0 WieHa KOJIJIEKTHBA,

IPUHUMATh LEJIM COBMECTHOM AEATEIBHOCTH, OPraHU30BBIBATH U KOOPJIMHHUPOBATH
JNEUCTBUSA MO €€ NOCTHKEHHUIO: COCTABIIATH IUIAH JEHUCTBUM, PACIPENEIATh POJIA C YUETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM padOTHI;

OLICHMBATh KAadye€CTBO CBOEr0 BKJIAJa M KaXJIOr0 y4aCTHUKAa KOMAaHIbl B OOIIMI
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeaaratb  HOBBIE  IIPOEKTBbI, OLEHHMBATh MACH C IO3UIUU  HOBU3HBI,
OPUTMHAIIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh NMO3UTHBHOE CTPATETHUYECKOE IOBEACHUE B PA3JIUYHBIX CHUTYaLHsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSTENIbHO OCYLIECTBIISTh [MO3HABATENIbHYIO ESATEIbHOCTh B 001aCTH (PU3HKHU
U aCTPOHOMUHU, BBISBJISATH IPOOJIEMBI, CTAaBUTh U (DOPMYJIUPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHHUS PACUETHBIX M KA4eCTBEHHBIX 3a/ady,
IJTaH BBIMIOJIHEHUS MTPAKTUYECKONW pabOThl ¢ YYETOM HMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U PEANIOYTEHHN;
JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;
pactIMpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHUI;
JienaTh OCO3HAHHBIN BHIOOP, apTYMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD
3a pEILICHHE;
OLICHUBATh TPUOOPETEHHBIN OIIBIT;
CIocoOCTBOBAaTh (POPMHUPOBAHUIO W TIPOSIBJICHUIO JPYAUIMU B 00JACTH (DUBUKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJJIEKT:
JaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHBbI B JAESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;
BJIQ/JICTh HAaBBIKAMH IIO3HABATEIIBHOW pe(IeKCMM KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
HCIIONIb30BaTh MNpUEMBI pediekcuy AJid OILEHKHM CHTyalud, BbIOOpa BEPHOTO
pelieHus;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;
MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;



MIPUHUMATD Ce0sl, TOHMMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MPUHUMATHh MOTHBBI M apTYMEHTBI JPYTHX MPU aHAJIN3E PE3yJIbTaTOB JCITCILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIHOKH.

B mporecce AOCTMKEHHUS JMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTPAMMBI 10
(bu3uKe 11T yPOBHS CPEAHETO OOIIEro 00pa30BaHus y 00YUYaOIMIUXCSl COBEPIICHCTBYETCS
OMOIMOHAIBHBIN HHTEIUICKT, TIPS/ IIOJIArafoInid ¢y OpMUPOBAHHOCTE:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CIIOCOOHOCTh ITOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJCTh HAIPABJICHUS Pa3BUTHSI COOCTBCHHOW 3MOITMOHAIBHOW CQephl, ObITH
YBEpEHHBIM B ce0c¢;

CaMOpPETYJIMPOBAHMS,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb, YMEHHE  IPHHAMATH
OTBETCTBEHHOCTh 332 CBOE TOBEJICHUE, CIIOCOOHOCTH aJalTHPOBATHCS K 3MOIIMOHAIBLHBIM
W3MEHEHUSIM U TIPOSIBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIFOYAIOIICH CTPEMIICHHE K JOCTH)KCHHIO TIEJIH B YCIIEXY,
ONITHMU3M, HHUITUATHBHOCTh, YMEHHUE JICHCTBOBATH UCXO/ISI U3 CBOUX BO3MOYKHOCTEI;

SMIATHH, BKJIIOYAIOIICH CIIOCOOHOCTh TOHMMATh SMOIMOHAIBHOE COCTOSHHUE
JAPYTHUX, YYUTBIBATh €r0 MPU OCYIICCTBICHUU OOIICHHUS, CIIOCOOHOCTh K COYYBCTBHIO U
COTIePESIKUBAHMUIO;

COIMATIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C
JAPYTHMH JTIOABMH, 3a00THTHCS, TIPOSBIIATH HHTEPEC M pa3pelaTh KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (Qu3nkd B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOU TEXHUKU U TEXHOJIOTUH,
B IMPAKTUYECKOU JIEATEIIbHOCTH JIFOCH;

YYUTHIBATH TPAHUIIBI TPUMEHEHUSI U3yUCHHBIX (U3UUECKUX MOJIeNIeH: MaTepraabHas
TOYKa, MHEpLMAJIbHAsg CHUCTEMa OTCYETa, aOCONIOTHO TBEPIOE TEJIO, HACANbHBIN ras,
MOJIEIM CTPOCHUSI Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIA DJICKTPUUECKUM 3apsif
MIpH pelieHnr (U3NIECKUX 3a1a4;

pacrno3HaBath GU3MUECKHUE SBIEHUS (IIPOIIECCHl) U OOBICHITH UX HA OCHOBE 3aKOHOB
MEXaHHKH, MOJICKYJISIPHO-KUHETHYECKOMN TEOpUH CTpPOEHUS BEIIECTBA 151
AJIEKTPOJAMHAMUKHA: PAaBHOMEPHOE M PABHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBUKECHUE,
CBOOO/JHOE MajJicHUE TeJ, JABUXKEHUE IO OKPYKHOCTH, WHEPIWS, B3aUMOJICUCTBUE Tel,
muddy3usi, OpOYHOBCKOE NIBIKEHHE, CTPOCHHE JKUIKOCTEH U TBEPIBIX TEJ, M3MECHCHUE
o0béMa Ten TpH HarpeBaHWUW (OXJIAKIEHWH), TEIJIOBOE paBHOBECHE, WCIapeHUE,
KOHJEHCAIUs, TIJIABJICHUE, KPUCTAJUIM3alUs, KUIICHUE, BIAXXHOCTh BO3/1yXa, MOBBIIICHUE
JABJICHUS Ta3a NPU €ro HArpeBaHMM B 3aKPBITOM COCYAE, CBA3b MEXKAY MapaMeTpamu
COCTOSIHMSA ra3a B U30IPOLECCAX, JIEKTPU3ALMSA TEN, B3AUMOACHCTBHUE 3apsA10B;

OMHCHIBATh MEXAHWYECKOE JBWIKEHWE, WCIOJIB3Yys (PU3NYECKHE BEIMYWHBIL:
KOOpJIMHATA, IMyTh, NMEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teld, CUJia, UMITYJIbC



Tena, KUHETUYECKas JHEpPrus, TMOTCHIHAIbHAS OJHEPTys, MeXaHudeckas paboTa,
MEXaHWYeCKass MOIIHOCTH; MPHU ONMHUCAHWU TMPABUILHO TPAKTOBATH (DU3UYECKUN CMBICI
UCIIOJIb3YeMbIX BEIUYMH, HMX OO0O3HAUCHHS W E€JUHUIBI, HAXOAUTh (OPMYJIbI,
CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEIUYMHAMU;

ONKMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOWMCTBA TEJ W TEIUIOBBIC SIBIICHUS, HCIIOIb3YSI
(¢bu3MYecCKre BEIWYUHBI: JAaBJICHHUE Ta3a, TeMIepaTypa, CPEeIHssl KMHETHYeCKas dHEPTus
XA0TUYECKOTO JBMXKEHUSI MOJIEKYJI, CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIJIOThl, BHYTPEHHsISI 3Heprus, pabora raza, Kod(Q(UIMEHT MOJE3HOTO JeHCTBUS
TEIJIOBOTO JBUTATEJNsI; TMPU ONUCAHWUU TMPABWIBHO TPAKTOBATH (DU3UUYECKUN CMBICT
UCIIOJIb3YEMBIX BEIMYMH, WX O0O3HAYCHWS W COUHUIBI, HAXOAWTh (OPMYJIBI,
CBSI3BIBAIONTNE JAHHYIO (PU3HUECKYIO BEIMUNUHY C IPYTUMH BEIIMUNHAM;

ONMCHIBAaTh W3YYCHHBIE JJICKTPUUYECKHE CBOWCTBA BEILIECTBA W JJIEKTPUUYECKUE
aBJeHUs] (TIPOIIECCHI), HCMONB3Yd (U3MUECKUE BEIUYUHBL: DIICKTPUUYECKUM 3apsij,
AJIEKTPUYECKOE II0JIE, HAINPSLKEHHOCTH IOJIS, IMOTEHIMAl, Pa3HOCTh IMOTEHUUAJIOB; IIPU
OMMUCAaHUU TIPABWJIBHO TPAaKTOBAaTh (PUBMUECKUNA CMBICT MCIOJBb3YEMbIX BEJIMYUH, UX
0003HaYEHUsI U €IUHUIILI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINUE JTAaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIUYMHAMU;

aHAIM3UPOBaTh GU3HUECKHUE MPOIECCHI U SIBJICHUS, UCTIONB3Ys (DU3UUECKUE 3aKOHBI U
MIPUHIUIIBL: 3aKOH BCEMUPHOTO TAroTenus, I, I1 u I1I 3akonsl HproTOHA, 3aKOH COXpaHEHHS
MEXAaHUYECKOM SHEPTUH, 3aKOH COXPAHECHUS HUMITYJIbCA, NMPUHLIUN CYINEPIO3ULINU CHII,
MIPUHIMIT PABHOINPABUS WHEPIUAIBHBIX CHUCTEM OTCUETA, MOJICKYJISIPHO-KMHETHYECKYIO
TEOPUI0 CTPOECHUS BEIECTBA, Fa30BbIE 3aKOHBI, CBSA3b CPEAHEHM KMUHETUYECKOW JHEPruu
TEIJIOBOTO  JIBIKEHUS MOJIEKYJT C aOCOJIIOTHOW TEMIEepaTrypoil, TEpBBId 3aKOH
TEPMOJMHAMMUKH, 3aKOH COXPAHEHHUS JICKTPUUECKOro 3apsnaa, 3akoH KysoHna, mpu 3Tom
pasznyath CJIOBECHYHO (OPMYIMPOBKY 3aKOHA, €ro MaTEeMaTHYE€CKOE BBIpaKEHUE U
yCJ0BHS (TPaHUIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC TNPUHIUIBI JEHCTBUS MAIIUH, TPHUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBUS UX O€30MaCHOT0 UCTIOIH30BaHUS B IIOBCEIHEBHON KU3HH,

BBITIOJTHATh AKCIIEPUMEHTHI TI0 MCCJICIOBAHUIO (PU3MUECKUX SIBIICHUM U MPOIECCOB C
WCIOJB30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHUN, TMpU OSTOM (popMyraupoBaTh
mpoOjemMy/3agady W THUNOTE3y YYeOHOTO DKCINEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000PYI0BaHMUS, POBOIUTH ONBIT U (DOPMYIIMPOBATH BHIBOIBI;

OCYIIIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEpPEHUs] (PU3MUECKUX BEIUYUH, MPHU ITOM
BBIOMpATh ONTUMAJIBHBIN CIOCO0 U3MEPEHUS U UCIIOIh30BaTh U3BECTHBIE METOIbI OIEHKHU
IIOrPELIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCHUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMH C HCIIOJIb30BAaHUEM
MPSMBIX H3MEPEHUH, TIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTaThI
MOJTYYEHHOU 3aBUCUMOCTH (PU3MYECKHUX BEJIWYUH B BHUJIC TaOIUI[ U TpadukoB, AenaTh
BBIBOJIBI 110 PE3yJIbTATAM UCCIICIOBAHUS;

coOmro1aTh mpaBuia 0€30MacHOro TpyAa MPU MPOBEICHUN HUCCISAOBAHUN B paMKax
y4eOHOTO JKCIEPUMEHTa, y4eOHO-HCCIICOBATEILCKON W TMPOEKTHON JEATETHLHOCTH C
HCITOJIh30BAaHNEM M3MEPUTEILHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMS;



pemarh pacuéTHhIE 3aJaddl C SBHO 3aJaHHON (PU3NYECKONW MOCIBI0, MCIOJIB3YS
dbu3nYecKkue 3aKOHBI W TPUHIUIIBEL, HAa OCHOBE aHajM3a YCJIOBHUS 3aJadd BBIOWPATh
(bU3MYECKYI0 MOJIEIb, BBIACIITh (PU3MUECKHE BEIUYUHBI U (HOPMYJIIbI, HEOOXOAUMBIE IS
€€ peumeHus, MPOBOAUTh PACUYE€Thl U OLEHHMBATHh PEAJbHOCTH IOJIYYEHHOTO 3HAYCHUS
(M3UYECKON BEITMYNHEI;

pelIaTh KayeCTBECHHBIC 3aJayd: BBICTPAWBATh JIOTMYECKHM HENPOTUBOPEUUBYIO
IIETTOYKY PACCYKICHUI C OMOPO HAa M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pH3UIEeCKre
SABJICHUS;

UCIIOJIb30BaTh NPHU pEHICHUM Y4YeOHBIX 3aJad COBpPEMEHHbIE WH(OPMAIIMOHHbIE
TEXHOJIOTUHU JJIs IOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIIPETALUU U MPEICTABICHUS yueOHOU
W HAyYHO-TIOMYJISPHOM HHQpOpMAIUU, TMOJYYEeHHONM W3 Ppa3IUYHbIX HMCTOYHHUKOB,
KPUTHUYECKU aHATM3UPOBATH MOIy4aeMyr0 HHGOPMAIIHIO;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCUUCKHX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHUE TMPOIIECCOB OKPYKAIOIIETO MHPA, B PAa3BUTHUE TEXHUKU U
TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKEe B MOBCEIHEBHOM >KU3HU IS
oOecrieueHuss 0€30MaCHOCTH TMpU OOpalieHMH C M[pudopaMu W TEXHUYECKUMU
YCTPONCTBAMHU, [IJII COXpAHEHUsS 3/J0POBbS W COOJIOACHHUS HOPM SKOJOTUYECKOIO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B rpynme C BBIMOJHEHUEM Pa3JIMUHBIX COLUAJIBHBIX POJICH, IJIAaHUPOBATH
paboTy TPYIIIbl, PAIIMOHAIBHO paclpeesaTh 00SI3aHHOCTH U TUIAaHUPOBATh ACSATEIbHOCTD
B HECTAHJAPTHBIX CUTYallMsIX, AJE€KBATHO OLIEHMBATh BKJAJ KaXJOr0 M3 YYaCTHHKOB
TPYIIIBI B pEeIIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kJiacce mpeamMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TNpPUMEpax pojb M MecTo (u3uku B (HOPMHUPOBAHUH
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU U TEXHOJIOTUH,
B IPAKTHUYECKON JEATSIHLHOCTH JIFOACH, IIEIOCTHOCTh U €IMHCTBO (PHM3MYCCKOM KapTHUHBI
MHUpA;

YUYUTBHIBATh TPAHMIIBI MPUMEHEHUS W3YUYEHHBIX (PU3MUECKHUX MOJENICH: TOYCUHBIH
ANEKTPUUYECKUHN 3apsifi, JIyd CBETa, TOUEUYHBIM MCTOUYHHUK CBETA, SiA€pHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIeJThb aTOMHOTO s/Ipa MPU PEIICHUH (PU3NYECKHUX 3a]1ay;

pacrio3HaBath (GU3UYECKHUE SBJICHUS (ITPOIIECChI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
AICKTPOAMHAMUKNA W KBAHTOBOM (PU3HMKHU: JJIEKTPUYECKAs MPOBOJUMOCTh, TEIUIOBOE,
CBETOBOE, XHWMHUYECKOE, MArHUTHOE JIEMCTBUS TOKAa, B3aUMOJCHCTBUE MAarHUTOB,
ANEKTPOMArHWTHAsT WHAYKIUSA, JEHCTBUE MArHUTHOTO IOJS HAa MPOBOJHHUK C TOKOM U
JIBYDKYIIAMCS — 3apsifl, JJIGKTPOMAarHUTHBIE KOJ€OaHWS ¥ BOJHBI, MPSIMOJHHEHHOE
pacnpocTpaHEHUE CBETa, OTpPaKeHHe, MperoMiieHue, UHTepPepeHuus, Audpakius U
MoJIsipU3alvsl CBeTa, aucrepcus cBera, (orosnexkrpuueckuit shdext (dhororddexr),
CBETOBOE JABJICHHE, BO3HUKHOBCHHME JIMHEMYATOrO0 CIEKTpa aTroMa BOJIOPOAA,
€CTECTBEHHAsA U UCKYCCTBEHHAs pAIMOAKTUBHOCTD;



ONUCHIBAaTh HW3YUYEHHbIE CBOWCTBAa BENIECTBA (PJIEKTPUUYECKUE, MAarHUTHbIC,
ONTUYECKHE, BIEKTPUUECKYIO MPOBOAUMOCTH PA3JIUYHBIX CpPENl) U IJIEKTPOMArHUTHBIE
ABJICHUS (IIPOLIECCHI), UCTIONB3Ysl (DU3MYECKUE BEIMYMHBL: JJIEKTPUUYECKUM 3apsji, cuiia
TOKa, DOJEKTPUUYECKOE  HAIpPSKEHUE, DIIEKTPUUYECKOE  COMPOTUBJICHUE, PAa3HOCTh
MOTEHIUAJIOB, AIEKTPOJBIKYIIAs CHIIa, pabOTa TOKA, MHAYKIUS MAarHUTHOTO MOJs, CHIIA
Awmnepa, cuna JlopeHna, HWHIYKTUBHOCTb KAaTYyIIKH, OJHEPrus 3JIEKTPUYECKOIO H
MAarHuTHOrO MOJIEH, MEepUOJa M YacToTa KoJeOaHWi B KOJEOATETbHOM KOHTYpE, 3apsl U
CWja TOKa B MPOIECCEe TapMOHUYECKHX dJIEKTPOMArHUTHBIX KoyieOaHuil, (POKycHOe
paccTositHUE M ONTHYECKass Cuia JMH3bI, I[P ONUCAHUM TMPABUJILHO TPAKTOBAThH
(U3UYECKUN CMBICIT UCTIOIB3YEMBIX BEJIMYWH, WX O0O3HAYCHUS W CIUHUIILI, YKA3bIBaTh
(hOpMYyITBI, CBSI3BIBAIONINE JAaHHYIO (PM3UUECKYIO BETUYHHY C APYTHMH BEITHYUHAMH,

OMKCHIBATh U3YUYCHHBIC KBAHTOBBIC SIBJICHUSI M TPOLIECCHI, UCHOJIB3Ys (HU3UUECKUE
BEJIMYMHBI: CKOPOCTH AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTa CBETA, YIHEPTUs U
UMITYJIbC (POTOHA, MEPUOJ TMOTypacnaja, SHEPTHsl CBSI3M aTOMHBIX SiZIEp, MPU OIMHCAHUU
MPAaBWJIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCIOJIb3yEMbIX BEJIMYHMH, UX 0003HAUYCHUS U
€AVHUIBI, YKa3bIBaTh (POPMyYJIbI, CBA3BIBAIOLNIME JAHHYI (PU3NYECKYIO BEIMYHMHY C
JIPYTUMU BEJTMYUMHAMHU, BBIYUCIISThH 3HaYeHUE (DU3HUUECKON BEIMYUHBI,

aHAIM3UPOBaTh GU3HUECKHUE MPOIECCH U SBJICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U
OpUHIUIBL: 3akOH OMa, 3aKOHBI IOCJEA0BATEIBHOIO M MNapajlIeIbHOIO COEIUHEHUS
IIPOBOAHUKOB, 3aKOH Jxoymsa—JIeHna, 3aKOH DIEKTPOMAarHUTHOM WHAYKLIHH, 3aKOH
NPSMOJIMHEMHOIO  paclpoOCTPAHEHUsS CBETa, 3aKOHbl OTPAKEHMSI CBETA, 3aKOHbI
MpEJIOMJICHUSI CBETa, ypaBHeHHe OuWHINTEeHHa Mg ¢doToddpdexra, 3aKOH COXpaHEHUS
SHEPIruM, 3aKOH COXPAHECHHS UMITYJIbCA, 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3aps/ia, 3aKOH
COXpaHEHHUsI MacCOBOT0 YHCIA, MOCTyJaThl bopa, 3aKOH paguoOakTUBHOIO pacnajaa, Mnpu
ATOM pa3IMyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTEMAaTUYECKOE BBIPAXKEHHUE U
yCJ0BHS (TPaHUIIbI, 00JACTH) MPUMEHUMOCTH;

OTIpeNeNsaTh HANpPaBJICHHE BEKTOpa HWHAYKIIMM MAarHUTHOTO TIOJISI TPOBOJAHHKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHia;

CTPOUTh W OIKCHIBATH H300paKEHHE, CO3[aBAEMOE IUIOCKMM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIIEAOBAHMIO (PM3MUECKUX SBIICHUNA W TIPOIIECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX M3MEPEHHH: Tpu 3TOM (HOPMYyIHPOBATH
npobsieMy/3aadyy M THUIOTE3y Y4E€OHOro OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEAI0KEHHOTO0 000pYAOBaHUS, MPOBOAUTH OMBIT U POPMYIUPOBATH BHIBOBIL;

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBIC U3MEpPEHUs] (PU3MUECKUX BEIUYUH, MPHU ITOM
BBIOMPATHh OMTHUMAIBHBIN CTIOCOO M3MEPEHUS U UCTIOIh30BAaTh U3BECTHBIC METOJIBI OIICHKU
MOTPEMTHOCTEN U3MEPEHN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIOJIB30BAHUEM MPSMBIX
U3MEPEHUI: TpU HTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH pE3yJbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BUjE TaOMUIl M rpaduKoB, JeIaTh
BBIBO/IbI IO pE3yJIbTaTaM UCCIEIOBAHNUS;



COOJTFOIaTh MpaBWIa OE30MACHOTO TPYyAa MPH MPOBEACHUN HCCIICIOBAHUN B paMKax
y4e0HOr0 3KCIEpUMEHTa, Y4eOHO-UCCIICOBATEILCKONM W TPOSKTHOW JESITeIbHOCTH C
MCTIOJIb30BaHUEM H3MEPUTEIBHBIX YCTPONCTB B TaO0OPaTOPHOTO 000Dy IOBAHUS;

pemath pacu€THbIC 3a/addl C SIBHO 3aJaHHON (U3NYECKOW MOJENBI0, HCIOJIB3Ys
¢du3nyecKkre 3aKOHBI W TPHUHIMIBI, HA OCHOBE aHajM3a YCIIOBUS 3a/Ja4yd BHIOWpATh
(bU3HYECKYIO MOJIEIb, BBIACIATh (PU3UYECKHE BEIMIMHBI U (POPMYJIbI, HEOOXOIUMBIC JIISI
e pelIeHHs, TPOBOJUTH PACUYETHl M OICHUBATH PEATBHOCTH ITOJYYCHHOTO 3HAYCHHS
(bU3HYECKON BETUIHMHBI;

pemarth KadyeCTBEHHBIC 3aJlayd: BBICTPAMBATH JIOTHYECKH HETPOTHBOPEUUBYIO
IIETIOYKY PACCYXJICHUU C OMOPOM Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UICCKHEC
SIBIICHUS;

UCTIOJb30BaTh TMPU PEHICHUH Yy4YeOHBIX 3aJad COBpPEMEHHBbIC WH(GOPMAIMOHHEIC
TEXHOJIOTHH JJI TIONCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMNA W TIPEICTABICHUS yIeOHOU
U HayYHO-TIONMYJSIpHOW WH(OpMANWK, TOJYYeHHOW W3 pa3jIMYHBIX HCTOYHHUKOB,
KPUTHUYECKH aHAJTU3UPOBATH MOJydaeMyI0 HHPOPMAITHIO;

OOBSICHATL TPHUHIMIBI JEHCTBUS MAIllMH, MPUOOPOB W TEXHUYECKHX YCTPOMCTB,
pa3iryaTh YCIOBHS X 0€30MaCHOTO HCITOJIb30BAHUS B TOBCEAHCBHON KHU3HU;

NPUBOJUTH TMPUMEPHI BKIaJa POCCHUCKHX W 3apyOeKHBIX YYEHBIX-(PH3UKOB B
pa3BHUTHE HAyKH, B OOBSICHCHHE MPOILIECCOB OKPYKAIOIIEr0 MHUPa, B Pa3BUTHE TCXHUKH U
TEXHOJIOTHUH;

HCIIOJIb30BaTh TCOPETHUCCKHE 3HAHHUA IO (PU3UKE B IMOBCEAHCBHOW KH3HU JIJIS
oOecrieueHrss 0€30MaCHOCTH TMpU OOpalieHuu C npubopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JUISI COXpPAHEHHUS 370pPOBbS W COOJIOJCHUS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TPYIIIE C BBHIMOJIHCHUEM PA3IUYHBIX COLHMAIBHBIX POJICH, MIIAHUPOBATH
paboTy TPYIIIBI, PAIIMOHAIBHO PACIIPEIEIsATh 00SI3aHHOCTH U TUIAHUPOBATH JICITEILHOCTD
B HECTAaHJAPTHBIX CUTYyallMsSX, aJCKBATHO OIICHWBATh BKJAJ KaKIOTO W3 YYaCTHHKOB
TPYNIBI B PEIICHUE pacCMaTpUBaeMOM TPOOIIEMBI.



TEMATHYECKOE IIVTAHUPOBAHHUE 10 KJIACC

Ne KosmiecTo yacos DJieKTpoHHbIe (U poBbIE)
HaumeHoBaHuUe pa3ieioB H TeM
n/m Konrpoabnusl | [IpakTuuyeckue | 00pa3oBaTejbHbIe peCypChbl
MPOrpaMMbl Bcero
e padoThbI padoThbI
Pazgen 1. DU3UKA U METOJbI HAYYHOI'O TIO3HAHUSA
but6mmoreka [IOK
1.1 ®du3nKa U METOJIbI HAYYHOTO MMO3HAHUS | 2 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pasznen 2. MEXAHUKA
bubmnoreka IIOK
2.1 | Kunewarixa > 2 https://m.edsoo.ru/7f41bf72
bubmnoreka IIOK
22| Hunavmka ! 2 https://m.edsoo.ru/7f41bf72
bu6anoreka LIOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 2 https://m.edsoo.ru/7fA1bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edso0.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bubnunorexa LIOK
' ®a3oBbIe TIEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no paszneny 24

Pasnea 4. JIEKTPOJAMHAMUKA



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

41 | Onexrpoctariia 10 https://m.edso0.ru/7f41bf72
42 [TocTossHHBIN 2JIeKTpUYECKU TOK. TOKM 12 bubnmnoreka HOK

B Pa3JIMYHBIX Cpeax https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeEM JaekTpoHHbIe (HU(POBHIE)
KoHnTtpoJbHbie IIpakTH4eckue
n/n | mporpamMmsl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paszpen 1. JIEKTPOIUHAMUKA
MarnuTtHoe mnoie. bubmuoreka [JOK
11 11 1 3
DJIEeKTpOMarHuTHask MHIYKIUS https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHndeckue u 9 1 bubmuorexa [JOK
' 3JIEKTPOMAarHUTHbIE KoJeOaHus https://m.edsoo.ru/7f41c97c
59 MexaHndeckue u 5 1 bu6mmoreka [IOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

OCHOBBI crIeIIMATIBHON TEOPUHU bubnmnoreka [JOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
DMEMEHTEI KBAHTOBOH OTITHKH y https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢c
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bubmuorexa [JOK
43 | Atomtoe i1po > https://m edso0.ru/7f41c97c
Hroro no pazneny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPO®PU3UKHU
51 DJIeMEHTHI aCTPOHOMUH U 7 1 bubnnoreka HOK
' acTpo(QU3UKH https://m.edso00.ru/7f41c97¢c
Hroro no pasneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE
bubmuorexa [JOK
61 Obodmaromee nosropene 4 https://m.edsoo.ru/7f41c97¢
Wroro no pazaeny 4
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 66 4 7
[MTPOI'PAMME



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

10 KUIACC
e Mara KouunyecTBo 4yacoB
; H3Y4YeH JJIeKTPOHHBbIE UM (]PPOBBIE
n/ Tema ypoxa Kontpoabubie | IpakTuueckue
us Bcero o0pa3oBaTe/bHbIE PeCypChl
n padoThI padoThI
®dusnka — Hayka o npupoje. Hayunsie 1 bubnmoreka [JOK
METO/1bl TO3HAHUSI OKPYKAKOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Poub 1 MecTo ¢u3nku B GOopMHPOBAHUT
COBPEMEHHOM Hay4YHON KapTHHBI MUPA, B 1 bubmorexa HOK
p . y P up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIBbHOCTH JIIOIEH
Mexannueckoe OBMIKEHHUE.
OTHOCHTEIBHOCTh MEXaHHMYECKOTO 1 bu6mmoreka [IOK
nBwxenusd. [lepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
PaBHOMEpHOE MPAMOIIMHENHOE JBUKEHUE 1 bubmorexa HOK
P P A https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE IPSIMOJIMHENHOE 1 bubnnorexka [JOK
JBHKCHUEC https://m.edsoo.ru/ff0c372e
CBobOosiHOE najieHne. Y ckopeHue
cBOoOOIHOTO TIafeHus1. JlaboparopHas 1 1 bubnunoreka [JOK
pabota Nel «M3yuenue nBuKeHUs Tena, https://m.edsoo.ru/ff0c39cc
OpOIIEHHOTO TOPU30HTATIHLHOY
KpuBonuneliHoe nBuxeHue. /[Brxenne
MaTepUATHbHOW TOYKHU MO OKPYKHOCTH. 1 1 bubnmoreka [JOK
JlabopaTtophnast pabota No2 «M3ydenue https://m.edsoo.ru/ffOc3ada
JBIDKCHUSI TEJIa TIO OKPYKHOCTH
[IpuHTIMTT OTHOCUTENBLHOCTH [ amuies.
bu6nmoreka [JOK
WNHepuuanbHble CUCTEMBI OTCUETA. 1

ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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Macca tena. Cuna. [Ipunmun

9 CynepIo3uIuu cui. BTopoii 3akon bubmorexa HOK
. https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHON TOUKH
10 Tpernii 3akoH HproToHa 1151 bubnmoreka [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCeMUpHOTO TsiroreHus. Cuia bubnmoreka [JOK
TskecTu. [lepBas kocMHuueckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.
12 Ha6op};Tz}1;Ha;1 pabora N93y«I/I3MepeHHe bubmmorexa [JOK
https://m.edsoo.ru/ff0c3el18
YKECTKOCTH TIPY>KUHBD.
Cuna tpenus. Koadumment tpenus.
Cwita conpoTUBIICHUS TIPU JBUKEHUN
13 TeNa B XKUAKOCTU WU rase. bubmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
JlabGopaTtopHnas pabora Ned «U3mepenue
KOd(PUITMEHTA TPSHUS CKOJBKCHISD)
[ToctynarenbHoe U BpalaTeabHOE
JIBIDKEHUE a0COJIFOTHO TBEPIOTO Tea.
MowmenT cunsl. [lnedo cunel. YcnoBus
14 paBHOBECHS TBEPAOIO TEA. bubmmorexa [OK
https://m.edsoo.ru/ff0c41a6
JlaGopatopHas pabota Ne5 «M3yuenue
paBHOBeCHUs Teja o1 JEHCTBUEM
HECKOJIbKUX CHJD»
NMnynec MaTepuabHOM TOYKH, CUCTEMBI
15 MaTepHaJIbHBIX TOYEK. IMITyJIbC CUIIBL. bubnnoreka [JOK
3aKOH COXpaHEHMsI UMITyJIbCA. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABUXKEHUE
PabGora 1 MOIITHOCTE CHIIEL.
16 Kunernueckas sHeprust MarepuajibHON bubnnoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edso0.ru/ff0c4502
KUHETHUYECKOW SHEPTUH
[ToreHimanpHas SHEPTHUsl.
bu6mmorekxa [IOK
17 [ToreHuuanbHas 3HEPTUS YIPYTO

ne(pOpMHUPOBAHHON MPY>KUHBL.

https://m.edsoo.ru/ff0c461a
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[TorenunanbHas 3HEeprus Tena BOIU3U
MMOBEPXHOCTH 3eMJIU

18

HOTGHHI/IaHBHBIG " HCIIOTCHII M AJIBHBIC
cuibl. CBSI3b pa6OTI)I HCMMOTCHIIMAJIBbHBIX
CHJI C I3MEHEHHEM MEXaHHYSCKOM
OHCPIrun CUCTEMEI TEII. 3aKoH
COXpPaHCHUA MEXaHHUYECKOM OHCPIrun

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota Ne6 «3yuenue
3aKOHa COXPAHEHUS] MEXaHUYECKON
SHEPTHH»

20

KonTtponsHast pabora o Teme
«Kunemaruka. /[unamuka. 3aKkoHbI
COXpaHEHHUS B MEXaHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON TeOprHu. bpoyHOBCKOE
neuxenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep JBUKEHUS U B3aUMOJICHCTBUS
yacTHUI BenecTsa. Monenu cTpoeHust
ra3oB, )KUJAKOCTEW U TBEPABIX TEI

23

Macca monekyn. KonnuecTBo BemecTsa.

ITocrosannas ABoraapo

24

TennoBoe paBHOBecue. TeMiieparypa u
e€ usmepenue. lllkana remneparyp
Henscus

25

Wneanpuerii raz 8 MKT. OcHOoBHOE
ypaBHeHne MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa
CpPEIHEYW KUHETUYECKON SHEPTUU
JBUKEHMSI MOJIEKYJI. Y paBHEHUE
Menneneesa-Knaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanbToHa. ['a30BbIe 3aKOHBI

28

H3ompornecchl B ueaabHOM ra3e u ux



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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rpadgudecKoe mpeICTaBICHHE.

JlaGopatopHnas paborta Ne7

bubmuorexa [JOK

29 C)
« FCHepHMeHTaHBHaﬂ IIPOBEpKa 3aKOHA https://m.edsoo.ru/ff0c570e
I'eii- JTroccakam»
BnyTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
R bubnmoreka [JOK
30 croco6bl e€ n3menenus. Konmuectro
https://m.eds00.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHHss sHEeprust
OJIHOATOMHOTO HJIeaIbHOIO ra3a
bu6mmoreka [IOK
31 B
FIRL TUILHOTEpeAatT https://m.edso0.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonuuecTBo TemioTel npu bubmmorexa LOK
p . https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauabaTHeIN mpoiecc
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnnorexa [HOK
MIPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs ponieccoB B MpUPOJIE. bubnuoreka [IOK
BTopoi1 3aKk0OH TepMOIMHAMUKHN https://m.edsoo.ru/ff0c6230
35 [Tpuauun neitcreus u KIIJI TeruioBoit bubnuoreka [IOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJ0oru4ecKue npooIeMbl
TEIIOPHEPTETUKU
38 O6o06maromuii ypok «MonexkysipHast bubnmoreka [JOK
¢duzuka. OCHOBBI TEPMOAMHAMUKID) https://m.edso0.ru/ff0c6938
KonTpomnpHas pabota mo Teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa LIOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMHKH
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubnnorexa [JOK
Hcnapenue u kurneHue https://m.edso0.ru/ff0c63b6
41 AOcCOI0THAS U OTHOCHTEIIbHAS bubmuorexa [JOK

BJI&KHOCTh BO3/lyxa. HackIenHbli map

https://m.edsoo.ru/ff0c64d8
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Teépnoe Teno. Kpucramnuueckue u
aMmopdHbIe TeIa. AHU30TPOITHS CBOMCTB

bu6mmoreka [IOK

42
KpUCTaILIOB. JKHIKHE KPUCTAILIBIL. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
[TnaBiaeHue U KpUCTAIIA3AITHS.
43 V nenpHas TEIUIOTA [JIABJICHUS Bubmaorexa ITOK
A ' https://m.eds00.ru/ff0c6708
CybOnumarust
bu6mmoreka [IOK
44 v €HHE Te §
PABHEHHC TEIIOBOTO bajarca https://m.eds00.ru/ff0c6820
45 OneKkTpu3zanus Tei. JNeKTPUIECKUn bubnnoreka [JOK
3apsij. JBa BUa SJEKTPUUECKUX 3apsiioB https://m.edsoo.ru/ffOc6bcc
IIpoBOOHUKHY, TUIIEKTPUKH H
46 n(?n HﬂOBO HIfKI/I 3aIf(IZH COXpaHEHU bubnmorexa LOK
YHPOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsijia
B3aumoneiicTBue 3apsiioB. 3aKoH
47 Kyiona. TodeyHbIi 3IEKTPUUECKAI bubnmorexa LOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS.
48 [TpuHIMAT CYyNEPIIO3UIIAU DIEKTPUYECKUX bubmmorexa LHOK
p N ynep . p https://m.edsoo.ru/ffOc6df2
noneit. JInnuu HanpsHKEHHOCTH
49 PaGora cun anexTpocTaTHuecKoro moJs. bubnuoreka [IOK
ITorennuan. PasHOCTE MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
TIpoBOAHNKH U TUDIEKTPUKHU B
50 3J'IpeKT iCTaTquI::KOM noljie bubmnorexa [IOK
P ) https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
N bubmuorexa [JOK
51 D K
JICKTPOCMKOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKEHHOTO bubnnorexa [IOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPa
53 [IpuHIUI ElCTBUSA U IPUMEHEHUE

KOHACHCATOPOB, KOMMPOBAJIBHOI'O



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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ammapara, CTpyHHOTO TIpUHTEpa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3azeMyieHHE SIEKTPONPUOOPOB

54

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cymectBoBanusl. [loctosunslil Tok. Cuiia
toka. Hanpsbxkenne. ConpoTUBIICHHE.
3akon OMa aJ1s yyacTKa Lenu

55

HOCJIC,I[OB&TCJIBHO@, napajajiCiIbHOC,
CMCHIAHHOC COCANMHCHUC ITPOBOAHHUKOB

56

JlabopaTopHas pab6ota Ne§
«IlocnemoBaTenpHOE U MApaLICIBHOE
COCMHEHUE MTPOBOTHUKOB

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLTHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

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

58

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3aMbikaHue. JlaboparopHas padora Ne9
«M3mepenne J/1C nuctouHuka ToKa 1 €ro
BHYTPEHHETO CONPOTHUBIICHHSD

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJEeKTpOHHAs MPOBOJUMOCTb TBEPBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METaJUIOB OT TeMIepaTyphl.
CBepxnpoBOIUMOCTb

60

DNEKTPUYECKUN TOK B BAKyyME.
CBolicTBa AJIEKTPOHHBIX ITy4YKOB

61

[TonymipoBOTHUKY, UX COOCTBEHHAS U
npuUMecHas mpoBouMocTh. CBolicTBa
p—n-niepexoxa. IloaynpoBoHUKOBBIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTPUUECKU TOK B pacTBOpPax U
pacIiaBax 3JIEKTPOIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLIUALIM.

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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DIIEKTPOJIN3

DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITENIbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoaHusl. https://m.edsoo.ru/ff0c84ae
[1nazma
DJeKTpuuecKre MpuOOpPHl U yCTPOIMCTBA
64 U UX np aKTI/I‘leCKOpe 1} I/II)MeH;{I/IS 1 bubmmorexa [JOK
P P ' https://m.edsoo.ru/ffOc86fc
[IpaBuna TeXHUKH OE30MaCHOCTH
65 O06o0mamui ypox 1 bubmmoreka [JOK
«DJIEKTPOAMHAMUKA» https://m.edsoo.ru/ffOc88be
KonTtponpsHast pabora o Teme
66 «Qnexrtpocraruka. [locTosHHBIHI 1 bubnnorexa [HOK
NEKTPUYECKUM TOK. TOKM B pa3nu4HbIX https://m.edsoo.ru/ffOc8a8a
cpemax»
bu6mmorexa [IOK
67 r 1
OHOBa ROHTpOILHA https://m.edsoo.ru/ff0c8c56
68 O6o06maromuii ypok mo teMam 10 1 bubnuoteka [JOK

KJj1accCa

https://m.edsoo.ru/ff0c8f6c

68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KJTACC

Jara Koan4yecTBO 4acoB
Ne uzyuye | Tema ypoka JIeKTPOHHBbIE U(PPOBHIE
Bcero | KoutposbHbie IpakTHyeckune
n/n HUS o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
ITocTossHHBIC MATHUTHI U UX
1 B3auMOJIeHcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM UHAYKIWH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKIUU
MarsauTHoe 1oJjie MPOBOIHUKA C
5 ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
B3anmoaeiicTBre NPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabota Nel
. bu6mmoreka [IOK
3 «HaOmnronenue neiicTBus 1 1 1
https://m.edsoo.ru/ff0c98fe
MAarHMTHOTO IT0JIS1 HA TOK)
4 JlelicTBME MAarHUTHOTO TIOJIS HA 1 bubnuorexa [JOK
IIPOBOAHMK C ToKOM. Cuita Amnepa. https://m.edsoo.ru/ff0c9acO
JlelicTBME MAarHUTHOTO TIOJIST HA
5 JBUKYIIYIOCS 3apsKEHHYIO YaCTHUILY. 1 bubnuotexa [JOK
Cua Jlopenna. PaGota cutbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DNIeKTpOMarHuTHasE WHIYKITHS.
IToToK BEKTOpa MarHUTHOM
6 nHaykiuu. DJ1C nHaykiuu. 3akoH 1
ANEKTPOMATHUTHON UHAYKIIUU
®dapanes
JlaGopaTtopnast pabota Ne2 Bt OK
nOIMoTeKa
7 «HccnenoBanne SIBICHUS 1 1 httos://m edso?ru/ffOcalSO
SIIEKTPOMATHUTHON MH/TYKITHID T '
3 NunykTUBHOCTD. SIBICHHE 1 bubmuorexa [JOK

camounaykuuu. IJ1C

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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CaMOMHIYKIIUU. DHEPrusi
MarHMTHOTI'O TOJISl KaTYIIKH C TOKOM.
OJEeKTPOMarHuTHOE I0JIe

TexHudeckue ycTpoiucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
3JIEMEHTapHBIX YacCTHLI,
MHAYKIMOHHAs I1eYb

10

Ob6o06maromuit ypok «MarautHoe
nose. DIeKTPOMarHuTHas
VHYKLHSD

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

11

KonTtponpsHast pabora o Teme
«MarnauTtHoe 1noie.
DeKTpOMarHUTHAsE MHTYKIIUSD)

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

12

CB0OOIHbIE MEXaHUUECKHE
kosneOaHus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHUl.
[TpeBparteHue sHeprun

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota No3
«OmnpeneneHue yCKOpeHUs
CBOOOIHOTO Ma/IeHUs! IPH TOMOIIN
MasiTHUKa»

14

KonebaTenbHbINH KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJIeOaHUs B NACAIbHOM
K0JIeOaTeIbHOM KOHTYpe. AHAIOTHs
MEXYy MEXaHUUECKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUr B UACAJIbHOM

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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KOJIe0aTEIbHOM KOHTYPE

16

[IpencraBnenue o 3aTyxaromux
KosiebaHusx. BeiHy X 1eHHbIC
MEXaHHYECKUE KOJIeOaHMs.
Pe3onanc. Beinyx1eHHbBIE
SJICKTPOMArdHuTHBIC KoJIEOaHUs

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

17

ITepemennblil Tok. CHHYCOUAIBbHBII
IIEPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JICHCTBYIOILIEE 3HAYECHHUE CUJIBI TOKA
1 HaNpsOKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AEKTPUYECKON SJHEPTUU

19

VYCTpoUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIepeaay

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

20

OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE MIEKTPOIHEPIUHU.
KynbTypa ncnonb3oBanus
ANEKTPOIHEPTUU B MOBCEAHEBHOM
KU3HU

21

Mexannyeckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon.
CKOpOCTh pactpoCTpaHEHHUsI U IJIMHA
BOJIHBI. HonepeqHLIe " IPOAOJIBHEIC
BOJIHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka

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

23

3H€KTpOM3I‘HPITHBI€ BOJIHBI, UX
cBoiicTBa U ckopocTh. [lkama

Bbubmmnoreka [JOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

SJICKTPOMArHuTHBIX BOJIH

HpI/IHHI/IHBI PaauoCBA3U U

24 TeneBuaeHus. Pa3surue cpenacts
cBs3u. Paguonoxanus
o5 Kontponbnas padora «Konebanus u bubmmoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoCTpaHEHUE
26 CBETa B OJHOPOJHOMU cpejie. bubnmoreka [JOK
ToudeuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbBI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
p o p https://m.edsoo.ru/ffOcd4e0
N300paXEHU B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTPAXKEHUE. bubnuorexa [IOK
[IpenenbHbIi yroa noJHOTro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHUS
JlaGopatopHas pabota Ned
29 «3mepenne nokazarenst bubmmorexa LIOK
P https://m.edsoo.ru/ffOcd67a
MPETOMJICHUS CTEKIIa»
JIunssl. [TocTpoenue n3odpaxeHuil B
30 nuH3e. PopMysia TOHKOM JIMH3BI bubmmorexa [JOK
- POPMy ' https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlaGopatopHas pabota Ne5
31 «OrpeniesieHne ONTUYECKON CHITBI U
(OKYCHOTO PacCTOSTHUS
coOMparoIIe TUH3BD»
39 Hucnepcus ceera. CiioXHBIA COCTaB
Oenoro cBera. L[Bet
33 Wntepdepenmus cera. Judpakuus bubnuoreka [IOK

cera. JluppakuronHas pemerka. .

https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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JlaGopatopHnast pabota Ne6
«3mepeHne JUIMHBI CBETOBOU
BOJIHBD)

HOHepeqHOCTB CBCTOBBIX BOJIH.

bu6mmoreka [IOK

34
Ilonmapuszauus ceera https://m.edsoo.ru/ffOcf02e
Onrrueckue mpuOOpHl M YCTPOMCTBA
U YCJIOBHS UX 0€3011acHOTO
35 npumenenus. Jlaboparopuas pabora
Ne7«Ouenka nHGpOpPMAITHOHHON
émkocTtu kommnakT-gucka(CI)»
['paHUIIBI MPUMEHUMOCTH
36 KJIaCCHUYECKON MEXaHUKH. bubmuorexa [JOK
[TocTynartel cnenuanbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIHOCTH
OTHOCUTENHHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeJIJIeHHE bubmmorexa LIOK
JIHOBP ’ s https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHHUE ITTUHBI
DHeprus v UMIYJIbC
38 pensTUBUCTCKON yacTulibl. CBS3b bubnuoreka [IOK
MAaCCBhI C SHEPTUEHN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
Konrponbnas padora «OnTuka.
39 OCHOBBI CHIETIMAILHOM TeOpHUH bubmmorexa [JOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTHY
40 ®otonsl. opmyia [Tnanka. bubnnoreka [JOK
DHeprus U UMIyiasc GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTEOBAHNE Eu6 LIOK
nOIMOTEKA
41 oroaddekra. OnbiTe A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Ppororddexra. YpaBHeHHE
. . bu6mmorekxa [IOK
42 OitamreitHa s hoTodddekra.

«Kpacnas rpanuna» gorosdppexra

https://m.edsoo.ru/ff0d015e
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Hasnenue cBera. OnwiTh I1. H.

. bubmuorexa [JOK
43 Jlebenera. Xumuueckoe JeicTBHE httos://m.e dsocL).Iru 1£60d0436
cBeTa
TexHudeckue ycTpoiucTsa u
44 MPaKTUYECKOE TPUMEHEHHE:
¢dorosnemenT, HoTOAATUHK,
coJiHe4Has OaTapesi, CBETOIUOT
45 Pemenue 3aga4 mo reme « 3J€MEHTBI bubmuorexa [JOK
KBAHTOBOW ONTHKW https://m.edsoo.ru/ff0d0302
Mozaens atoma TomcoHa. OnBITEI
46 Pesepdopna no paccesauro o- bubmmorexa [JOK
https://m.edsoo.ru/ff0d091a
yactull. [manerapuas Mojens atoma
bubmuorexa [JOK
41 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
Wznyyenne u norsiomnienne GOTOHOB
MIPH TIEPEXO0/I€ aTOMa C OJIHOTO
48 YPOBHS HEPruu Ha Apyrou. Buasl bubnnoreka [JOK
criekTpoB. JlabopaTopHas padota Ne§ https://m.edsoo.ru/ff0dOafa
«Habnronenue CrjiouHoro u
JUHEHYaTOr0 CIEKTPOBY
BonHoBBIE cBOMCTBa YacTull. BosHbI
49 ne bpoina. KopnyckynsipHo- bubnuotexa [JOK
BOJIHOBOU Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0Oca8
BBIHYKJICHHOE U3JTy4eHHE
OTKpBITHE PATUOAKTUBHOCTH.
50 OmneiTer Pesepdopaa mo bubnuorexa [JOK
OTPEJICIICHUIO COCTABA https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITYYEHUS
CgoiicTBa anb(a-, 6era-, ramma-
51 u3nydeHus. Bnusgaue

PagMOaKTUBHOCTHU Ha KUBBIE
OpraHU3MBbI



https://m.edsoo.ru/ff0d04a6
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52

OTkppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacmar.
DIIEKTPOHHBIN U MIO3UTPOHHBIN OeTa-
pacnajn. 'amma-u3inydyenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHblid
peakrtop. [IpoGiieMbl, IEPCIIEKTUBHI,
9KOJIOTUYECKHUE ACIIEeKThI IAEPHOMN
SHEPreTUKHU

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

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTPOHA. MeTo 16l HAOIIOICHUS 1
perucTpalnum 3J1eMEHTAPHBIX YACTHII.

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

55

Bup 3Bé3nnoro neda. Co3se3nus,
ﬂpKI/Ie 3Bé3[[bl, IITaHETBI, UX BUANUMOC
nBmkenue. ConHevHas: cUCTeEMa

56

Connne. CoaHeuHass AKTHBHOCTb.
Ucrounuk snepruu ConHua u 3BE311

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI TTIABHON
II0CJIEI0OBATENbHOCTH. BHyTpeHHEee
cTpoenue 3B€311. CoBpeMeHHbIE
NPEJICTAaBIICHUS O MIPOUCXOKICHUN U
sBostoru ConHIa U 3BE3]1

58

Mneunslii [IyTe — Hama ['anaktuka.
[Tonoxenue u aBuxenue ConHia B
INamaktuke. ['anmaktukn. Y€pHbie
JBIPBI B IPAX TATAKTHK

59

Bcenennas. Pazberanne raiakTuk.
Teopuns bonpmoro B3peIBa.
PenukroBoe u3inydeHue.
MeraranakTuka

60

Hepemennasie mpoOaemMsl



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

aCTPOHOMHUH

61

KoHnTtposbHas pabota «DJIeMEeHTHI
ACTPOHOMMH U aCTPOPUIUKI

62

['ogoBas koHTpoOIbHAS paboTa

63

O6o6marmuii ypok. Pons 1 Mmecto
($U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

64

O6o6maromuii ypox. Poib
¢uznyeckoil Teopun B
(dbopMHpOBaHUY TIPEICTABICHUH O
¢duznyecKoil kKapTuHe MUpa

65

O6o6mmaromuii ypok. Mecro
($u3nyecKoil KapTUHBI MUpa B 0011IEM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJICTABICHUN O IPUPOJIE

66

PesepBHBIi ypok. MarautHoe mose.
OnTuka. KBanroBas ¢pusuka

66




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakiueit [TapdpentreBoii H.A., AktinonepHoe obmiecTBo «M31aTeancTBoO
«IIpoceemenue»

» ®uzuka, 11 knace/ Mskumes I'.J1., Byxosues b.b., Hapyrun B.M. niox
penakuueit [lapdentreBoit H.A., AkumonepHoe o0iiectBo «M31aTeancTBO

«ITpocsemenue»

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

http://class-fizik.ru/v10.html

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru
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