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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no usuke 6a30BOT0 ypOBHS HA YPOBHE CPEHEr0 O0IIero 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIO)KEHHI M TpeOOBAaHUU K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHOM mTporpammbl, mnpeactaBieHHbix B ®I'OC COO, a Takxke C¢ y4éTom
dbenepasbHON pabodeld POrpaMMbl BOCIIUTAHUS M KOHIICTIIIMHA TIPETIOaBaHUsI yIeOHOTO
npeamera «®Puszmka» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit deneparum,
peanu3yronMX OCHOBHBIE 00pa30BaTEIbHbIC TPOTPAMMBI.

Copepxanue mporpaMmbl o (U3MKE HAIMpaBIeHO Ha (GOPMUPOBAHUE €CTECTBEHHO-
HAy4yHOW KapTwHbI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOyueHuu ux (U3HKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/IESITEIbHOCTHOTO Toaxoaa. [Iporpamma no ¢usuke
cootBeTcTBYyeT TpeboBanusiM GI'OC COO k mIaHUpyeMbIM JTHYHOCTHBIM, PEIMETHBIM U
METalpeMETHBIM ~ pe3yibTaTaM OOyYeHHs, a TaKXKe YYUTHIBA€T HEO0OXOJIUMOCTh
peanu3aliuu  MEXKIPEIMETHBIX CBsI3ed (PU3MKKM € €CTECTBEHHO-HAyYHBIMU YUE€OHBIMU
npeaMeramu. B Hell omnpenensioTcs OCHOBHBIE II€JU HM3YYEHHS (PU3NKKA Ha YpPOBHE
cpenHero oOmiero o0pa3oBaHMs, IUIAHUPYEMbIE pPe3yJbTaThl OCBOCHUS Kypca (PU3UKH:
JUYHOCTHBIE, METANPEIMETHBIE, PEMETHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMbIE PE3YyJbTaThl OCBOCHHS Kypca (PU3MKU Ha 0a30BOM ypOBHE, B TOM

YuCye TpeAMETHBIE PEe3yJIbTaThl MO rojamM oOydYeHus;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaMm o0ydeHusl.

dusnka Kak Hayka o Hambojee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIMAs B KAa4ECTBE
y4eOHOro mpeaMera B IIKOJE, BHOCUT CYUIECTBEHHBIM BKJaJ B CHUCTEMY 3HaHHA 00
okpyxatoiieM mupe. [IkoapHbIi Kypc GU3HKK — CHCTEMOOOPA3YIOIINiA 1J11 €CTECTBEHHO-
HAay4HBIX YYE€OHBIX TMPEAMETOB, IOCKOJbKY (U3NYECKUE 3aKOHBI JIEKaT B OCHOBE
MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMHEH, Ouonoruen, ¢usznueckoin reorpadueil u
actpoHomuei. Mcrosnb3oBaHue U aKTUBHOE MPUMEHEHUE (DU3UUECKUX 3HAHUN OIpeIeNsieT
XapaKkTep W pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMH B c(epe SHEPreTUKH, TPAHCIIOPTA,
OCBOEHHUS KOCMOCA, MOJyYeHHUsI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOWCTBAMU U APYTHUX.
N3yuenne ¢u3NKM BHOCUT OCHOBHOHM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-HAYUHOMU
KapTUHBI MHUpa O0ydarmuxcs, B (popMUpOBaHUE YMEHUW TMPUMEHSITh HAYYHBIA METO]
MTO3HAHUS TIPU BHITTOJTHEHUU UMH YYEOHBIX UCCIICIOBAHUI.

B ocHoBy kypca (u3uku Juisi YpOoBHSI CpETHEr0 00111ero 00pa3oBaHus MOJIOKEH PST
Ui, KOTOPhIE MOKHO PAaCCMAaTPUBATh KaK MPUHIIUITBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJCPKUT MaTepuall M3 BCEX pa3AeyioB (U3HMKH, BKIIOYACT Kak
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEM Marepuasl Kypca GU3UKH O0BEIUHEH
BOKpYT (Gu3nueckux Teopuil. Benymmum B Kypce sBisiercss GopMUpOBaHHE MPEACTABICHUN
O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEIIECTBE U MOJIE.

Hoes  ecymanumapuzayuu. EE€ peanmuzanusa mpeanojiaraeT — MCIOJIb30BAHHE
I'YMaHUTAPHOTO MOTEHIHANa (U3MUECKOW HAYKH, OCMBICIICHUE CBSI3U PA3BUTHUS (PUBUKU C



pazBuTMeM O0IIecTBa, a Takke C MHUPOBO33PEHUYECKMMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Qusnku mpenrnosaraeT 3HAKOMCTBO C
MIUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJIOTMUECKUX MPUJIOKEHUN M3YyYEHHBIX TEOpPUil U
3aKOHOB.

Hoes sxonocusayuu peannsyercs MOCPEACTBOM BBEICHHS SJIEMEHTOB COJICpXKaHUS,
MOCBSIIEHHBIX SKOJIOTMYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKHM M TEXHOJIOTHM, a Takke OOCYXJACHHUS MpoOJieM palMoHAIbHOIO
IPUPOAOIIOIB30BAHUS U SKOJIOTHYECKON O€30MacHOCTH.

Crep>KHEBBIMU  DJIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeIHero oOIIero
oOpa3oBaHMs SBISAIOTCS  (Qu3ndeckue teopun (hopMUpPOBaHHME MPEACTABICHUNA O
CTPYKType TOCTpOEHHUS (PHU3UYECKOW TEeOopHuH, podu (yHIAaMEHTAJIbHBIX 3aKOHOB H
IPUHILIUIIOB B COBPEMEHHBIX IMPEACTABICHUSAX O MPHUPOJAE, I'paHULAX NPUMEHUMOCTH
TEOpUH, 1151 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAX0/ B Kypce (DU3UKHU peallu3yeTcsl MPeXkIe BCEro 3a
CU4€T OpraHM3alfH SKCIEPUMEHTAIBFHOW JesATeNbHOCTH oOydaromuxcs. s 6azoBoro
YPOBHS Kypca (U3UKU — 3TO UCHOJIb30BAaHUE CUCTEMBI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M J1a0OPATOPHBIX padOT, KOTOPBIE B MporpamMme 1o Gpu3uke 00beAUHEHBI
B OOILIMI CHMCOK YUEHUUYECKUX MPAKTUYECKUX paboT. BrieneHrue B yKa3aHHOM IepeyHe
7ab0paTopHbIX paboT, MPOBOAMMBIX I KOHTPOJS U OIEHKH, OCYIIECTBIIACTCS
y4acTHUKaMHU 00pa30BaTEIbHOTO MpOIlecca MCXOAS M3 OCOOEHHOCTEH IMIaHHpPOBAHUS U
ocHamieHusi kabunera Qusuku. [lpu 3TOM OOecneunBaeTcss oBIafeHUE OOYyYArOITUMUCS
YMEHHUSIMHU IIPOBOJAUTH KOCBEHHbBIE U3MEPEHUS, CCIIEOBAHMS 3aBUCUMOCTEN (PU3MYECKUX
BEJIMYMH U TIOCTAHOBKY OMBITOB 1O TPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonpmioe BHUMaHue yaemnsieTcss pelieHHIo pacu€THBIX U KauyeCTBEHHBIX 3amad. [Ipu
ATOM IS PacuETHBIX 3a7a4 IPUOPUTETOM SIBIISTFOTCS 3aa4M C sIBHO 3aJlaHHON (pr3mueckoi
MOJIEJIbIO, TO3BOJISIIOIIME TPUMEHSATh HM3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3
OJIHOTO pa3jienia Kypca, TaK M UHTETpupys 3HaAHUS U3 pas3HbIX pasnenon. [
KaueCTBEHHBIX 3aJla4 TPHUOPUTETOM SBJISIOTCS 3aJaHds HAa OOBICHEHHE MPOTCKAHUS
(¢u3nUecKuX SBJICHUA U TMPOIECCOB B OKPY’KAIOIIEW >KU3HU, TpeOyrolue BblOOpa
bu3nueckoil MoJeNnu AJid CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO k MmaTepuanibHO-TEXHUYECKOMY
obecrieueHnto yaeOHOTO TIporiecca 0a30BbIi YPOBEHB Kypca (M3UKK HA YPOBHE CPEIHETO
o011ero 00pa3oBaHus JOHKEH U3YYaThCsl B YCIOBUAX MPEIMETHOTO KaOnHEeTa PU3NKH WITH
B YCIIOBUSX MHTETPHPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IWKiIa. B
kabuHere (GUBMKKA JOJKHO OBITH HeoOXxoammoe jgabopaTopHoe O00OpyIOBaHWE IS
BBITIOJTHEHHSI YKa3aHHBIX B MpOrpaMMme Mo (PU3MKE YUSHUUYECKUX MPAKTHUUECKUX PadoT U
JEMOHCTPALIUOHHOE 000pYI0BAHHE.

JleMOHCTpallMOHHOE 000pyAOBaHHE (POPMHUPYETCSI B COOTBETCTBUM C MPUHIIUIIOM
MUHUMAJIBHON  JIOCTATOYHOCTM M 0O0ECHeuyrBaeT IOCTAHOBKY TEPEUMCIECHHBIX B
nporpaMMe no (pu3MKe KIFYEeBBIX IEMOHCTPALU 171 UCCIEAOBAHUS N3YYaeMbIX SBJICHUN
U TPOLECCOB, SMIUPUYECKUX M (PYHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHHYECKUX
IIPUMEHEHUM.



JIaGopatopHoe 00opy10BaHHUE IJIs1 YUEHUUECKUX MMPAKTUYECKUX paboT hopMupyercs
B BUJIE TEMAaTHYECKUX KOMIUIEKTOB M 00ECIEYMBAECTCS B pacyére OJHOTO KOMIUIEKTa Ha
ABYX oOyuaromuxcs. Temarnueckue KOMIUIEKTHI JJAOOPAaTOPHOIO 000pYI0BaHUs JOJKHBI
OBITh MOCTPOEHBI HA KOMILJIEKCHOM MCIOJIb30BAHUN aHAJIOTOBBIX M HU(POBBIX MPUOOPOB,
a TaK)Ke KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LIU(PPOBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

(dopMupoBaHHE MHTEpECa U CTPEMJICHHS] OOYYAIOIIUXCS K HAYYHOMY H3YUYCHHIO
IPUPOABI, PA3BUTHE WX UHTEIJIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUA O HAYYHOM METOJ€ IO3HAHUS W (OPMUPOBAHUE
HCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

(dopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yjbTaTa H3YYCHHs OCHOB
CTPOEHHUS MAaTepUU U PyHIAMEHTAIBHBIX 3aKOHOB (DPU3HKU;

(opMupoBaHne yMEHUN OOBICHATH SBJIEHUS C HCIOJIb30BAHHEM (UBNYECKUX
3HaHUU U Hay4YHBIX JOKA3aTEIbCTB;

(opMHpOBaHME TPEACTABICHUA O poiM (QU3MKU [ pPa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTmkeHre 3THX IeJie oObecTieYnBaeTCs PEIICHUEM CIICIYIOMMX 3a7a4 B Mpoliecce
M3y4YeHHs Kypca (GU3UKH Ha YPOBHE CpeHEro o0IIero oopa3oBaHusI:

npUOOpETeHNE CHUCTeMbl 3HaHUN 00 O0O0mUX (UUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAax,  TEOpUsX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJApHYIO  (UBHUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKHY;
dbopMHpoBaHWE YMEHUW TPUMEHSATH TEOPETUUYECKHE 3HAHUA 11 OOBSICHEHUS
(du3HUeCcKUX SBJICHUNM B MPUPOJE W JJIS MPUHATHS MPAKTHUYECKUX PEIICHHUM B
MOBCEHEBHOM JKH3HH;

OCBOEHHE CIOCOOOB pElIeHUs] PA3IMYHbIX 33/a4 C SBHO 3a/laHHOM (hHU3UYECKOU
MOJEJIbIO, 3aja4, MOAPa3yMEBAIOLIUX CAMOCTOSTEIbHOE CO3/laHue (pU3nyecKon
MOJIEIIN, aICKBAaTHOM YCJIOBHUSM 334U,

MOHUMaHue (QU3NYECKUX OCHOB M MPUHITUIIOB JIEUCTBUS TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTHYECKHX MTPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJAJCHUE METOAAMU CaMOCTOSITENIbHOTO IUIAHWPOBAHUS M MPOBEICHUS
¢u3NUeCKMX OKCICPUMEHTOB, aHAlIW3a W UWHTEpHperanud WHOOpMAIIH,
ONPENEITICHHS JOCTOBEPHOCTH MTOJIYUYEHHOTO PE3yJIbTaTa;

CO3/IAHUE YCIIOBUM [UIA pPa3BUTHS YMEHUH MPOEKTHO-UCCIENOBATEIBCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha uzyuenue puzuku (6a30Bbiii ypOBEHb) Ha YPOBHE CpeIHEro 00IIero oopa3oBaHus
otBoauTcs 136 yacoB: B 10 kinacce — 68 yacoB (2 yaca B Hefiento), B 11 kiacce — 68 yacoB
(2 yaca B HezelO).

[Ipennaraemelil B mporpaMmme mo (pusuke nepeyeHb J1abOpaTOPHBIX U MPAKTUYECKHUX
paboT ABISIETCS PEKOMEHAOBAHHBIM, YUUTEIb JIEJIaeT BIOOP MPOBENEHUS J1a0OPATOPHBIX
paboT U OMBITOB C YYETOM UHIUBUAYATBHBIX OCOOEHHOCTEN 00yUaromuxcs.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

dusnka — Hayka o npupoze. Hayunbeie MeTo1bl MO3HAHUA OKpYsKaroero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TTO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3HKE.

MonennpoBanue (QU3MYECKUX SBIEHUN © TmpoieccoB. HaydHble TUMOTE3BI
@u3znyeckre 3aKOHbl M TEOpHH. ['paHUIBl NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb u mecto pusuku B (GOpMHUPOBAaHMM COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B
IIPAKTUYECKOHN JEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble ¥ HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHuE. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMXKEHUs. Cucrtema
orcyéra. Tpaekropusi.

[lepemenienune, cKOpoCTh (CpenHsIsi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MAaTEpUaIbHOM TOYKH, HMX MPOCKIMHM HA OCH CHUCTEMbl KoopauHaT. CloxeHue
IIEPEMEILIEHUH U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥  PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JaBWkeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUs, IyTU U INEPEMELIEHUS] MaTEPUAIBHON
TOYKH OT BPEMEHU.

CBobOosHOE TIafieHue. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuneinnoe newxeHue. [[BHKEHHME MATEpPUAIBHOW TOYKH IO OKPYXKHOCTH C
IIOCTOSIHHOM T10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAsI CKOpOCTh. [lepuon u
gacToTa obpareHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHUYeCcKre YCTPOWCTBA WU IMPAKTUUECKOE MPUMEHEHHE: CIUJIOMETP, IBUKEHUE
CHApPSIJIOB, LICTIHBIE U PEMEHHBIE NIEPEIAUH.

Jlemoncmpayuu

Mogens cuctembl OTCU€Ta, WIIIOCTPALMS KHUHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeobpazoBanyie ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmwkeHus Tena, OpOIIEHHOTO TIOJM YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpasnenue ckOpoCcTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yueHne HEpaBHOMEPHOTO [JBHXKEHUS C UEJIbI0 ONPEACICHUS MTHOBEHHOM
CKOPOCTH.



HccnenoBannue  COOTHOLIEHWS  MEXAY IyTAMH, IPOMIACHHBIMHA  TEIOM 32
IIOCJIEA0BATEIBHBIE PABHBIE IPOMEXKYTKH BPEMEHM NPHU PABHOYCKOPEHHOM JBUKEHUU C
HAYaJIbHOW CKOPOCTBHIO, PABHOW HYJIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuyenue ABMKEHUS Tea, OPOUICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIprammn otHOocuTenvHOCTH ['amunes. Ilepseii 3akoH Herorona. MHepuwnanbHble
CUCTEMBI OTCYETA.

Macca tema. Cuna. IlpuHnun cynepno3unuu cwi. Btopoi 3akoH HproToHa st
MaTepuasbHON TOUkU. Tpernil 3aKkoH HproTOHA 1151 MatepuanbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tspkectu. [lepBas kocMuueckass CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoybxeHus:, kaueHus). Cuma tpenust. Cyxoe TpeHue.
Cuna TpeHHMs CKOJbXEHHS W cuia TpeHus nokosa. Koaddumment tpenusa. Cuma
CONIPOTHUBJIEHUS IIPU ABUKECHHUM TENA B )KUIKOCTH UJIU Tase.

[locTynarensHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpalieHus. Ilnedo cuibl. YcnoBus paBHOBECUS
TBEPJOIO TEJIA.

TexHuyeckue yCTpoMCTBA U IPAKTUYECKOE NPUMEHEHUE: NMOAIINIHUKY, IBUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuuM.

CpaBHeHHE MacC B3aUMOACHCTBYIOIINX TEN.

Bropoii 3akon HeroToHa.

N3mepenune cui.

CrioxeHune Cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaluH.

HesecomocTs. Bec Tena npu yckOpeHHOM noABEME U TAJCHHH.

CpaBHeHHE CHUJT TPEHUS MTOKOSI, KAYEHNS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Nzyuenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI  YNPYIOCTH, BO3HMKAIOIIMX B IIPYXKUHE W
PE3MHOBOM 00pa3iie, oT ux aedopmaruu.

HccnenoBanue yciioBuid paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus 6 MexanHuke

NMiynbc MaTepuanbHOW TOYKU (T€a), CUCTEMbl MaTEpUANbHBIX TOYEK. MMmyibc
CUJIbl W U3MEHEHUE UMIIyJbCa TeJld. 3aKOH COXPAaHEHUS UMITyJbca. PeakThuBHOE
IBUKCHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass »sHeprusi marepuaipHOil Touku. Teopema 00 HU3MEHEHUU
KUHETUYECKOU IHEPTUU.



[lorenuuanpHass sHeprus. [loTeHumanpHas »HEpPrust ymnpyro aedopMHUPOBAHHOMN
npyxuHbl. [loTeHnanbHas sHeprus Tena BOJINM3H MOBEPXHOCTU 3eMITH.

[ToTeHunanbHbIE U HEMOTEHIMANIBbHBIE CUJIbl. CBSI3b pabOTHI HEMOTEHIIMAIBHBIX CHII €
U3MECHEHHEM MEXAaHWYECKOM SHEPIHH CUCTEMBI TEJ. 3aKOH COXpPAHEHUS MEXAHMYECKOU
DHEPTHUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOMEp,
IPYXUHHBIN IUCTOJIET, IBUKECHNE PAKET.

Ilemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeaktnBHOE nBMXEHUE.

[lepexo NOTEHIHATILHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne aOCONIIOTHO HEYIPYroro yjapa ¢ MOMOIIBIO JIBYX OJUHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u padOTHI CHIIBI C U3MEHEHUEM MEXaHUYECKOM 3HEpruM Tejla Ha
IIPUMEpPE PACTIKEHUS] PE3UHOBOIO XKIyTa.

Paszpnes 3. MousekyasipHas pu3nKa 4 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M MX OMBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. Juddysus. Xapaktep ABIKEHHS U
B3aMMOJECHCTBUA YaCTUIl BellecTBa. Moiesin CTPOCHUS Ta30B, JKUAKOCTEN U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u pasmepsl MOJIEKY.
KommuectBo BemectBa. [loctostHHast ABorajipo.

TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopens wuneansHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKOM
TEOpUHU HUJeaIbHOrO raza. AOCOJIOTHAs TeMIlepaTypa Kak Mepa CpeaHed KUHETHYECKOH
SHEPruM TEIJIOBOrO ABMKEHHUs yacTtull ra3a. [llkana temmneparyp KenbBuHa. ['a3zoBbie
3aKOHbl. YpaBHeHne MenneneeBa—Knaneiipona. 3akon JlansTona. WM3omponecchl B
UJICATPHOM Ta3e C TMOCTOSHHBIM KOJIMYECTBOM BeliecTBa. [ 'paduyeckoe mpencTaBlieHUe
M30IPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITHI, MOKa3bIBAIOIIME JAUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPTraHUYECKUX COCAUHECHUMN.

OnbiThl 110 U HY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, I0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOIEKYISIPHOTO B3aUMOICHCTBUSI.

Mopenb, WILTFOCTpUpYIOIIas MPUPOY AABIICHUS ra3a Ha CTEHKHU COCy/a.

OnbIThI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSTHUSA HICAIBHOTO Ira3a, U30MPOLECCHI.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol



Omnpenenenre mMacchl BO3[yxa B KJIAaCCHOM KOMHaTe Ha OCHOBE M3MEpEeHHil o0bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

Hccnenoanne 3aBUCMMOCTH MEXKTY ITapaMeTPaMH COCTOSIHUS Pa3pEkKEHHOIO rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHaMuueckasi cucteMa. BHyTpeHHsA S3HEPTUSI TEPMOANHAMUYECKON CUCTEMBI
u cnocoOsl €€ u3MeHeHus. KomumyecTBO TemnoTsl M pabora. BHyTpeHHsAs sHeprus
OJIHOATOMHOTO HJ€a’dbHOr0 raza. Buipl Teronepenayu: TemIONPOBOJHOCTb, KOHBEKIIHUS,
U3JIlydeHUue. YAenbHas TEIUIOEMKOCTh  BellecTBa. KOIWMYECTBO  TEMJIOTHI  IPHU
TeIIonepeaaye.

[Tonste 06 anuabatHoM mporuecce. [lepBoiit 3akoH TepmoauHamuku. [Ipumenenne
MEPBOro 3aKOHa TEPMOAMHAMUKH K u3ompoieccaM. [ paduueckas nuarepmnperarusi padboThl
rasa.

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

TeroBble Mamuubl. [IpuHUMIBL AeMCTBUS TerioBbIX MamuH. [IpeoOpasoBaHus
SHEPrUU B TEIUIOBBIX MamnHax. Ko3ppuuueHT nose3Horo elCTBUS TEIJIOBOW MAILIMHBI.
Huxn KapHo u ero kod(p@UIMEHT MOJIE3HOTO JEUCTBUSA. DKOJIOTUYECKUE MPOOIEMbI
TEIJIO3HEPTETUKU.

TexHnuecKue yCTpOMCTBA M NMPAKTHYECKOE NPUMEHEHME: JBUTATEb BHYTPEHHETO
CrOpaHus, ObITOBON XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTPEHHEW SHEPTUU Tella IPHU COBEPILICHUH PabOThI: BBUIET MPOOKHU U3
OYTBUIKHM TIOJT IEHCTBUEM CXKAaTOTO BO3/lyXa, HarpeBaHue apupa B JATYHHOU TpyOKe MyTEM
TpeHUs! (BUACOIEMOHCTPALIHS).

N3meHeHne BHYTpEeHHEN dHepTrun (TeMIiepaTyphl) Tea IpH Terionepeaaye.

OnbIT 10 aAnabaTHOMY PaCIIUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mnapoBoii TypOWHBI, JBUTATENs BHYTPEHHErO CrOpaHusi, pPEaKTUBHOTO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnibie cocmoanus eewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHaeHcanus. Mcnapenue wu kuneHue. AOcCONOTHas U
OTHOCUTEINIbHAsA  BJIAXHOCTh BO3AyXa. HacelmeHHbld mnap. YaeiapHas  TEIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYpPbl KUTICHHSI OT 1aBJICHUSI.

TBépnoe Tteno. Kpucramnmueckue u amopdHble Tena. AHM30TPONUS CBOMCTB
kpuctauoB. Kugkue kpuctawibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpucTayui3anus. Y AelbHas TerioTa miaBieHus. CyOaumanusi.

VYpaBHeHue TermioBoro dansaHca.

TexHuyeckue yCTpoMCTBA U MPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KQJIOPUMETP, TEXHOJOTHM IIOJYYEHUS COBPEMEHHBIX MAaTEpUaloB, B TOM YHUCIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX NAPOB.

Kunenune npu noHW>KEHHOM J1aBIEHUMU.



CnocoObl U3MEpEeHUs BIAXKHOCTH.

HaGnronenue HarpeBanus v IJIaBJIEHUS KPUCTAJUTMUYECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTaJIIOB.

Vuenuueckuii sxcnepumenm, 1abopamophvie padbomol

N3mepeHune OTHOCUTEIHHON BIQKHOCTH BO3TyXa.

Paznen 4. JjeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OnexTpuzanus Tel. OJIEKTpUYeCKHil 3apsa. /[Ba Buaa 3JIEKTPUYECKHUX 3apsIOB.
[IpoBOTHUKM, IUAIEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXPAHEHHS SJIEKTPUUYECKOIO
3apsaa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. TouyeyHblil 3IEKTpUYECKUN 3apsii.
Onexrpuyeckoe rnosue. HanpskxEHHOCTh 3ieKkTpudeckoro nois. [IpuHuun cynepno3uunu
ANEKTPUYECKUX NOJIeH. JIMHNHA HanpsHKEHHOCTH DJIEKTPUYECKOTO MOJIA.

PaGora cun snekrpocratnueckoro mnosisa. IloTeHuuan. Pa3HOCTh MOTEHIMANOB.
[IpoBOIHMKM U JUINEKTPUKA B  JJIEKTPOCTATHYECKOM mose. Jluanexkrpuueckas
IIPOHUIIAEMOCTb.

ONeKTpoEMKOCTh.  KonaeHcatop. ONEKTPOEMKOCTh IUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

TexHuyeckue  yCTpOMCTBA M NPAKTUYECKOE  INPUMEHEHHWE:  DJIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTPOCTATHUECKAs 3aIIUTa, 3a3EMJICHUE JIEKTPOIIPUOOPOB, KOHAEHCATOP,
KONMPOBAJIbHBIN arapar, CTPyUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLININ IEUCTBUSA JIIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE T0JIE 3aPSKEHHBIX TEJl.

IIpoBOJHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTopa OT IUIOUIAAM IIJIACTHH,
PACCTOSTHUSI MEXK]1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue 251eKTpOEMKOCTH KOHAEHCATOPA.

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

DNEKTPUYECKUNA TOK. YCJIOBHS CYIIECTBOBAHMS 3JIEKTPUUYECKOrO TOKa. MCTOUHHMKHU
toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsokenue. 3akon OMa 17151 y4acTKa LeHu.

DNEKTpUYECKOE  CONPOTHUBJIECHHE.  YJEIbHOE  CONPOTUBIEHUE  BEILECTBA.
ITocnenoBarenbHOE, TApaIENIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabota snextpuueckoro toka. 3akoH Jlxoyns—JleHna. MOMHOCTD 3JIEKTPUYECKOTO
TOKa.



DNEeKTpOABMKYLIAsl CUja U BHYTPEHHEE COIPOTHBIICHHE HCTOYHUKA TOKA. 3aKOH
Oma 111 oIHOM (3aMKHYTOM) 3neKkTpruueckoi nenu. KopoTkoe 3aMbikaHue.

ONEeKTpoHHass INPOBOAMMOCTb TBEPABIX METAUIOB. 3aBHUCHUMOCTH COIPOTHBIICHUS
METaJIOB OT Temreparypbl. CBepXIpPOBOAUMOCTb.

DNEeKTPpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku. CoOCTBEHHas M MPUMECHAs MPOBOJUMOCTb IMOJYIPOBOJHUKOB.
CoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEKTPUYECKHNA TOK B PACTBOPAX M pacIulaBaxX 3JIEKTPOJIUTOB. DIJIEKTPOIUTHYECKAs
JUCCONMALMS. DIEKTPOIIHU3.

OnexkTpuyeckuid TOK B Trazax. CaMOCTOSITENIbHBIA M HECAMOCTOSITENbHBIA pa3psil.
Momnnus. Ilna3ma.

TexHruecKre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIEPMETp, BOJBTMETP,
peocTaT, UCTOYHMKH TOKAa, 3JEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3IEKTPOOCBETUTEIHHBIC
puOOpbI, TEPMOMETP CONPOTUBIIECHUSI, BAKYYMHBIN JHOJ, TEPMUCTOPBI U (OTOPE3UCTOPHI,
MOJIyITPOBOJJHUKOBBIN JHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

M3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTUBJICHUS LUIMHAPUYECKUX MTPOBOJHUKOB OT JUIMHBI, IIJIOMIATN
IIONIEPEYHOr0 CEYECHMSI U MaTeprara.

CmenmanHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipsmoe  wW3MepeHHe  DIEKTPOIABMXKYyLIeW  cwibl.  KOpoTkoe — 3ambIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

NckpoBoit pa3psa 1 IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3ydenune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenne 53IEKTPOABMKYILEH CUJIBI HMCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

Habmronenue ammekTpoimsa.

MexknpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kjacce OCyIIECTBISETCS C Y4ETOM
coJiepKaTeNIbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMu MaTEeMaTUKH, OMOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meorcnpeomemnvie nousamus, CBSI3aHHbBIE C U3yYEHHEM METOJ0B HAyYHOI'O ITO3HAHHUS:
SBJIEHUE, HAyYHbIN (akT, TunoTe3a, pusndeckas BETUUYMHA, 3aKOH, TEOpUs, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJIECIIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHMH, JMHEeNHas (yHKuus, napadoia,
runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKLUHU: CUHYC, KOCHHYC,
TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKIIMHU HA OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.



buonoeus: wmexanuyeckoe BWKEHHME B JKMBOW mpupone, auddysus, ocmoc,
TEIJIOOOMEH KUBBIX OPTaHW3MOB (BUIBI TEIUIOTIEPEayd, TEIJIOBOE DPaBHOBECHE),
ANEKTPUYECKUE SBJICHUS B )KUBOU MPUPOJE.

Xumusi: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta3oB,
AJIEKTPUYECKUE CBOMCTBA METAIUIOB, SJICKTPOIUTAYECKAS JUCCOLUAIMSA, TAIbBAHNUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHHE [BHKEHHHM C HCIOJIb30BAHUEM MEXaHU3MOB, YUYET
TPEHUSI B TEXHUKE, MOAIIUIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUsS HMITYJbCa B
TeXHUKE (pakeTa, BOJAOMET W JApPYrue), JIBHUTaTelib BHYTPEHHETO CropaHus, NapoBas
TypOrHa, OBITOBOM XOJOIUILHUK, KOHIUITMOHED, TEXHOJOTHH MMOTYyYECHUS COBPEMEHHBIX
MAaTEpPUaIoOB, B TOM YHUCIC HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHUH, JJIEKTPOCTATHUYECKAS
3a111Ta, 3a3€MJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYUHBIH MIPUHTED,
AJIEKTPOHArpeBaTEIbHBIC TPUOOPHI, AIEKTPOOCBETUTEIbHBIC PUOOPHI, FaTbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoguHaMHUKa

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKUUA

[ToctostHHBIE MarHUThI. B3auMoIelicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHOE MoOJIE.
Bektop marHutHOM uMHAyKUMU. [IpuHOMO cyneprno3uuuu MarHUTHbIX nosied. JluHum
MAarHUTHOM WHAYKUMM. KapTuHa JWHUNA MArHUTHOM WHIYKIMU TI0J MOCTOSTHHBIX
MarHUTOB.

MarauTHoe 1noje IMPOBOJHHMKA C TOKOM. KapTMHa JMHUN WMHIYKIMHA MarHUTHOTO
MOJISl JUTMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJBIEBOTO MPOBOJIHUKA, KATYIIIKU C
TokoM. OnbIT OpcTeaa. BzaumoaeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MO1yJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOaynb W HampaBlieHUE. [[BH>KEHHE 3aps>KEHHOW YacTUIBI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuitel JlopeHiia.

SIBiieHME BIEKTPOMArHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MarHUTHOW WHIYKLIMH.
DIIEKTPOJABIKYIIAS CHAJIA MHAYKIWHU. 3aKOH 3JICKTPOMAarHUTHOM UHAYKUMu Dapases.

BuxpeBoe anekTpudeckoe noje. DIeKTPOABMKYILAS CUiia UHAYKINU B MIPOBOJIHUKE,
JIBUKYIIEMCS TOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTb. SBnenue CaMOUHYKIIHH. DIIEKTPOBHXKYIIAS cuia
CaMOUWHTYKIIUH.

DHeprusi MarHUTHOTO IO KATYIIKH C TOKOM.

DIEeKTpPOMAarHuTHOE MOJIE.

TexHuyeckre yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MarHWUThI,
AIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII, MHIYKIIMOHHAS
neyb.

Jlemoncmpayuu

OmneIT Opcrena.



OTKJIOHEHUE JIEKTPOHHOTO MyYKa MAarHUTHBIM IMOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJISL.

B3auMopeiicTBre ABYX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTh  DJICKTPOJBWKYIIEH CHJIBI HMHIYKIIMA OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBiIeHME CAaMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue n1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIUH.

Pa3znes 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUSA

KonebarenbHas cucrema. CBOOOIHBIE MeXxaHWYeCKHe KoJyieOaHus. ['apMoHHYECKUE
koneOanus. Ilepuon, wactora, ammutyna u (asa koneOanuid. [IpyKMHHBIA MasTHUK.
MareMaTtuyeckuii MasTHUK. YpaBHEHHE TapMOHUYECKHX KoneOanuil. [IpeBpaiienue
SHEPTUHU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbhplii KoHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHBIC KOJICOAHUS B HUJICAIbBHOM
KoJIeOaTeTbHOM KOHTYpe. AHAJIOTUS MEXIY MEXaHHMYECKUMH W JJIEKTPOMArHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3aKOH COXpPAaHEHHsS DHHEPrUuM B  HUJCATBHOM
KoJie0aTeIbHOM KOHTYpE.

[IpeacraBinenre o 3aryxammmx KojeOaHUsX. BbIHYyXICHHBIE MEXaHUYECKUE
KoJnebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUSI.

Ilepemennspiii Tok. CHHYCOWIANBHBIA MEPEMEHHBIA TOK. MOIIHOCTh NMEPEMEHHOTO
TOKa. AMIUTUTYIHOE U IEUCTBYIOIEE 3HAUCHNE CUJTbI TOKA U HAIIPSHKCHMUS.

Tpancdopmarop. [IponsBoacTBO, epeaada u MOTPeOICHUE IEKTPUIECKON IHEPTUH.
DKOJIOTUYECKUE PUCKU TIPU MPOU3BOACTBE AIEKTpo3HEpruu. KynbTypa HCHOJIb30BaHUS
AIEKTPOIHEPTUH B TTIOBCEITHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: DJIEKTPUUYECKUU 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB  KoieOaTenbHOM  cUCTeMbl  (MIPYXKWHHBIA WK
MaTEMaTUYECKUNA MASITHUK).

Habmronenue 3aryxarommx KojieOaHUi.

HccnenoBanne cBOWCTB BHIHYXACHHBIX KOJIeOaHUH.

Ha6nronenue pe3onanca.

CBOOOIHBIC ANMEKTPOMATHUTHBIE KOJICOAHUS.

OcuumnorpaMMbsl  (3aBUCUMOCTH  CHJIBI TOKa M HANpSOKEHUS OT BPEMEHHW) st
AIEKTPOMATHUTHBIX KOJIECOAHUIA.



Pesonanc mpu  MmOCIIENOBATENIBHOM  COCAMHEHUHM  PE3UCTOpA,  KATYLIKH
MHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Mopneinpb TMHUY 3JIEKTPONEpeIayn.

Vuenuyeckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJA MANbIX KOJIEOaHUM Irpy3a Ha HUTU OT JUIMHBI
HUATH U MacChI Ipy3a.

HccnenoBanue nepeMEHHOrO0 TOKAa B LENH M3 IOCIECAOBATEIBHO COEIMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbIE 60JIHbL

MexaHnuueckue  BOJIHBI, ycinoBUs — pacnpoctpanenus. llepwon.  CkopocTh
pacrnpocTpaHeHHs U JJuHA BOJHBL. [lonmepeunsie U npoaoibHbie BOMHBL. VHTEpdepenims
U AU pakuysg MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJHBL. Y CIOBUS H3JIy4EHHMS DJIEKTPOMATrHUTHBIX  BOJIH.
B3aumHuas opuentrauus BexktopoB E, B, V B snexrpomarautHoii BosiHe. CBolcTBa
ANEKTPOMATHUTHBIX BOJIH: OTpaKEHUE, NPEJIOMJIICHUE, NOJApu3auus, AUPpaKuus,
uHTepPepeniusa. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkayna 3J1eKTPOMarHUTHBIX BOJIH. [IpyMEHEHNE 31EKTPOMATHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IprHIMIBI paguOCBsI3U U TeNeBUAcHUA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPELBI.

TexHuyeckue  yCTpOWCTBA M NPAKTHYECKOE  INPUMEHEHHUE:  MY3bIKAJIbHbBIC
WHCTPYMEHTBI, YJIbTPA3BYKOBas JIUAarHoCTHKa B TEXHUKE W MEIULUHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomnieecs Te10 Kak UCTOUYHUK 3BYKa.

Habumoienue otpaskeHus U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenuinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmonenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW M 4YacTOTOMN
Kosie0aHui.

HccnenoBanue CBOMCTB JJIEKTPOMArHUTHBIX BOJH: OTPaXXEHHE, IPEIOMIICHHUE,
noJsisipu3anus, Iuppaxuus, tHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMonuHeHOE pacnpOCTpaHEHUE CBETA B OJHOPOJHOU
cpene. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n300pakeHuil B INIOCKOM
3epKaje.

[Ipenomiienne cBeTa. 3aKOHBl NpPEJOMJICHUS CBETa. AOCONIOTHBIN IOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. 1IpenenbHbli yron nojJHOro BHyTPEHHETO
OTPaKEHMSI.

Hucniepcust cBera. Cli0XHBIN cocTaB 0eoro ceera. Llger.



Cobuparoniye u paccerBarouie JUH3bl. ToHKasg nuH3a. POKYCHOE PACCTOSHHUE U
onTHYecKass cujga TOHKOW JuH3bL. [locTpoeHne wu300paxkeHNit B coOHMparomux W
pacceuBaromumx JuH3ax. Dopmysa TOHKOH JMH3BL. Y BETUYEHHUE, TaBaeMOe JTMH30M.

[Ipeaenbl NPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. Muatepdepenunst cBera. KorepeHTHblE HCTOYHUKU. Y CIOBUS
HAOMIIO/IECHUST MAaKCUMyMOB W MHUHHUMYMOB B MHTEP(PEPEHLIMOHHONW KapTHHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YcloBUE HAONIOACHHS TJIaBHBIX
MaKCHUMYMOB IpHU NaJeHU MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHuyeckue ycTpoiicTBa U MpakTUYECKOE MPUMEHEHHE: OUYKH, JIyna, (oToanmnapar,
MPOCKIMOHHBINA anmnapar, MUKPOCKOI, TEJIECKOIN, BOJOKOHHAsA OINTHKA, AU(paKIUOHHAs
peleéTKa, NoJIAPOUL.

Jlemoncmpayuu

[IpssMonMHEIHOE paclpoCTpaHEHUE, OTPAKEHHUE U MIpesioMiieHre cBeTa. OnTuieckue
PUOOPHI.

[TomHOe BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

HccnenoBanue cBOWCTB N300paKeHU B TMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKOIA.

Habnronenue natepdepeHnu crera.

HaOnronenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIUOHHON PEIIETKH.

Habmronenue nossipuzanuu CBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3mepenue nokasarens NpelOMICHHS CTEKIIA.

WccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

HaOnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCUTEIbHOCTH
['paHnubl TPUMEHUMOCTH KJIACCUYECKOM MexaHuku. llocTymarel cnenuanbHOU
TEOPUH OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA B BAKyyM€, TPUHITUII
OTHOCHUTEIBbHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKpAIIICHUE IJTUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBs3b MacChl ¢ SHEPTUEH U UMITYJILCOM PEISATUBUCTCKON YaCTHUIIbl. DHEPTHUS MOKOSI.

Pasznes 7. KanToBas ¢usuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonnl. Popmyna Ilnanka cBs3u 3HEpruu (HOTOHA C €ro YacCTOTOW. DHEpPrus u
UMITYJIbC (DOTOHA.



OtkpeiTiie U wucciaenoBanue (ororddexra. Ombitet A. I'. CromeroBa. 3aKoHBI
dbotorddekra. VYpaBHenue OiHmTerHa 18 (porosaddexra. «KpacHas rpanuna

dhororddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuyeckre yCTpOWCTBA U  MOPAKTUYECKOE MPUMEHEHHE:  (POTORIEMEHT,
doTomaTuuk, comHevyHas 6aTapes, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEITHETO PoTOdPPeKTa.

Ceetoauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnwiTel Pesepdopaa mo paccessHUIO 0 -YacTHIL.
[Inanerapunas monens aroma. [loctynarel bopa. M3nyuenue u nornouieHue GOTOHOB Mpu
IIEpEX0Jie aTOMa C OJTHOIO YPOBHS SHEPruM Ha Apyrou. Bunsl cnexktpos. CIIEKTp ypOBHEN
JHEPIruM aToMa BOAOPOJA.

BonnoBbeie cBoiicTBa wyactuil. Bomubl ge bpoinga. KoprnyckynsspHO-BOTHOBOM
Iy aJIA3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYCHHE.

TexHuyeckne yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUWE: CIEKTPAJbHBIM aHAIU3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeyaThIX CIIEKTPOB U3ITyUYECHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI,  JOKa3bIBAIOIIWE  CJIOXKHOCTh  CTpoeHus  sapa.  OTKpbITHE
panuoaktuBHOCTH. OmnbITel Pesepdopna mo ompeneneHnio cocraBa pajalOaKTUBHOTO
uznydenns. CBoiicTBa anbda-, 6eTa-, TaMMa-u3IydeHus. BiausHue pagnoakTHBHOCTH Ha
KUBBIC OPTAHU3MBI.

OTtkpeiTHE TTpoTOHA U HeWTpoHa. HyknoHnHas moaens siapa ['elizenoepra—lIBaHeHKo.
3apsn aapa. MaccoBoe unciio sapa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIM U TMO3UTPOHHBIA Oera-pacman. ['amMMma-usmydeHue.
3aKOH paJMOAKTUBHOrO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JlepexT macchl sapa.

SnepHbie peakuuu. [lesieHrue U CUHTE3 AlIep.

Snepusiii peaktop. TepmosinepHbiii cunHTe3. [IpoGneMbl U MEpCHEKTUBHI SIEPHON
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHON SHEPTETUKMU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.



MeToap1 HaOJIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHUII.

OyHaamMeHTanbHbIe B3auMOeicTBI. EqMHCTBO (hr3nueckoit KapTUHBI MHpA.

TexHuueckue yCTpoWCTBA M MNPAKTUYECKOE TPUMEHEHHE: JI03UMETp, Kamepa
Buiibcona, siiepHbiii peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHL.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPU3NKH

Otanbl pa3BUTHUS acTPOHOMHH. lIpukiagHOE W  MHPOBO33PEHUYECKOE 3HAYCHHE
ACTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucrema.

Comnue. Conneunass akTUBHOCTh. VcTounuk sHeprun ConHua m 3BE37. 3BE3NBI, UX
OCHOBHBIE XapaKTEpPUCTUKU. /lnarpamMmma «CHEKTPaJbHBIM KJIACC — CBETUMOCTB». 3BE3/bI
TJIABHOM TMOCIIEN0BATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3[ IJ1aBHOU
IIOCIEA0BATENBLHOCTU. BHyTpeHHee cTpoeHne 3BE31. COBpEMEHHBIE NPENCTABICHUSA O
MPOUCXOXKICHUM U 3BOOIMKA COHIA U 3BE3/T. DTaIbl )KU3HU 3BE3]I.

Muieunsiii [Iyts — Hama ["anaktuka. [lonoxenne n nrxenune CosHna B ['amakTuke.
Turnbl ranakTuk. PagroranakTuky U kBazapsl. YEpHBIE ABIPHI B sApPaxX TAIAKTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa06ua. Pazoeranue ranaktuk. Teopus
Bospiroro B3peiBa. PenukToBOE M3ITydEHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPYXEHHBIM —TJ1a30M € HCIOJIb30BAHUEM  KOMITBIOTEPHBIX
MPWIOKEHUHN NJIs1 ONPEIEICHHs MOJO0KEHNU HEOECHBIX OOBEKTOB HAa KOHKPETHYIO NaTy:
OCHOBHBIE c03Be3us1 CEeBEPHOro MOJIyIIapHs U IPKHUE 3BE3MBI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilyrtu.

O6o0maromniee MOBTOPEHUE

Ponb ¢u3uku 1 acTpOHOMUU B SKOHOMMUYECKOH, TEXHOJOTHUECKOM, COLMAIBbHON U
ATUYECKON cdepax NesTeTbHOCTH YeJOBEKa, POJib U MECTO (M3UKM M aCTPOHOMHUHU B
COBPEMEHHOW Hay4YHOW KapTHHE MHpa, pojib (PU3MYECKOW Teopud B (POPMUPOBAHUU
MPEACTaBICHU O (DU3UYECKON KapTHUHE MHUpa, MECTO (PU3WYECKOW KapTHHBI MHUpa B
o0111eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUHN O IPUPOJIC.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca ¢uszuku 6a3o0Boro ypoBHs B 11 kjacce oCylIeCTBIsIETCS ¢ YYETOM
COZIepKATEIbHBIX MEXKIPEIMETHBIX CBS3€H C KypcamMu MaTEeMaTUKH, OWOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsamusi, CBSI3aHHbBIE C U3yYEHUEM METOJ0B HAYYHOI'O ITO3HAHUS:
SBJICHHE, HAyYHbIN (akT, TUIOTE3a, (hU3nUecKas BeIUYrHa, 3aKOH, TeOpUsl, HAOII0ICHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuxa: pelieHHe CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUYECKHE (QYHKIIHH:
CUHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE€ TPHUI'OHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M MX IPOCKLUMH HAa OCH KOOPAMHAT, CJOKEHHE BEKTOPOB, IPOU3BOIHBIC
AJIEMEHTapHbIX (DYHKUMN, MPU3HAKK MOAOOHUS TPEYroJIbHUKOB, OINpPEAENICHUE IUIOMAIH
IJIOCKUX (UTyp U 00BEMA TeTl.

buonocusa: >nekrpuyeckue SIBICHUS B )KUBOW MPUPOJE, KOJIEOATEIbHbBIE TBHKEHUS B
KUBOU MPUPOJIE, ONTUUYECKUE SIBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE paAHallMi HA JKUBBIC
OpraHU3MBl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPIABIX Tell,
MEXaHU3Mbl 00pa30BaHMs KPUCTATUIMYECKON PEMIETKH, CIEKTPATIbHBIN aHaIH3.

l'eocpaghus: MarHUTHBIE TONIOCa 3€MJIM, 3aJIEKU MAarHUTHBIX Py, (POTOCHEMKaA
36MHOM NTOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHUN.

Texnonocus:  JTMHUAW  DJIEKTPOIIEpENad, TEHEpaTop  IIEPEMEHHOIO  TOKa,
ANIEKTPOJBUTATENb, UHAYKIIMOHHAS I€4b, pajap, paguolNpUEMHHUK, TEJIEBU30pP, AHTCHHA,
tenedoH, CBYU-nieub, MpoeKIMOHHBIN ammapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHAas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yue6HOTro npeamera «Dusnkay Ha ypoBHE CpeAHEro 001Iero o0pa3oBaHus
(6a30BBI  YpOBEHB) JOHKHO OOECHEYHUTHh JOCTHIKEHUE CICAYIOIUX JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTENbHbBIX PE3YyIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS y4yeOHOro mnpenMera «@PuU3MKa» HAOJHKHBI
OoTpaxkaTb ~ TOTOBHOCTh U  CIIOCOOHOCTh  OOYy4aloIMUXCS  PYKOBOACTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEHN MO3ZUIIMEN TUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIINM,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIOLIUX TPAJAUIIMOHHBIM IIEHHOCTIM
POCCUHCKOTO OOIIIECTBA, PACHIMPEHUE >KU3HEHHOTO OMbITA U OIbITA JACATEILHOCTH B
MPOLIECCE pEANM3alUH OCHOBHBIX HAIPABJICHUN BOCHUTATEIBbHOW NESITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMU OOY4YaIOIIErocsi Kak AaKTHUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE TPaAUIIUOHHBIX 00IIIeYeI0BEYECKUX I'YMaHUCTHYECKUX u
JEMOKPATHYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO [ICSITEIBHOCTh B HMHTEPECAX TIPAXKIAHCKOTO
o011ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aMMOJICHCTBOBATh C COLMAIbHBIMH MHCTUTYTaMH B COOTBETCTBUHM C HX
GYHKIMUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMUCKOM TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CUMBOJIaM, JTOCTUXKEHUSIM POCCUHUCKUX
y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC pEUICHUS,
OpPUEHTUPYSACh Ha MOpPAJbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTHM, B TOM YHUCJIE B
NEATEIIbHOCTU YYEHOIO;

OCO3HaHME JINYHOTO BKJIaJ[a B TOCTPOEHUE YCTONYMBOTO OyAYLIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIICHUE K MHUpPY, BKIIOYasi 3CTETHKY HAy4YHOTO TBOPYECTBA,
npucyliero pu3n4eckon Hayke;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpPEC K Pa3IMYHbIM chepaM MpoPecCHOHATILHON AESTENbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (PUBHMKOM M TEXHUKOW, YMEHHUE COBEpILIATh OCO3HAHHBIN BbIOOP Oyayuiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00acTu (HU3UKU
HAa NPOTSIKEHUU BCEU )KU3HU;

6) IK0JIOrHYeCKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTb 3KOJOTUYECKON KYJIbTYphl, OCO3HAHHE IJI00AJIBHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIEM;

IJIAHUPOBAHWE W OCYIIECTBICHUE JCHUCTBUU B OKPYXXAKOWIEH CpEeAe Ha OCHOBE
3HAHUSA LeJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclUIMpEHHE OIbITAa JEATEIBHOCTH 3KOJIOTMYECKOW HAIpPaBICHHOCTH HA OCHOBE
MMEIOIINXCS 3HaHUM 1O (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (U3UUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAyYHOW JEATENBHOCTH, TOTOBHOCTh B MPOLECCE H3YUCHUS
(U3HUKHN OCYIIECTBIATH MPOEKTHYIO U HCCIEA0BATEIBCKYIO AEATENbHOCTh MHANBU Y AIbHO
U B IpynIe.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHbIe YHUBEPCAIbHbBIE YUeOHbIE /1eiicCTBUS
ba3oBble 1ornyeckue AecTBUA:

CaMOCTOSTENLHO (POPMYJIUPOBATH M aKTyaTU3UPOBATH POOJIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

OTIPENENATh TSN eATESILHOCTH, 3a/1aBaTh apaMETPhl M KPUTEPUHU UX TOCTHKCHHUS;

BBISIBIISIT  3aKOHOMEPHOCTH U TPOTHUBOPEUHUS B PaCCMAaTPUBAEMBIX (DU3UUECKUX
SBJICHUSIX;

paspabaTheiBaTh IUIAH PEIICHUS TPOOJEMBI ¢ Y4ETOM aHaIM3a MMEIOITIXCS
MaTepHaNTbHBIX M HEMAaTePUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICSITCIBHOCTH, OIICHUBATh COOTBETCTBUE pPE3yJIbTATOB
1[EJISIM, OLICHUBATh PUCKU TIOCIIEICTBUMN ACATEIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJIHATH PabOTy B YCIOBUSX PEATbHOTO, BUPTYAJIBHOTO U
KOMOWHHPOBAHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:

BJIQJCTh HAYyYHONM TEPMHUHOJOTUEH, KIIOYEBBIMH TIOHSATHSIMH W  METOAaMH
buznueckoil HayKu;

BJIQJCTh HaBBIKAMU YYE€OHO-MCCIICIOBATEIBLCKOW W TPOCKTHOW JEATEITLHOCTH B
obnactu (pu3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY METOJIOB
perieHus 3a1a4 GU3NIECKOro COACPKAHUS, TPUMEHEHUIO PA3TUIHBIX METOJIOB TTO3HAHUS;

BIIAJICTh BUJIAMH JICSITEIILHOCTH IO TTOTYYEHUIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIINH,
npeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IMYHBIX yUYEOHBIX CHUTYallUsAX, B TOM YHCIE MPH
CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;



BBISIBJIATh NIPUYMHHO-CIIECTBEHHBIE CBS3M M AKTYyaJIM3UPOBATH 3aJady, BbIJIBUIATbH
TUNOTE3y €€ peleHusl, HaXOAUTh apryMEHTHI JUISl JI0Ka3aTeIbCTBA CBOUX YTBEPKIACHMIA,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ PEIICHHUS 3aJladyd pe3yibTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3a7]a4l B 00pPa30BaTEIHHON JACSITCIBHOCTH,
B TOM YHCJIEe IPU U3YYCHUH (DUBHKY;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

yMETh  MEPEHOCUTh 3HaHUs 10  (uU3MKE B  MPAKTUYECKYl0O  00JacTh
AKU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIAraTh OPUrMHAIbHBIE MOAXOAbl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTEepPHATUBHBIC PELLICHUS.

Pabora ¢ nndopmanueii:

BJIQJIETh HAaBBIKAMHU TMOJY4YEHUS HHPOpMauud (U3HUYECKOTO COACpPNKAHUS U3
MCTOYHMKOB  Ppa3HbIX THUIOB, CaMOCTOSITEIBHO OCYLIECTBJSTh IOWUCK, aHaJu3,
CUCTEMATHU3allMI0 M HMHTEPIpETalri0 HHQOpMAIMK pa3M4HbIX BUAOB U  (opm
IIPE/ICTABIICHHS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpPMALINY;

UCIIOJIb30BaTh CPEACTBa MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA B
pPEIIEHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a]a4 ¢ COOJI0/IEHUEM
TpeOOBaHUIl 3PrOHOMMKHM, TEXHMKH O€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX U AITHYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 6€30MacHOCTH;

CO37aBaTh TEKCThl (PU3UUYECKOTO COJIEpPKaHUS B Pa3IUYHbIX (opmaTax € y4ETOM
Ha3HauYeHUs MH(OpMAUMU U LEJIEeBOM ayJuTOpUH, BBIOMpas ONTUMAJIbHYIO (OpMy
MPEICTABICHUS U BU3yaIH3aLUU.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

OCYILIECTBIIATH OOIIEHUE HA ypOKaxX (PU3UKU U BO BHEYPOUHOU JESATEILHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYalMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraThb CBOKO TOUKY 3PE€HUS C UCHOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCI0JIb30BATh MPEUMYIIECTBA KOMaHIHON M MHANBUIyaIbHON pabOTHI;

BBIOMPATh TEMATUKY U METObl COBMECTHBIX JICUCTBUI ¢ YUETOM OOIIUX UHTEPECOB U
BO3MOXKHOCTEM Ka)KJI0ro 4jeHa KOJIJICKTUBA,

NPUHAMATh €I COBMECTHOW NESATEIBLHOCTH, OPraHU30BbIBaTh U KOOPJIMHUPOBATH
JNEUCTBUS MO €€ NOCTUKEHUIO: COCTABJIAThH IUIAH JCUCTBUM, PACIIPEAETATH POJIM C YUETOM
MHEHHMM YY4aCTHHKOB, 00CYK/JIaTh pPe3yJbTaThl COBMECTHOM PabOTHI;

OIIEHMBAaTh KA4ECTBO CBOEr0 BKJIaJa M KaXJIOro y4yacTHUKA KOMaHAbl B OOLIUH
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb  HOBBIE  IPOEKTHI, OLEHUBATh MAEW C I[O3UMLUAM  HOBU3HBI,
OPUTHHAIIBHOCTH, TPAKTUUYECKON 3HAYMMOCTH;



OCYHICCTBIIAThL MMO3UTUBHOC CTPATCTUUYCCKOC IMOBCACHHUC B PA3JIMYHLIX CUTYyalUAX,
MMPOABJIATH TBOPUYCCTBO U B006pa>1<eHHe, OBITh HWHHUIIMAaTHBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
CamMoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATH MO3HABATENbHYIO JACSITENFHOCTD B 00MacT (HU3HKU
U aCTPOHOMUHU, BBISIBIISITH IPOOJIEMBI, CTABUTH U (HOPMYITUPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PELICHHUS PAcYETHBIX M KAYECTBEHHBIX 3a/1ad,
TUTaH BBITIOJIHEHUS MMPAKTUYECKONM pabOThI ¢ YIETOM HMEIOIIUXCSI PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEATNIOYTECHNN;

JABaTh OLICHKY HOBBIM CHUTYaLIHsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHUIT;

JieaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBATh €r0, OpaTh Ha ce0si OTBETCTBEHHOCTh
34 pEILCHHE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (HOPMHUPOBAHUIO U TPOSIBICHUIO JPYAMIIMM B 00JacTU (U3HKH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyalldsiM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIQJICTh HAaBBIKAMH I[103HABATEIBHONW pe(IIeKCMU KaK OCO3HAHUSI COBEPIIAEMBIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIONIb30BaTh MPUEMBI pediieKCUM i1 OUEHKH CHUTyalllud, BbIOOpa BEpPHOTO
pelIeHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 10 UX CHUKEHHUIO;

NPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ PE3yJIbTaTOB ACSATEIbHOCTH;

PUHUMATH Ce0sl, MTOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBI JIPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mnpouecce M0CTHMXKEHUS JTUYHOCTHBIX PE3YJbTaTOB OCBOCHUS IPOTpaMMbl IO
(bu3uKe A7 ypPOBHS CPEAHETO O0IIero o0pa3oBaHus y 00YYaIONMUXCsl COBEPIIEHCTBYETCS
AMOIIMOHAJIBHBIN MHTEIJIEKT, TPEANOaralommnii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOMIETO CHOCOOHOCTh IOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJETh HANPABJICHUS Pa3BUTHSI COOCTBEHHOM 3MOLMOHANIBHOU cephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpEryJUpOBaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJb, YMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIECHUE, CIIOCOOHOCTh aanTHUPOBATHCS K AMOIIMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTMBALU{, BKIIOYAIOIIEH CTPEMJIEHUE K JOCTHKEHHIO €U U YCIIEXY,
ONTHUMH3M, UHULIUATUBHOCTh, YMEHHUE I€UCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOMIEH CIOCOOHOCTh TOHHMMATh SMOIMOHAIBHOE COCTOSHUE
IPYTUX, YYUTHIBATh €0 MPU OCYIIECTBIECHUU OOIIEHHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
CONEPEKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAaMBaTh OTHOLICHHS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K koHny oOydyenuss B 10 kKjacce npeaMETHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

JEMOHCTPUpPOBaTh Ha NpUMEpax pojdb U MecTo (U3UKU B (QOPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTUH,
B IIPAaKTUYECKOM ACATEIBHOCTHU JHOJEH;

YUUTBIBaTh TPAHUIIbI IPUMEHEHHSI U3YUYEHHBIX (PU3UUECKUX MOJENEH: MaTepuabHas
TOYKa, MHEpLHAIbHAsg CHCTEMa OTCYETa, aOCONIOTHO TBEPIAOE TENO, HJCaJbHBIN ras,
MOJEJIA CTPOCHMS Ta30B, KUAKOCTEW M TBEPIBIX TEJ, TOYEUYHBIA 3JEKTPUUECKUN 3apsil
IIpH pelieHn (PU3NIECKUX 3a1a4;

pacrno3HaBaTh (PU3NYECKUE SBJICHUS (POLIECCHI) U OOBICHATHh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOM TEOpUHU CTpOEHUS BELIECTBA WU
ANEKTPOJMHAMUKHN: PABHOMEPHOE W PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBHXKEHHE,
CBOOOJHOE MAaJICHUE TEJ, JBMXKEHHE MO OKPY>KHOCTH, MHEPLHs, B3aUMOJACIHCTBUE TEl,
aud¢ys3usi, OPOyYHOBCKOE JIBUKEHHUE, CTPOCHUE KUJIKOCTEH M TBEPABIX TEN, U3MEHEHHUE
o0ObéMa Ten mpu HarpeBaHUM (OXJAXKICHHM), TEIJIOBOE paBHOBECHE, HCIapeHue,
KOHJIEHCAlWs, IUIABJIICHUE, KPUCTAJUIN3ALMs, KUIIEHUE, BIAXXHOCTh BO3/YyXa, ITOBBIIICHUE
JABJIEHUSl Ta3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXAY MNapameTpaMu
COCTOSIHMS ra3a B M30MPOLECCaX, AJIEKTPU3ALIUS TeJl, B3AUMOJECHCTBUE 3apsJI0B;

ONUCHIBATh MEXAHUYECKOE JIBM)KEHUE, HCIONb3yd (DU3MUYECKUE BEJIMYMHBI:
KOOpJIMHATA, IyTh, NEPEMEIIECHHE, CKOPOCThb, YCKOPEHHE, Macca Tena, CHJIA, UMITYJIbC
Tena, KUHETHUYECKas »JHEeprus, MOTCHLUHAJIbHAsg »JHEprus, MexaHudeckas paloTa,
MEXaHUYecKas MOIIHOCTb; MPU OINUCAHUU MPaBUIBLHO TPAKTOBATH (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, HUX OO0O3HAUEHUS W E€IUHULBI, HaXOAUTh (OPMYJIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAMU;

ONKCHIBATh MU3YYECHHBIEC TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJIICHUS, HUCIIONb3YS
(¢u3nUecKkue BEIMYUHBL: JaBJICHHE Ta3a, TeMIepaTrypa, CpelHssl KMHETUYecKas HHEeprus
Xa0TUYECKOTO JIBMXKEHHSI MOJIEKYJI, CPEAHEKBAIpaTUYHASL CKOPOCTh MOJIEKYJI, KOJHMYECTBO
TEIJIOTHI, BHYTPEHHsII JHeprus, pabora raza, KOAIDHUIMEHT MOJIE3HOTO JeHCTBUS
TEIUIOBOTO JIBUTATENs; IMPH ONHUCAHWU MPaBWIBHO TPAKTOBATH (PU3WYECKUI CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUCHHUS U EAUHMIBI, HAXOAUTh (HOPMYIIbI,
CBA3BIBAIOILIME JAHHYIO (PU3MUECKYIO BEJIMUMUHY C IPYTUMH BEIUYMHAM;

ONMCHIBATh M3YUYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA M JJIEKTPUYECKUE
aBleHUsT (IPOLECCHI), HCMONb3ysd (PU3NYECKUE BEIMYMHBI: DJIEKTPUUYECKUM  3apsil,
AIEKTPUYECKOE I0JI€, HANPSHKEHHOCTh MOJS, MOTEHLHAN, Pa3HOCTh MOTEHLHAIOB; IPH
ONKCAaHUU TMPABUWIBHO TPAKTOBaTh (PU3MYECKUN CMBICH MCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YEeHUs W E€IMHHULI;, YKa3blBaTh (DOPMYJIbI, CBS3bIBAIOIIME JAHHYIO (DPU3MUECKYIO
BEJIMYMHY C APYTMMH BEIMYHHAMY;



aHAJIM3UPOBATH (PU3NUECKHUE MPOLIECCHI U ABJICHUS, UCTIONb3Ys (PU3NUYECKUE 3aKOHBI U
MPUHLUIBL: 3aKOH BceMupHOro Tsirotenus, |, |1 u 11l 3akonsr HeroToHa, 3aK0H coxpaHeHus
MEXaHUYECKOW HIHEPruu, 3aKOH COXpaHEHUS HMITYJIbCa, MPUHIUI CYMEPIIO3UIIMA CHII,
OPUHIIMIT PaBHOMPABUS WHEPIUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYIO
TEOPHUIO CTPOCHHMS BEILECTBA, ra30BbI€ 3aKOHBI, CBS3b CPEJAHEM KUHETUYECKOW SHEPIUH
TEIJIOBOTO JIBJKEHHA MOJIEKYJ C aOCOJIIOTHOW TEMIEepaTrypoi, NEpBbIA 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS JJIEKTPUUECKOro 3apsijaa, 3akoH Kynona, mpu 3Tom
paznuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAXKEHUE U
yCJIOBHS (TpaHMITI, 00IaCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPUHLMUIBI JEUCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3nuvaTh yCIOBUS UX OE30MACHOTO UCIOIb30BaHMS B IIOBCETHEBHON KU3HU;

BBITIOJHATH SKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PH3NYECKUX SBICHUI U MPOIECCOB C
UCIIOJIb30BaHUEM TMPSMBIX U KOCBEHHBIX HW3MEpPEHUHl, MNpH 3TOM (HOpMyIHpOBaTh
npobsieMy/3ajauy W TUIOTE3Y Y4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHNUS, TPOBOAUTH OTBIT B (POPMYITHPOBATH BHIBOJIBL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUs (QU3MYECKUX BEIUYHH, TIPU ITOM
BbIOMpATh ONTUMAJIBHBIA CIIOCO0 U3MEPEHUS U UCTOIb30BaTh U3BECTHBIE METO/IbI OLIEHKH
MOTPEIHOCTEN U3MEPEHU;

UCCIIEZIOBaTh 3aBUCUMOCTU MEXAY (PU3MUECKHMMM BEIMYMHAMH C HCHOJIb30BAaHUEM
OPSIMBIX U3MEPEHMIA, MPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yIbTATHI
MOJTyY€HHOW 3aBHUCHUMOCTH (DU3MYECKHX BEJIWYMH B BUAEC TaOIWIl W TpaduKoOB, aenaTh
BBIBO/JIbI 110 pe3yJIbTaTaM MCCIIEIOBaHMS;

co0roAaTh MpaBuiia OE30MacHOrO TPyAa MpH MPOBEIECHUN UCCIEIOBAHUN B pamMKax
y4eOHOTO DJKCIEepUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM M TPOEKTHOW AEATeIbHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIHHBIX YCTPONUCTB U TaOOpaTOPHOTO 000pYA0BAHNS;

pemarh pacu€THbIC 3a/aydl C SIBHO 3aJaHHON (U3NYECKOW MOENbI0, HCIOJIb3Ys
¢u3nyeckue 3aKOHbI W MPHUHIMIIBI, HA OCHOBE aHajM3a yCIOBUS 3a/layd BbIOWpaTh
(U3UYECKYI0 MOJIEIb, BBIACIITh (PU3HMUECKUE BEIUYUHBI U (DOPMYJITBI, HEOOXOIUMBIC NSt
e pemieHus, NPOBOAUTH PACUETHl M OIEHUBATH PEATbHOCTh TMOJIYYCHHOTO 3HAYCHHUSI
(bU3nYeCKOM BEITMUYUHBI,

peliath KayeCTBEHHBbIE 3aJauyd: BBICTPAWBATh JIOTUYECKH HENPOTUBOPEUUBYIO
LENOYKY PacCyXJICHUU C OMOPOil Ha N3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHE
SIBJICHUS;

UCTIONb30BaTh TMPHU PEHICHUH YYeOHBIX 3aJad COBpEeMEHHBbIe WH(GOPMAIMOHHEIC
TEXHOJIOTHH JJI TIONCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMUA U TIPEJICTABICHUS yU4eOHON
U HAy4yHO-TIOMYJSPHOM HWH(GOpMAaLKMK, TOJYyYEHHOM U3 pa3iMYHbIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOTy4yaeMyr0 HHPOPMAIIHIO;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCUUCKHX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHUE IMPOIIECCOB OKPYXKAIOIIETO0 MHPA, B PAa3BUTUE TEXHUKU U
TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETHUECKUE 3HAHMUA MO (PU3UKE B IMOBCEAHEBHOW >KM3HU IS
oOecrieueHus O€30MACHOCTH TMpH OOpalleHHd C M[pUOoOpaMH W TEXHUYECKHUMHU



YCTpOMCTBaMH, JUIsI COXpPAHEHHUS 370pPOBbS M COONIONECHHS HOPM SKOJOTHMYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B IpyIIE C BBHINOJIHEHHEM Pa3IUYHBIX COIMAJBLHBIX POJIeH, MIaHUPOBATH
paboTy TpYIIIbI, PAMOHAIBHO PACIPEACNISITh 005I3aHHOCTH U TUIAHUPOBATH JACSTEIBHOCTD
B HECTaHJAPTHBIX CUTYyallUsX, aJACKBaTHO OLEHHUBATh BKIIAJl KaXXJIOTO U3 YYAaCTHUKOB
TPYyMIbl B PELICHUE paccMaTprUBaeMOil MpoOIEMBbl.

K koHniy oOydyenuss B 11 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBaTh Ha TNpUMEpax poiab U MecTo (u3uku B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTUH,
B MPAKTUYECKOM ACSATENbHOCTH JIIO/ICH, IETOCTHOCTh U €IUHCTBO (PU3NYECKON KapTHHBI
MUpa;

YUUTBHIBaTh T'PAHUIBl MPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOJEJEH: TOUYEUYHBIN
ANEKTPUYECKUN 3apsf, JIyd CBETa, TOYEHHBI MCTOYHHUK CBETA, SACPHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO s/Ipa NpU PEIICHUH PU3NYECKHX 3a/1ay;

pacro3HaBath (U3UYECKUE SBJICHUS (ITPOIIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKM W KBAHTOBOM (DU3HMKHU: D3JIEKTPUUECKasl MPOBOAUMOCTb, TEIJIOBOE,
CBETOBOE, XWMHYECKOE, MAarHUTHOE JCHCTBHUA TOKA, B3aUMOJECHCTBHE MAarHUTOB,
ANIEKTPOMArHUTHAs MHAYKLUSA, JACMCTBUE MArHUTHOIO IIOJII HAa IPOBOJHUK C TOKOM U
IOBWKYIIMWMCS  3apsifl, DJIGKTPOMAarHUTHbIE KoJeOaHUs M BOJHBI, MPSMOJMHEHHOE
pacnpoCcTpaHEHUE CBETa, OTpPaXEeHHe, MperoMiieHue, HHTepdepeHuusd, Audpakuus u
MoJIsIpy3aIisl CBeTa, Iucrepcusi cBera, ¢oTodnekTpuueckuit 3¢ ekt (pororddexr),
CBETOBOE JABJICHHE, BO3HUKHOBEHHME JIMHEMYAaTOro CIEKTpa aroMa BOAOpOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs paluOaKTUBHOCTb;

ONMKCHIBATh W3YYEHHBIE CBOICTBAa BellecTBa (JIIEKTPUYECKHE, MAarHUTHBIE,
ONTHYECKHUE, BIEKTPUYECKYI0 MPOBOAUMOCTb PA3JIMYHBIX CpPEll) M DJIEKTPOMArHUTHBIC
ABJIEHUS (TIPOLIECCHI), MCMONb3Ysl (PU3MUECKHE BEIUYMHBI: 3JIEKTPUUYECKUN 3apsii, cuia
TOKa, DOJEKTPUUYECKOE  HAIpPSIKEHUE, JIIEKTPUYECKOE  CONPOTHUBIIEHHE, Pa3HOCTb
MOTEHIMAJIOB, AJIEKTPOJBIKYIIAS CUIa, paboTa TOKA, MHAYKIMS MarHUTHOTO IOJIs, CHIIa
Awmnepa, cuna JlopeHua, HWHIYKTUBHOCTh KaTYIIKH, OJHEPrusi SJIEKTPUUYECKOTO U
MarHMTHOTO TOJIEH, MEepUoJ M 4YacToTa KoJieOaHWil B KoJieOaTeIbHOM KOHTYpeE, 3apsl U
CiIa TOKa B TMPOILIECCE TapMOHMYECKHX JJIEKTPOMArHUTHBIX KojieOaHuM, (POKycHOe
paccTOSIHUE M ONTHYECKas CWIa JIMH3bl, I[pPU ONHMCAHWM IPABUIBHO TPAKTOBAThH
(U3MYECKUN CMBICI HUCTOJIb3YEMBIX BEJIIMYMH, UX O0O3HAYEHUS W €IUHUIIbI, YKA3bIBaTh
(bopMyJIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3HUECKYIO BEJIMUKUHY C IPYTUMHU BEJIMYMHAMU;

ONHCHIBAaTh U3YyYEHHBbIE€ KBAHTOBBIC SIBJICHUS W IMPOLIECCHI, UCIONB3Ys (PU3NUECKHE
BEJIMYMHBL: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U YAaCTOTAa CBETA, JHEPTUS U
UMITyJIbC (POTOHA, MEpPUOJ MOypacnaaa, SHEPrus CBsI3U aTOMHBIX sijiep, IPU ONMUCAHUU
NPaBUJIBLHO TPAKTOBATh (PU3MYECKUN CMBICI MCHOJIB3YEMbIX BEIIMYMH, UX 0003HAYCHUS U
€AVHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSA3BIBAIOUIME JAHHYI (PU3WYECKYI0 BEIMYMUHY C
APYTUMHU BETMYMHAMH, BBIYUCIIATH 3HAYEHNE (PU3NUECKON BETTMUMHBI,

aHAJIM3UPOBATh (PU3NUECKUE MPOLIECCHI U SABJICHUS, UCTIOIB3Ys PU3NUECKUE 3aKOHBI U
OpUHUHUIBL: 3aKkOH OMa, 3aKOHBI TNOCJENOBATENBHOTO M MApaUIeIbBHOTO COEOUHEHHUS



MPOBOJTHUKOB, 3akoH Jxoyns—JleHna, 3aKOH JIEKTPOMAarHUTHOW WHAYKLIHWHU, 3aKOH
NPSMOJIMHEWHOTO  PacHpOCTpPAHEHUsI CBETa, 3aKOHbl OTPAKEHHS CBETA, 3aKOHBI
NpeJIOMJICHUS] CBETa, ypaBHEHUE OWHIITEeHHA mia Qortorddexra, 3aKOH COXpaHEHUS
SHEPIruM, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsi/ia, 3aKOH
COXpPaHEHHUs] MAacCOBOI'0 4YHCIA, MOCTylaThl bopa, 3aKOH paJlMOaKTUBHOTO pacmnaia, NpH
ATOM pa3IMyaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BhIpAKEHUE U
ycioBus (rpaHullbl, 001aCTH) TPUMEHUMOCTH;

ONpPENEINIATh HAINPAaBJICHUE BEKTOpPAa HHAYKIMUM MArHAUTHOTO TOJISI IPOBOJHHKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTh W OIMCHIBAaTh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pPKajoM, TOHKOM
JINH30M;

BBITIOJIHATh SKCIIEPUMEHTHI IO MCCJIEA0BaHUI0 (PU3MUECKUX SIBICHUM U MPOIECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX H3MEpPEHUH: TpH 3TOM (OPMYIHPOBATH
npoOjemy/3agadyy M THUIOTE3y Y4eOHOTO OKCIEepUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEI0)KEHHOTO 000PY/I0BaHUS, TPOBOUTH OTBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC U3MEPEHUSI (PU3MUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHUS U UCTIOIB30BATh U3BECTHBIC METOJIbI OIICHKU
MOTPEIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIWYUH C UCIOJIb30BAHUEM MPIMBIX
W3MEpPEHUN: TIPpU OSTOM KOHCTPYUpPOBaTh YCTAHOBKY, (UKCHUpOBATh pPe3yJIbTaThl
MOJTYYEHHOU 3aBUCUMOCTH (PU3MYECKUX BEJIMUYMUH B BHUJAEC TaOJauIl U TpaduKOB, JeNaTh
BBIBO/IbI 110 PE3YyJIbTaTaM UCCIEAOBAHNUS;

coOmro/1aTh MpaBuia 6€30MacHOro Tpyaa MPU MPOBEICHUH UCCIEAOBAaHUN B pamMKax
y4eOHOTO SKCIEPUMEHTa, y4eOHO-UCCIIEIOBATEIbCKON M TPOCKTHOM MESITEIBHOCTH C
HCIIOJB30BaHUEM U3MEPUTEIIBHBIX YCTPOUCTB U JTaOOPATOPHOTO 000PYI0BAHUS;

pemiath pacuéTHhe 3a7a4d C SBHO 3aJlaHHOM (DU3UYECKOW MOJEIbI0, HCIOJb3YS
¢dbu3nYecKkue 3aKOHBI M TPUHIUIIBEI, HAa OCHOBE aHajM3a YCJIOBHUS 3aJaud BBIOMpATh
(U3UYECKYI0 MOJIEIb, BBIACIITh (PU3HMUECKUE BEIUYUHBI U (DOPMYJITBI, HEOOXOIUMBIC NSt
e€ pemieHus, MPOBOAUTH PAcdYE€Thl U OILEHMBATHh PEATBLHOCTh IOJIYYEHHOTO 3HAYCHUS
(bU3nYeCKOM BEITMUYUHBI,

pelmaTh KauyeCTBEHHBIE 3a/laud: BBICTPAaUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
IIETIOYKY PACCYXICHUHN C OMOPON HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3ndecKre
SIBJICHUS;

UCIIOJIb30BaTh TPU PEIICHUWH YYEeOHBIX 3a/lad COBpPEMEHHbIE HH(OPMaAIMOHHbBIC
TEXHOJIOTUHU JJIsI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALUUA U MPEACTABICHUS yUeOHOU
U HAyYHO-TIOMYJSAPHON uWH(MOpMAIMK, TOJNYYSCHHOM U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTUYECKH aHATTM3UPOBATH MOIyIaeMyr0 HHPOPMAIIHIO;

OOBSACHSATH MPUHUMUIIBI JIEUCTBUS MAIWH, NPUOOPOB M TEXHUYECKHX YCTPOICTB,
pasnuyaTh YCIOBHUS UX 0€30MaCHOIO UCIOIb30BAHUS B OBCETHEBHON KU3HH;

OPUBOJUTH TPUMEPHl BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBACHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U
TEXHOJIOTHUH;



UCTIOJIb30BAaTh TEOPETUYECKHE 3HAHWS IO (pU3WKEe B TMOBCETHEBHOW JKWU3HU IS
oOecrieueHrs O€30MAaCHOCTH TMpH OOpalleHHd C T[pUOOpaMH U TEXHUYECKHUMHU
YCTPOWMCTBAMH, JUISI COXPAHCHUS 3/I0POBbS U COONIONCHHS HOPM 3KOJIOTHYECKOTO
TIOBE/ICHUSI B OKPYXKAIOIIEH cpee;

paboTaTh B TPYIIIEC C BBITIOJIHEHHEM Pa3JIMYHBIX COIMAJIBHBIX POJICH, IIIAaHUPOBAThH
paboTy TpyMIIbI, PAlMOHATBHO PACIIPENESITh 00S3aHHOCTH U TUTAHUPOBATH JESTEIBHOCTD
B HECTAHJAPTHBIX CHUTYallHSX, aJICKBATHO OIEHWBATH BKJIAJ] Ka)XJIOTO W3 YYACTHHKOB
TPYIIBI B PEIICHHE PACCMAaTPUBACMOM MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KounyecTBO 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne /i Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
bubnunorexa LIOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnorexa [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [JOK
' da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIeKTpOCTaTHUKA 10 1 1 bubnuoreka [JOK



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

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

ITocTostHHBIN 371eKTpUYECKU TOK. TOKH B

bubnunoreka LIOK

4.2 12
pa3IMYHBIX cpelax https://m.edsoo.ru/7f41bf72

Hroro mo pazueny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne /i P Konrpoubusie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnunoreka HOK
' WHIYKIMS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
99 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOMU TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnmnoreka [JOK
4.1 DJeMEHTHI KBAHTOBOM ONTHKH 6 httos://m.edsoo.ru/7fA1c97c
bu6mmoreka [IOK
4.2 4
Crpoetiite atoma https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bubmorexa LHOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Pa3pea S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 ng:;;?::;igﬁ;; £41097¢
Uroro no pazneny 7
Paznen 6. OBOBILIAIOUIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E:fg:;j;f;i?ﬁ}; £41097c
Uroro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KounuectBo yacos DJIeKTPOHHbIE
Ne JlaTa P
Tema ypoxka KonrTpoabubie IIpakTuueckue uupposbie
n/n Bceero H3yYeHUs
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl
1 ®usuka — Hayka o npupojae. Hayunsie 1 bubnnoreka [HOK
METO/Ibl TO3HAHUS OKPYKAIOILIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHuu
2 COBpPEMEHHOIN HAyYHOM KapTUHBI MHPA, B 1 bubmorexa LHOK
p . i P Vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh
3 MeXaHU4ecKoro Asuxenus. [lepemenienue 1 bubmmorexa LOK
A - epevent ’ https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE
4 PaBHOMEpHOE IPAMOIMHEWHOE JBUKEHUE 1 bubmmorexa LOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnnorexa [JOK
JBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBobogHoe majieHue. Y cKopeHue 1 bubnmnoreka [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe nenxenue. JBmkeHne 1 bubnuoreka [IOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunnun otHOCUTENBHOCTH ["anuiest.
8 HNuepuuaneusie cucremsl orcuera. [lepBoiit 1 bubmmorexa [OK
pH PP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca rena. Cuna. [lpuaiun cynepno3nnnu
9 cm1. Bropoii 3akoH HII:IOTOHa J};IS-II ’ 1 bubmmorexa [OK
’ P . s https://m.edsoo.ru/ff0c3be8
MaTepUabHON TOYKH
10 Tperuii 3akoH HproTOHA [UIs MarepuaibHbIX 1 bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKoH BceMupHoro tsaroreHus. Cuna 1 bubmmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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TAXKCCTH. HepBasl KOCMHUUYCCKast CKOPOCThb

https://m.edsoo.ru/ff0c3d00

bu6mmorexa [IOK

12 Cuiia octu. 3akoH I'yka. Bec tena
yHpyr YK https://m.edsoo.ru/ff0c3e18
Cwia tpenus. Koaddunment tpenus. Cuiia
13 CONPOTHUBIICHUS MIPU ABMKCHUU TeJla B bubmmorexa [TOK
P P https://m.edsoo.ru/ff0c3f76
JKUJIKOCTHU WJIH Tra3e
[ToctynarenbHOE U BpalllaTelIbHOE IBH)KEHUE
14 a0COJIIOTHO TBEPAOTO Tena. MOMEHT CHJIBI. bubnnoreka [HOK
[1nevo cuiibl. YcinoBust paBHOBECHS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuanbHONH TOYKU, CUCTEMBI
15 MaTepuaibHbIX TOYeK. IMIynbe cuibl. 3aKoH bubnnoreka [JOK
COXpaHEHHUs UMIyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGora u momrHoCTh cumbl. Kunernyeckas
16 SHEeprusi MarepuaibHoil Touku. Teopema 00 bubmmorexa LOK
p p o p https://m.edso0.ru/ff0c4502
M3MEHEHUU KUHETUUYECKON IHEPTrun
ITorenmanesHas sueprus. [loreHunanbHas
17 SHEPTHUs ynpyro aehopMUpOBaHHON bubnuotexa [JOK
npyKuHbl. [loTeHManbHas S5Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMITH
[ToTennuanbHble 1 HETIOTEHIIUATBEHBIE CHIIBI.
CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHII C
. bubnuotexa [JOK
18 W3MEHEHUEM MEXaHUUECKON dHEPTUHU
https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXpaHEeHUs
MEXaHUYECKOU SHEPTUU
JlaGopaTtopHas pabota «MccnenoBanue cBsizu
19 paboTHI CHIIBI C UBMEHEHUEM MEXaHUYECKOM
SHEPTHH TeJla Ha IPUMEPE PACTSIKEHUS
PE3UHOBOIO KI'yTa»
20 KonTponbhas padbota no teme «KunemaTtuka. bubnuoreka [IOK

JnHamuka. 3aKOHbI COXpaHECHUS B

https://m.edsoo.ru/ff0c4b74
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MCXAaHHUKCE»

21

22

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
newkenue. Auddysus

XapakTep JBUKEHUS U B3aUMOJICHCTBUS
yacTull BeuiecTBa. Mojienu CTpOeHHUsI ra3os,
KUAKOCTEN U TBEPIBIX TET

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

23

Macca monekyn. KonnuecTBo BemecTsa.
ITocrosinHast ABorazipo

24

25

TermmoBoe paBHOBecue. TemnepaTrypa u e€
n3mepenue. [lkana remneparyp Llenscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa cpeiHein
KMHETUYECKOW SHEPTUM JIBUKEHUS MOJIEKYJI.
VpaBuenne MenneneeBa-Kianeiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH JlambToHa. ["a30BbIC 3aKOHBI

JlaboparopHas pabota «lccneqoBanue
3aBUCHUMOCTHU MEXy IapameTpaMu
COCTOSIHUSI pa3pEKEHHOI0 ra3ay

H3omponecchl B UI€alIbHOM ra3e v ux
rpaduueckoe npeacTaBIeHNe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BryTpeHHss 3Heprus TEpMOAMHAMUYECKOU
CUCTEMBI U CTIOCOObI €€ N3MEHEHHUS.
KonuuecTBo Temnotel u padota. BHyTpeHHss
JHEPrus OJTHOATOMHOIO HJEAIBHOTO Ta3a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

VienbHasa TEMIOEMKOCTE BEIECTBA.
KonruecTBO TEIIOTHI MPH TeIIonepeaaye.
AnrabaTHBIN mporecc

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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33 [lepBrlii 3aKOH TEPMOAMHAMUKY U €TI0 bubmmoreka [IOK
[IPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
HeobOpaTtuMocTh Mpo1eccoB B MPUPOJIE. bubmuorexa [JOK

34 .

BTopoii 3ak0OH TepMOIMHAMUKHU https://m.edsoo.ru/ff0c6230

35 [Tpuniun nevicteust u KII/ TermoBoit bubmuorexa [JOK
MaIlHHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KII/]

37 DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETHKH

38 O6o6maromuii ypok «MotekysipHast bubmmoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no Teme

39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK

https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI

40 [TapooGpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6

41 AOcomoTHAs U OTHOCUTEIbHAS BIIAYKHOCTD bu6mmoreka [IOK
BOo3ayxa. HacelenHslii map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramimueckue u

42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnmnoreka [JOK
KpUCTALIOB. JKHIKME KPUCTAILIBI. https://m.edso0.ru/ff0c65f0
CoBpemeHHbIE MaTepralIbl

43 [InaBrnenue u KpucTaIU3anus. Y aenbHas bubnmnoreka [JOK
TerioTa rasneHus. Cyomumanus https://m.edsoo.ru/ff0c6708

bu6nuoreka [JOK

44 YpaBHEHHE TeIIOBOrO bananca https://m.edsoo.ru/ff0c6820

45 DnekTpu3aius Tea. DIEKTPUIECKUH 3aps. bubmmoreka [JOK
JIBa BuJa DIEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ffOc6bcc
[TpoBOHHKH, TUIIEKTPUKH U

46 H(l))HprOBOHHI/iIKH. 3aI((I:H COXPaHEHHUSI bubmmorexa LIOK

https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
47 B3aumoneiictBue 3apsaoB. 3akon Kymnona. bu6mmoreka [IOK
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ToueuHbIil AIEKTPUUECKUN 3aps]T

https://m.edsoo.ru/ff0c6ced

Hanpsk€HHOCTD MEKTPUYECKOro MOJsl.

48 [TpuHIMI CYTIEPIO3UIMH ATEKTPUIECKUX bubmmorexa [TOK
N .. https://m.edsoo.ru/ff0c6df2
noJiel. JInauu HanpspKEHHOCTH
Pabora cui1 31eKTpOCTaTUYEeCKOro MOJIs. bubmmoreka [JOK

49
IMorennuan. PasHocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHMKY U TUATIEKTPUKH B

50 Z-)JIpeKTpl([)CTaTI/I‘-IeIEIKOM HOIjIe. bubmmorexa [JOK

https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IPOHUIIAEMOCTb
N bubnuorexa [JOK

°1 Duekrpodukocts. Konzercarop https://m.edsoo.ru/ff0c7126

59 DNEeKTPOEMKOCTh TNIOCKOTO KOHJIEHCATOPA. bubnnoreka [JOK
DHeprus 3apsHsKeHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0

53 JlaGoparopnas pabora "M3mepenue 1
ANEKTPOEMKOCTH KOHJeHcaTopa'

[IpuHuI nelcTBUS U NPUMEHEHUE

54 KOH/JIEHCAaTOPOB, KOIIMPOBAIBHOTO anmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHHE AIEKTPOIpruOopoB
DIIEKTPUUECKHI TOK, YCIOBHS €T0

55 cymectBoBaHusl. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConporuBienue. 3akoH
OmMa Ju1s1 yyacTka Lenu
[TocnenoBarenbHOE, MapaieIbHOE,

56 CMEIIIAHHOE COEIMHEHNE MPOBOIHUKOB. 05 bubnuorexa [JOK
JlaboparopHas pabota «3ydenue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEJIMHEHUS PE3UCTOPOBY»

57 PabGoTa 1 MOIIHOCTH ANEKTPHUIECKOTO TOKA. bubmmoreka [JOK
3akon J[xoyns-Jlenmna https://m.edsoo.ru/ffOc7838
3akon Oma IlJ'Ii{ MOJTHOU (3aMKHYTOM) BuGmiorexa LIOK

58 anekTpuueckoil nenu. Koporkoe 3ambikaHue. 0.5

JlabopaTtopnas padora «M3mepenne I1C

https://m.edsoo.ru/ff0c7ae0
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HCTOYHHKA TOKAa U €0 BHYTPCHHCTO
COIIPOTUBJICHUS

O06o0maromuii ypok «JIeKTpOIuHAMUKAY) /

bu6mmoreka [IOK

59
Bcepoccuiickasi mpoBepouHas pabota https://m.edsoo0.ru/ff0c8c56
KonTponbhas pabota no teme
60 "DnekTpoauHamuka" / Becepoccuiickas bubmmorexa [JOK
P P https://m.edsoo.ru/ff0c88be
poBepoyHas pabora
DNeKTpOHHAs TPOBOJUMOCTD TBEPIBIX
61 METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXmnpoBOAUMOCTb
62 OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB
[TomynpoBOAHUKY, UX COOCTBEHHAS U
63 npuMecHast mpoBoauMocTh. CBolicTBa p—N- bubmmorexa [JOK
P P ) https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DNEeKTPUUECKHUI TOK B pacTBOpax U
64 pacIuiaBax 3J€KTPOJIUTOB. bubnuoreka [IOK
DIIEKTPONUTHYECKAsT JUCCOLNAITHS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEeKTPUUECKHIA TOK B razax.
. . bubnuotexa [JOK
65 CaMoCTOSATENbHBIA U HECAMOCTOSITENBHBIIH
https://m.edsoo.ru/ffOc84ae
paspsa. Mouaus. [1nazma
DnekTpuueckue mpuOopbl U yCTPOMCTBA U UX
66 npakTHIeckoe npuMeHenue. [Ipasuina bubmorexa [JOK
P P P https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€301acCHOCTU
KonTponbhas pabota no teme
67 «nektpocraruka. [locTostHHBIN bubnuorexa [JOK
AIEKTPUYECKHUI TOK. TOKH B pa3iInyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 AtrectannonHas pabora (BIIP/KonTponsHas bubnmoreka [JOK

pabora)

https://m.edsoo.ru/ffOc8f6c
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11 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl

[TocTosiHHBIE MAarHUTBI U UX

1 B3aumoieiictBue. MarautHoe nose. Bektop 1 bubnuorexa [JOK
MAarHUTHON MHAYKUMH. JINHUKM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHYKIAH
MarauTtHoe 1nose NPoOBOJHUKA C TOKOM.

2 OmnsIT OpcTena. BzauMmoneiicteue 1 buGnuorexa [IOK

p ’ https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 Jlaboparopuas padota «3yueHue 1 1 bubmmoreka [JOK
MAarHUTHOTO TOJISI KATYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOTO TIOJISI HA POBOTHUK C

4 tokoM. Crmita Ammniepa. JlabopatopHast pabora 1 1 bubnmnorexa [JOK
«HMccnenoBanne qeUCTBHS IOCTOSSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha

5 BHOK cs1 3apshDKeHHYo JacTuiry. Cuna 1 brbmorexa [TOK
ABIDRYIIYIO P Yo nd https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabora cuinsl Jlopenua
DnekTpoMarauTHas UHAyKIus. [loTok

5 BEKTOpa MarHUTHON uHAYyKIuu. I1C 1
WHJYKIWU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykiuu dapanes

7 JlaGopatopnas pabota «lccnenoBanue 1 1 bubmuoreka [IOK
SIBJICHUS DJIEKTPOMAarHUTHOM UHAYKIIMN https://m.edsoo.ru/ff0cal50
NHAyKTUBHOCTB. SIBI€HUE CAMOUHIYKIUH.

8 OJ1C camouHIyKIIMH. DHEPTUS MarHUTHOTO 1 bubnuotexa [JOK

ITOJIA KaTyIIKHU C TOKOM. 9J'IGKTpOMaFHI/ITH06
I10JIC

https://m.edsoo.ru/ff0ca600
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TexHuueckue ycTpoucTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MATrHUTBHI, 3JIEKTPOMArHUThl,

o ANEKTPOABUTaTENb, YCKOPUTEIN
3JIEMEHTAPHbBIX YaCTHII, MHAYKIIMOHHAS TeYb

10 O6o06matomuii ypok «MarHuTHOE TOJe. bu6muorexa [JOK
DneKTpoOMarHuTHast MHIYKITUS» https://m.edsoo.ru/ff0cab82

1 KontponbHas padota nmo teme «MarHutHoe bu6muorexa [JOK
noJje. DJIeKTPOMarHuTHas HHIYKIHS https://m.edsoo.ru/ffOcad58
CB0OOIHBIE MEXaHNYECKIE KOIeOaHusl.

12 I"apmonnueckue konedanusi. YpaBHEHUE bubmmoreka [JOK
rapMOHHYECKHX KojebaHui. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPTUHU
Jlaboparopuas padota «Vcciienopanue

13 3aBHCHMOCTH MEepH0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»

Konebarenbubliit KoHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B UACATIbHOM
14 KoJIe0aTenbHOM KOHTYpE. AHAIOTUS MEXIY Bubmroreka LIOK
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJe0aHusIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 SHEPTUH B UJI€aTbHOM K0JIe0aTeIbHOM bubamorexa [TOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpe
[IpencraBienue o 3aTyxaroUMX KoaeOaHUIX.

16 BoinykeHHbIE MEXaHUYECKUE KOJIeOaHMUs. bubmuorexa [JOK
Pe3onanc. BeinyxneHHbie https://m.edsoo.ru/ffOcbb86
AJIEKTPOMarHuTHbIE KoieOaHus
Ilepemennsbiit Tok. CHHYCOUAIBHBIN

17 MepeMEHHbII TOK. MOITHOCTh NEPEMEHHOTO bubmuotexa [JOK

TOKa. AMIUTUTYIHOE U JEHUCTBYIOIIEE
3HAYECHHUE CUJIbI TOKA M HAIIPSDHKEHUS

https://m.edsoo.ru/ffOcbd34
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Tpauchopmarop. [IpousBoacTBo, nepenada u

18
MOTpeOIeHNE NIEKTPUIECKON YHEPTHH
YCTpOHCTBO U MPAKTHYECKOE MPUMEHEHUE
19 AJIEKTPUUYECKOTO 3BOHKA, T€HEpaTopa bubamorexa [JOK
p > patop https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKA, JIMHUM 3JIeKTpornepeaay
DKOJIOTUYECKHE PUCKH TP MPOU3BOJICTBE
20 anekTposnepruu. KynpTypa ucronb30BaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctsb bubmmoreka [JOK
pacnpoCTpaHEeHUs U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI
29 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubmmoreka [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNEeKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubamnoreka [JOK
ckopocTs. [lIkana 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [TpuHIMIIBI paTUOCBSI3U U TETIEBUACHHUS.
Pa3Butne cpencts cBs3u. Pannonokarus
but6mmoreka [{OK
25 KonTponbnas pabota «KoneGaHust 1 BOTHBDY
p p https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOe pacpocTpaHeHHEe CBETa B
26 O,ZI:HO OJIHOI1 C eﬂi T(l):)qeqli)blﬁ HCTOYHHUK bubmmorexa [JOK
P peze. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpakeHne cBeTa. 3aKOHBI OTPAKECHUSI CBETA.
27 [TocTpoenue n300pa>keHN B MIIOCKOM bubmorexa [TOK
p p https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue ceera. [lonHOE BHyTpeHHEE
28 orpaxkenue. [IpenenpHbIi yroa HoJIHOIo bubnnorexa [JOK
P P A https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHHUS
29 JlaGopatopnas pabora «3mepenue bubmuotrexa [JOK

MOKaszaTeiId MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cc324
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Jlunssl. [TocTpoenune n300pakxeHuit B TUH3E.

30 ®opmyJiia TOHKOH JIMH3bL. Y BEIIMYCHUE bubmorexa [JOK
pMY ' https://m.edsoo.ru/ffOcddle
JIUH3bI
31 Jlaboparopuas pabota «Vccienoanue
CBOMCTB M300paKEHUN B IMH3AX)
Jucnepcus cera. CoKHBINA COCTaB OEJIOT0O
32 ceera. [[Ber. JlabopaTopHas pabora
«Habnroenue qucrnepcuu cBeTay
33 Wnrtepdepennus creta. Judpaxius ceera. bubnmoreka [JOK
JudpakionHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
["panu1pl NPUMEHUMOCTH KJIACCHUECKON
36 MexaHukH. [locTynarsl cienuanbHoi Teopun bubmmorexa LIOK
' Y A p https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. bubnuotexa [JOK
3ameJieHne BpeMEHH U COKpaIlleHUe JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMMYIbC PENSATUBUCTCKOM
38 yacTHUIbl. CBA3b MacChl C DHEPrueh u bubmorexa HOK
) P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
39 KontponbHas padora «OnTrka. OCHOBBI bubmuoreka [JOK
CIIELIMAIBHON TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. OHeprus n bubmuoreka [JOK
HUMITYJTBC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnmnorexa [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl (hoTodrpdekra. YpaBHeHuE
N (? b P but6mmoreka [IOK
42 OnHiTeitHa 11 poroapdexra. «KpacHas

rpanuna» Gotorddexra

https://m.edsoo.ru/ff0d015e
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JNasnenue ceera. Onbitel I1. H. JIeGenena.

bubnunoreka LIOK

43
XUMHYECKOE JeHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE

44 npuMeHeHHe: (OTOIEMEHT, (POTOJATUHK,

COJTHEYHas OaTapesi, CBETOIUOT

45 Pemenue 3agad no reme «1€MEHTHI bubnuorexa [IOK
KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI

46 Pezepdopaa o paccesHuio 0-4acTu bubmorexa [JOK

PBOP P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bubnuoreka [IOK
47 [Toctynatel bopa
y p https://m.edsoo.ru/ff0dOafa
N3nydenue u noryiomieHne GOTOHOB IPHU
48 e eyzoae aToma C OJJHOTO q)OBHﬂ 3Hepr1/m bubmorexa OK
P . P P https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Bunel criekTpoB
BomnHoBrle cBoricTBa yacTul. BoiHEI e

49 Bpoitns. KopnyckynsipHo-BoTHOBON bubmuorexa [IOK
nyanu3Mm. CIOHTAaHHOE U BBIHY)KJICHHOE https://m.edsoo.ru/ff0d0ca8
W3ITy4eHUE
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI

50 Pezepdopaa o onpeaenennio cocrasa brbmorexa [TOK

PROPA pel https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TYyUCHUS
CaoiicTBa anb(a-, 6eta-, raMMa-U3Iy4deHUsI.

51 Brnusinue pagnoakTHBHOCTH HA KUBBIC
OpraHU3MBbI
OTkpbITHE IPOTOHA B HEUTpoHA. M30TOMbI.

59 Anbda-pacniaa. DNeKTPOHHBIA U bubmuoreka [IOK
MO3UTPOHHBIN OeTa-pacnaj. ['amma- https://m.edsoo.ru/ff0d1162
W3IIy4eHUE
DHeprus CBS3U HYKJIOHOB B sifpe. SnepHbie

P yIf P P bubmuoreka [JOK

53 peakiuu. SnepHsiit peaktop. [Ipobiaemsl,

NEPCICKTUBLI, SKOJIOTUYCCKUC ACIICKThI

https://m.edsoo.ru/ff0d1356
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SIICPHOM YHEPIETUKH

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
o3uTpoHa. Merobl HAOMIOACHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHULL.
Kpymisiii cton «®yHaaMeHTaabHbIE
B3anMoeiicTBus. EAMHCTBO usnyeckon
KapTUHBI MUPay

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Orarnbl pa3BuTHs acTpoHoMuH. [IpuknamgHoe
Y MUPOBO33PEHUYECKOE 3HAYCHUE
actpoHomuu. Bun 3Bé3nHoro Heba.
Co3sBesnus, ipKue 3BE3/IbI, INTAHETHI, UX
BuauMoe asuxkenue. ConHeuHas cucTteMa

56

57

58

59

Connue. ConHeyHast akTUBHOCTb. MICTOUHMK
sHeprun CoJiHIa U 3BE3]

3BE3/1bI, KX OCHOBHBIE XapaKTEPUCTUKH.
3BE31bI INIABHON MOCIEA0BATEIbHOCTH.
Buytpennee ctpoenue 38&31. CoBpeMeHHBIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposrorn COJIHIIA U 3BE3N

Muneunsiii [yt — Hama ['anaktuka.
ITonoxxenne n nBuxenne CosHLa B
lNanaktuke. I'anaktuku. YEpHbIE ABIPHI B
sIpax rajJakTHK

Bcenennas. Pa30eranue ranaktuk. Teopus

Bbosbiioro B3peiBa. PenukroBoe usiydyeHue.
MeraranakTuka

60

61

62

Hepemennsie mpobieMbl aCTpOHOMUHT
KonTtponbHas pabota «1eMeHTHI

ACTPOHOMHUU U aCTpO(i)I/IE}I/IKI/I»

O6o06maromuit ypok. Ponb puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAJIbHOM M STHISCKOMN



https://m.edsoo.ru/ff0d0e38

cdepax AeaTeTbHOCTH YeTIOBeKa

63

64

O6o06maromuii ypok. Pois 1 mecto Gpusnuku
Y aCTPOHOMHHM B COBPEMEHHOM HAy4YHOU
KapTUHE MHpa

O6o06maromuii ypok. Ponb ¢puzudeckoit
Teopuu B (HOPMUPOBAHUHU MIPEACTABICHUI O
¢bu3nueckoil kKapTuHe MUpa

65

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTHHBI MUpPa B O0ILEM PsiTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX IIPEICTABICHUIT O

pUpoIe

66

O6o06maromuii ypok. MarHuTHOE TIOJIE.
DneKTpoOMarHuTHast MHAYKIIHUS

67

68

O6o6matomuii ypok. Ontuka. OCHOBBI
CHEIMAILHOW TEOPUN OTHOCUTEILHOCTH
AttecranmonHas padora (KoHtponpHas
paborta)

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1784
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMOBI

10 KJIACC

Kon
NMpoBepPsiEMOro
pe3yJbTara

10.1

HpOBepﬂeMLIe NpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06pa30BaTeJIbH0ﬁ MmporpaMMmal CpeaHETro 0611{61"0 06p330BaHI/Iﬂ

JleMOHCTpHpOBaTh Ha HpUMEpax pojlb U MECTO (QU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU H

TEXHOJIOTHi, B IPAKTUYECKOU EATEIbHOCTH JIFOACH

10.2

10.3

YYHuTHIBAThH T'paHullbl MNPHUMCHCHUSA H3YUCHHBIX (1)H3PI‘-IGCKI/IX MOIIGJIGI;'II
MaTepuaibHas TOYKa, MHEpLUalbHasg CUCTEMa OTCU€Ta, abCOJIIOTHO TBEPIOE
TEJO, UICAIBHBIN Ta3; MOJIEIM CTPOCHMS Ia30B, KMIKOCTEH U TBEPABIX TEII,

TOYCYHBIN AIIEKTPUUECKUI 3aps]l — P pelieHnH (HU3NUeCcKUX 3a1a4

Pacnio3naBath Qu3nueckue siBieHUs (IPOLECChl) U OOBSACHATH MX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUM CTPOEHHUS BEIlECTBA
U DJIEKTPOAMHAMHUKU: PaBHOMEPHOE U PaBHOYCKOPEHHOE IMpPSMOJIMHEIHOE
JIBUKCHHE, CBOOOIHOE MaJCHUE TEJ, JBHKCHHE 1O OKPYKHOCTH, MHEPIHS,
B3auMmozeiicteue Ten; auddysus, OpOyHOBCKOE JBHMIKEHHE, CTPOCHHE
KHUAKOCTEH M TBEPABIX TeJd, H3MEHEHHWe o0béMa Tel NpH HarpeBaHUH
(oxynaXkaeHun), TEIIOBOE paBHOBECHUE, UCIIApEHHE, KOHICHCAIUs, TUIaBJIeHHE,
KpUCTaJUIM3a1ysl, KUMIEHNE, BIAXKHOCTh BO3/1yXa, MOBBILIECHUE JaBJICHUs ra3a
P €ro HarpeBaHUM B 3aKPBITOM COCYZAE, CBSA3b MEXAY IlapaMeTpamu
COCTOSIHMSI Ta3a B M30IpoLeccax; »DSJIEKTpU3alus Tell, B3auMOJEICTBUE

3apsAI0B

10.4

OHI/ICI)IBaTI) MEXaHHUYECKOEC ABHKCHHC, I/ICHOJ'II)3y51 (1)I/I3I/ILIGCKI/IC BCJIMYUHBI.
KOOpJAWHATA, MyTh, MEPEMEIIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMIYJIbC  TeJa, KWHETHYeCKass  OSHEprus, IOTCHIHUAIbHAs  DHEPrus,
MeXaHU4YecKass pabora, MEXaHHUYECKash MOIIHOCTh, TMPHU ONMUCAHUU IPABUIHHO
TpaKTOBaTB (i)I/I?)I/I‘-IeCKI/Iﬁ CMBICJT I/ICHOJ'II)?,yeMI)IX BCJIIMYHH, UX 0603Ha‘-IeHI/I${ 158
C€IUHUIIBI, HAXOIUTH (1)OpMy.TIBI, CBS3BIBAKOIIINC }IaHHYI-O (1)I/ISI/I‘ICCKyIO BeJ'II/I‘-II/IHy

C ApYTUMHU BCINYUHAMU

10.5

OnuceiBaTh W3YYCHHBIE TEIUIOBBIE CBOWCTBA TN M TEIJIOBBIE SIBICHMUS,
UCTIONB3Ysl (PU3MYECKUE BEIMYUHBL JABJICHHME ra3a, TeMIleparypa, CpeaHss
KHHETHYeCKast SHEPTHUs Xa0THYECKOTO JBYDKCHHUS MOJIEKYII,
CPEIHEKBaIpaTU4HAsl CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSSA
sHeprus, paboTa rasza, Kod3()(UIMEHT TMOJE3HOr0 MACHCTBUS TEIIOBOTO
JBUTATENS; TPU ONHMCAHWU TPABUIBHO TPAaKTOBATh (U3MUECKUH CMBICI
UCTIONIb3YEMBbIX BEJINYHMH, UX O0O3HAYCHHS M CIUHHIBI, HAXOJUTH (OPMYIIBI,

CBSA3BIBAIOIIUE JAHHYIO (U3UYECKYIO BEIMUMHY C IPYTUMHU BETUYUHAM




10.6

OnucelBaTh U3YYEHHBIE IEKTPUUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUYECKHE
SBJICHUSA (TIPOLIECCHI), MCHONB3ysd (U3NUYECKUE BEIUYMHBL: AIIEKTPUUESCKUN
3apAl, DJIEKTPUYECKOE II0JI€, HAIPsHKEHHOCTH II0JIA, ITOTCHIWA, Pa3HOCThb
NOTEHIMAJIOB; MPU ONMCAHUM NPABUIBHO TPAKTOBaTh (U3MYECKUN CMBICH
UCTIOJIb3YEMBIX BEIMYUH, UX O00O3HAYECHUS M €AMHUIIBI; YKa3bIBaTh (HOPMYIIHI,

CBA3BIBAIOIIUEC JAHHYIO (1)I/I3I/I‘-I€CKYIO BCJIIMYUHY C APYTUMH BCIMYNHAMUA

10.7

AHATM3UPOBATh (PU3UYECKHE MPOLECChl U SIBICHUS, HUCIOIB3Ys (DU3UYECKHE
3aKOHBI M TPUHIUIBI: 3aK0H BceMupHoro tsaroTeHus, |, Il u Il 3akoHbI
HploTOHa, 3aKOH COXpaHEHUS MEXaHUYEeCKOW OSHEPIrHH, 3aKOH COXPaHCHHS
UMIyIbCa, HPUHIMI  CYNEPHO3UIMH  CHJI, TPHHIMI  PABHOMPABHS
WHEPIHUATBHBIX CHCTEM OTCUETa; MOJICKYJISIPHO-KHHETUYECKYIO  TEOPHUIO
CTPOCHHS BEIIECTBA, T'a30BbIC 3aKOHBI, CBSA3b CPEIHEH KMHETHYCCKON DHEPIHH
TEIUIOBOTO JIBMXKCHHSI MOJICKYJ ¢ aOCOJIOTHOW TeMIepaTypou, MEpBbIi 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHCHHUS IJICKTPHUECKOTO 3apsjaa, 3akoH KyioHa;
IIPH 3TOM Pa3INdaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0 MAaTeMaTHYECKOES

BBIpQXXEHHE U YCIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

OOBSICHIATH OCHOBHBIE NPUHIUIIBI ACHCTBUS MAIIUH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBMS MX O€30IIaCHOTO  HCIOJb30BaHUSA B

HOBC@HHGBHOﬁ KHU3HHU

BBIOMHATE OKCHEPUMEHTHI MO0 HCCIENOBaHUIO (U3UYECKUX SBICHUH W
nmponeccoB € MCIOJIB30BAHUEM NPSAMBIX W KOCBCHHBIX H3MepeHPII>i; Ipu 3TOM
dbopmynupoBarh TpodiemMy (3adady) UM THIOTE3y Y4EOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpYAOBaHUS, MPOBOAUTH OIBIT U

(I)OpMy.]'II/IpOBaTB BBIBObI

OCYH_IGCTBJ'I}ITB MpsAMBIC U KOCBCHHBIC U3MCPCHUSA (I)I/I3I/IquKI/IX BCJIMYHWH, TIpU
9TOM BBI6I/IpaTB ONTHUMAJIbHBIN CITIOCOO HU3MCPCHUS U UCIIOJIB30BATh U3BECTHLIC

METO/1bI OLICHKH MOIPEITHOCTEN N3MEPEHNI

HccnenoBaTh  3aBUCUMOCTH  MEXAy  (U3MUECKMMU  BEJIMYMHAMU  C
HCIIOJIb30BaHUEM MPSMBIX W3MEpPEHUH; MPU ATOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUpPOBaTh PE3yNbTaThl MOTYYEHHONW 3aBUCHUMOCTH (PM3NYECKUX BEJIHYUH B

BUIC Ta6J'II/II_I )51 Fpa(I)I/IKOB, ACJIaTh BbIBOJBI 110 PE3YJIbTAaTaM UCCIICAOBAHUA

CobmoiaTe mpaBuia 0€30MacHOrO Tpyda MpU MPOBEICHUH HCCIEIOBAaHUN B
pamMKax y4eOHOTrO JKCIepUMEHTa, y4eOHO-UCCIIEOBATEIhCKON U MPOEKTHOMN
JIEATETLHOCTH C UCTIOJIb30BAaHUEM U3MEPUTETBLHBIX YCTPOUCTB M JIA0OPaTOPHOTO

00opyoBaHus

10.13

Pemate pacu€THbIC 3a7a4M C SBHO 3aAaHHOM (PM3MUECKOU MOJIEIBIO, HCTIOIb3YS
¢u3nueckue 3aKOHBI M TPUHIMIBI, HAa OCHOBE AaHAlW3a YCIOBHUS 3a/a4d
BBIOMPATh (PU3NYECKYIO MOJIEIb, BBIACTATH (PU3UUECKUE BETMUUHBI U (HOPMYIIH,
HEoOXOoaUMBbIe JUIs €€ PeICHHs], IPOBOJUTH PACUETHl U OLCHUBATh PEATbHOCTh

MOJIy4YEHHOT0 3HauYeHUs (PU3UUECKOI BETMYMHBI

10.14

Pemrates kadecTBeHHBIC 3aaa4yui: BBICTpauBaTb JIOTHYCCKHU HEIIPOTHUBOPCUMBYIO




LEMOYKY PaCCYKJICHHIM ¢ OMOpOoM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U

buznueckue SBICHU

10.15

Hcnonp3oBath npu pemeHHH y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIMOHHbIE
TEXHOJOTMM A  IOMCKA, CTPYKTYpUPOBaHHWsA,  HHTEpIpETAlMM U
IpeCTaBiIeHNs y4eOHON U HaydyHO-IIOMYJIAPHON MH(pOpMALMH, [TOJy4YEeHHOH u3
pa3jIMYHbIX  MCTOYHUKOB;  KPUTHYECKM  aHAJIM3UPOBATh  IOJYy4aeMYIo

UH(POPMALINIO

10.16

[IpuBoaMTH MpUMEPH! BKIIAAA POCCUHCKUX M 3apyOEkHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIETO MHUpa, B pPa3BUTHE

TEXHHUKH U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpETHUECKUE 3HAHUA MO (PU3UKE B TOBCETHEBHOM KU3HU IS
obOecrieueHrs 0€30MacHOCTU MpPHU OOpalIeHHH ¢ MPUOOpPAMH M TEXHUYECKUMHU
YCTPOMCTBaMH, JJIS  COXpaHEHUs  3J0pOBbA M  COOJIIOJCHHS  HOPM

HKOJIOTMYECKOTO MIOBEJICHUS B OKpY»Katollel cpejie

10.18

Paborars B rpynme C BBINOJHEHHEM pPa3UYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh Pa0OTy TPYIIBI, PAMOHAILHO PACIPEACNIATh OOS3aHHOCTH U
IUIAHUPOBATh  JIEATENIbBHOCTh B HECTAHAAPTHBIX CUTYyalMsAX, aJeKBaTHO
OLICHMBATh BKJAJ KaXIOr0 M3 YYaCTHUKOB TIpYyIIll B  pPELICHHUE

paccMaTpuBaeMoOi MPOOIEMBI

11 KUIACC

Kon
NpoBePsIeMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbLTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeILHO MPOrpaMMBbl CPeHET0 001IEro 00pa3oBaHuUsI

111

11.2

JleMoHCTpHUpOBaTh Ha HpUMEpax pPojidb U MeCTO (U3UKH B (HOPMHUpPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B IIPAKTUYECKON JEATEIBbHOCTH JIIOAEH, LIEIOCTHOCTh U €IMHCTBO

buznyecKoil KapTUHBI MUpa
YuuThiBaTh TpaHUIBl NPUMEHEHHUS HW3YYEHHBIX (DU3MUECKHX MOJIENEe:
TOUEYHBIN AIEKTPUUYECKUN 3apsl, sfJepHas MOJAENb aToMma, HyKJIOHHAs MOJENb

ATOMHOTIO sApa IMpUu pCHICHUN (1)I/I3I/I‘-IeCKI/IX 3aaad

11.3

Pacno3naBath (usnueckue siBieHUs (MIPOLIECCH]) U OOBSCHITH MX Ha OCHOBE
3aKOHOB  JJIEKTPOAMHAMHKM M  KBAHTOBOM  (DM3HMKM:  DJIEKTpUYecKas
IIPOBOAMMOCTbB, TEINIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEHCTBUS TOKa,
B3aUMOJICHICTBME  MAarHUTOB, JJIEKTPOMAarHUTHas  MHAYKLHA, JIE€HCTBHE
MarHUTHOIO IMOJi Ha INPOBOJHMK C TOKOM U JBWKYIIMICS 3apsn,
AJIEKTPOMArHUTHBIE KOJEOaHUS M BOJIHBI, NPSIMOJUHEHHOE pPacIpoCTpaHeHHE
CBETa, OTpAXEHUE, IpeoMiieHre, nHTepdepeHnus, AuppaKys 1 NoaIpru3aus

CBeTa, qucrepcus ceera, Gporornekrpudeckuit 3pdext (pororddexr), cBeToBOE




JaBJieHWe, BO3HUKHOBEHHE JIMHEMYaTOro CHEKTpa aToMa  BOJOpOAa,

CCTCCTBCHHAA U UCKYCCTBCHHAA PAIUOAKTHUBHOCTDb

11.4

115

OnuceiBaTh HU3YUCHHBIC CBOMCTBA BCIIIECTBa (BJIGKTpI/I‘-IeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE,  JJIEKTPUYECKYI0  IPOBOJAMMOCTh  Pa3jMuYHBIX  Cpel) W
9JIEKTPOMArHUTHbIE ABJIEHUS (TIPOIIECCHI), UCMOJB3YS (PU3HUECKHUE BEIUMYMHBI:
IIEKTPUYECKUH 3apsij, CUJIa TOKA, JJIEKTPUUECKOE HAIIPSHKEHUE, SIIEKTPUUECKOE
COMPOTHBIICHUE, pa3HOCTh moTeHmuanos, JJ[C, pabora ToOKa, WHAYKIHS
MarHUTHOTO MOJs, cuia Amnepa, cuina JlopeHna, MHIYKTUBHOCTh KaTyIIKH,
SHEPrusl AEKTPUIECKOr0 U MATHUTHOTO TOJIeH, IEpUO/T U YacToTa KoJieOaHUi B
K0JIeOATEIbHOM KOHTYpE, 3aps[ W Cuja TOKa B TPOLECCe TapMOHUYECKHX
JIEKTPOMATrHUTHBIX KoJicOaHWU, (POKYCHOE pAacCTOSIHME W ONTHYECKas CHIIa
JUH3bI, TPU ONUCAHUM TPABUIBHO TPAKTOBATh (DU3MUECKHI  CMBICIT
UCIIONIb3YEMBIX BEIMYMH, UX 0003HAYCHHs] U €AMHUIIBI; YKa3bIBaTh (OPMYIIBL,

CBA3BIBAIOIINEC JaAHHYIO (1)I/ISI/III€CKYIO BCJIIMYMHY C APYTHUMU BCINYHHAMU

OnuceiBaTh H3y4YEHHBIE KBAHTOBBIE SIBICHMS W IPOLIECCHI, HCIONb3Ys
(¢u3nuecKue BEIUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
9acTOTa CBETA, SHEPrHs M UMIYNbC (OTOHA, NMEPHOA HOIypacHaaa, SHEprHs
CBSA3M aTOMHBIX sjiep; NPU ONMCAHUU MNPABHIBHO TPAKTOBaTh (U3NUYECKUIL
CMBICI HUCIOJb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U E€IMHMIIbI; yKa3bIBaTh
(bopMynbl, CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYHMHY C JIpPYTUMU

BEIWMYMHaAMH, BBIYHUCIATHh 3HAYCHUEC q)HSH‘-IGCKOﬁ BCIINYHNHBI

11.6

AHanu3upoBath (pU3MYECKHE TMPOLECCHl M SBIEHMS, UCIONb3Yysd (PU3NYECKHE
3aKOHBl M NpPUHLOMINBL 3aKkOH OMa, 3aKOHBI IIOCJIENOBAaTEIBHOIO U
NapaJuIeJIbHOTO COEIUHEHMSI MPOBOJHUKOB, 3akoH Jlxoyms — Jlenna, 3akoH
AIIEKTPOMAarHUTHOW MHIYKIMM, 3aKOH HPSIMOJIMHEWHOTO pPAacCIpOCTpaHEHUS
CBETAa, 3aKOHbl OTPAKEHUS CBETAa, 3aKOHbBI IPEJIOMJICHHUSI CBETa, YpaBHEHHE
OiHmreitHa Uit QoToddderra, 3aKOH COXPAHEHUS OSHEPruu, 3aKOH
COXpaHEHUs MMIIYJbCa, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOrO 3apsja, 3aKOH
COXpaHEHUs MacCOBOI0 4HcCIa, MOCTyaaTsl bopa, 3aKOH pajgMOaKTUBHOTO
pacmajga; HpH 3TOM pas3jinyaTh CIOBECHYI (DOPMYIHPOBKY 3aKOHa, €ro

MaTEeMAaTUYCCKOC BBIPAKCHHUEC U YCIIOBHUA (FpaHI/ILILI, O6JI8.CTI/I) NPpUMCHHUMOCTH

11.7

OHpeI[eJ'ISITI) HaImpaBJICHUEC BCKTOPA MHAYKIWKW MAarHMTHOI'O ITOJIA IPOBOAHHKA C

TOKOM, CHJIbI AMnepa H CUJIBI HopeHua

11.8

CTpOI/ITB " OIIMChIBATh I/I306pa)KCHI/IG, CO31aBa€MOC INIOCKUM 3CPKAJIOM, TOHKOH

JIMH301

11.9

BrimonaaTte OKCIICPUMCHTBI IO HCCJICIOBAHUIO (1)I/ISI/I‘I€CKI/IX SIBJICHUU U
nmponeccoB € HMCIIOJIB30BAaHUCM IMIPAMBIX U KOCBCHHBIX H3MCpCHI/II>'I; Inpu 3TOM
dbopmynupoBarh TpodieMy (3a7ady) W THIOTE3y Y4EOHOTO JKCIIEPUMEHTA,
cOOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOpPYAOBaHHS, MPOBOAUTH OIBIT U

(bopMyITUPOBATH BBIBOIBI

11.10

OCYH_IGCTBJ'I}ITB NpsAMBIC U KOCBCHHBIC U3MCPCHUA (I)I/ISI/I‘-IGCKI/IX BCJIIMYUH; IIPpU




9TOM BBIGI/IpaTB ONTUMAJIBHEINA CIIOCO0 HU3MCPCHUS U UCIIOJIB30BATh U3BCCTHLIC

METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN

11.11

11.12

HccnenoBaTh 3aBUCHMOCTH (PU3MYECKUX BEITUYHMH C UCTIOJIB30BAHUEM IPSIMBIX
U3MEPEHUIl; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH pe3yibTaThl
MOJIyYeHHOM 3aBUCHMOCTH (DPM3UYECKUX BEIMYMH B BUIE TaOMUI] U rpaduxos,

ACJIaTh BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUA

Cob6mronaTh npaBuiia 6€30MacHOTO TpyZa MPU MPOBEICHUHM UCCIEAOBaHUN B
paMKax y4eOHOro JKCIepUMEHTa, Yy4eOHO-HCCIeI0BaTeNbCKONH U MPOEKTHOU
JNEATEIbHOCTH €  HUCIOJb30BAHMEM  HU3MEPUTEIBHBIX  YCTPOICTB U

71a00paTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuéTHble 3aJjauu ¢ SIBHO 3a/laHHON (PU3NYECKOI MOJEIBIO, UCIIONIb3Ys
¢u3nyeckue 3aKOHbl M NPUHLMIBI, HAa OCHOBE AaHalW3a YCIOBUS 3334l
BBIOMPATh (PU3NIECKYIO MOEIb, BBIICIATH (PU3UUECKUE BEIMIUHBI U (OPMYIIHI,
HeoOXouMble i €€ pelIeHUs], IPOBOJUTh Pacuy€Thl U OLIEHUBATh PEAIbHOCTD

IMMOJIYYCHHOI'O 3HAUCHU A (i)HSH‘lGCKOfI BCIMYHHBI

11.14

11.15

11.16

11.17

11.18

11.19

Pemate kadecTBEHHEIC 3aa4yu: BBICTpauBaTb JIOTHYCCKU HCIIPOTHBOPCUMBYIO
HOCIIOYKY paCC}’)K,Z[CHI/Iﬁ C OHOpOI>'I Ha HU3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U

q)HSI/I‘leCKI/Ie SIBJICHHUA

Hcnonb30BaTh NpH pelieHUH y4eOHBIX 3a]1ad COBpEMEHHbIE MH(OPMaIlMOHHBIE
TEXHOJIOTMM Ul IIOMCKA,  CTPYKTYPUPOBAaHHUsS,  MHTEpPIpETAlUUd U
IpeJICTaBICHUs y4eOHON U HayYHO-TIOMYJISIPHOM MH(OpMalKK, MOJTY4eHHOHN 13
pa3siIMYHBIX  HMCTOYHUKOB;  KPUTHYECKM  AHAIU3UPOBATH  IIOJY4aeMYIO
UH(POPMALINIO

OOBSICHATH MPUHLUIBI IEHCTBUS MaIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB;

pa3jindaTb YCIOBUA UX 0€30ITaCHOr0 UCITOIb30BaHUS B MMOBCEIHEBHOM KM3HU

[TpuBOANTE MpHUMEpPHI BKJIA/Ja POCCUICKUX U 3apyOekHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHE

TEXHUKHA U TEXHOJIOTHH

Hcnoap3oBaTh TCOPCTUUCCKHUE 3HAHUA 10 (1)I/ISI/IKG B HOBCGHHeBHOI\/'I JKHU3HU OJIs1
oOecrieueHrs 0€30MacHOCTU MpHU OOpalleHUH ¢ NMPUOOpaMH U TEXHUYECKUMU
YCTPOMCTBaMHM, JJIsI  COXpPAHEHUS  370pPOBbS M COONIONEHUS  HOPM

HKOJIOTUYECKOTO MOBEJICHUS B OKpYKalolIeil cperie

PaGorate B Tpymnme ¢ BBIIOJIHEHHEM pa3IMYHBIX COLMAIBHBIX — pOJIei,
IUIAHUPOBATh PAOOTy TPYIIbl, PALMOHAIBHO paclpelesTh OOSM3aHHOCTH U
IUIAHUPOBATh JICATENBHOCTh B HECTAHJAPTHBIX CUTYaLUsIX, JICKBATHO OLICHUBATh

BKJIa/] KaX/I0T0 U3 YYACTHUKOB TPYIIIBI B PEIICHNE pacCCMAaTPUBAEMOM MPOOIEMbI




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pas3jaena

Kox nposepsiemoro

3JIEMCEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3UKA 1

METO/Ibl HAYYHOI'O ITIO3HAHUA

11

1.2

®duzuka — Hayka o mpupoae. Hayunbie metomsl
MO3HAHMSI OKpY>Karolero Mupa. Posib skciepumenTta
U TEOpUU B TIpollecce€ TMO3HAHHUS IPUPOJIBL.

OKcriepuMeHT B pusuke

MonenupoBanue ¢usnveckux  SBICHHH WU
npoueccoB. Hayunele rumnores3sl.  ®Pusnueckue
3aKOHBI M TeopuH. ['paHULBI NPUMEHUMOCTHU
¢usnyeckux 3akoHOB. [IpuHLIMI COOTBETCTBUS.
Pore m wmecro ¢usukm B POpMHpPOBAHUHU
COBPEMEHHOM  HAy4yHOM  KapTUHBI  MHUpa, B

MIPAKTUYECKOHN AESITeIbHOCTH JII0IeH

MEXAHHUKA

KMHEMATHKA

2.11

MexaHndeckoe  JBHIKEHHE. OTHOCHUTENBLHOCTD
MexaHuueckoro aBmkeHus. Cucrema oTCuéTa.

Tpaexropus

2.1

2.1.2

2.1.3

[lepemerienne, CKOpocTb  (CpemHsii  CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepuaibHON
TOYKHU, UX NPOEKIHUH HA OCU CUCTEMBI KOOpAMUHAT.

CrnoxeHue mepeMenIeHu U CJI0KEHUE CKOPOCTEH

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEITHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOPJAMHAT,
CKOPOCTH, YCKOpPEHHs, MyTH U [epeMelleHus

MaTCpHaHLHOﬁ TOYKHU OT BPECMCHU

2.14

CBoOoaHoe majieHre. Y CKopeHue cBoOOOHOTO

naacHus

2.15

KpuBonuneiinoe JIBHYKEHUE. PaBrOMepHOE
JBIKCHUE MATEPUAIIBHOM TOYKU IO OKPYKHOCTH.
YrioBast CKOpOCTb, JIMHEMHAs CKOpOCTh. Ilepuon u

yacrora. L{eHTpocTpeMuTeNbHOE YCKOPEHNE




2.1.6

TexHUYeCKHEe YCTPOMCTBA: CIHUAOMETp, JBH)KEHUE

CHapsA 0B, HCTIHBIC U PCMCHHBIC IICPCAavYn

2.1.7

[TpakTudyeckue paboThl. V3MepeHHE MIHOBEHHOM
ckopoctd. McciaenoBaHue COOTHOLICHHS MEXKAY
IyTAMH, IIPOWICHHBIMU TEJIOM 3a
IIOCJICZI0OBATENbHBIE PAaBHBIE IMPOMEXKYTKH BPEMEHU
IIPU PAaBHOYCKOPEHHOM JIBMJKCHUM C HAadaJabHOU
CKOPOCTBIO, paBHOW Hymt0. M3ydeHue NIBH)KEHHUSA
HIapyvKa B BA3KOM JKUIKOCTU. M3ydeHue nBUKEHMS

TCia, 6pOH_ICHHOFO TOPHU30OHTAJIbHO

2.2

JIMHAMUKA

2.2.1

IIpununun  otHocuTensHOCTH ['amunes.  IlepBerit

3akoH HproToHa. UHEpuHabHbIE CHCTEMBI OTCUYETA

2.2.2

Macca Tena. Cuia. HpI/IHHI/IH CYIICPIIO3UTIUHU CHIT

2.2.3

Bropoii 3akon HploToHa 17151 MaTepuaabHON TOUYKU
B uHepuuanbHoi cucteme orcuéra (MCO). Tperuit

3akoH HeroToHa st MaTCPHUAJIBbHBIX TOYCK

224

2.2.5

2.2.6

2.2.7

3akoH BCCMUPHOTO TATOTCHUA. Cuna TsSXKeCTH.

IlepBast kocMHuueckas ckopocTh. Bec tena

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpennsa. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbKEHUSI U cujia TpeHus nokos. Koadduument
TpeHust. Cuila CONpPOTHUBIICHUS NIPU ABM)KEHUU TeENa
B )KHMJIKOCTHU WJIU Ta3e

[TocrynarenpHoe W  BpamaTeIbHOE JIBHIKEHUE

a0COIOTHO TBEPAOTO Tea

2.2.8

MOMEHT CuJIBI OTHOCHUTEIBHO OCH BpALICHMS.
[Inedo cunel. YcmoBus paBHOBECHS TBEPAOIO TEJa B
15100

2.2.9

2.2.10

Texuuueckue YCTpOﬁCTBaZ MHNOAIIHUITHUKH, IBUXKCHHUC

HCKYCCTBCHHBIX CITYTHUKOB

[Ipaktnueckue paboTel. M3ydeHwe JBHKCHHS
Opycka 10 HAaKJIOHHOW IJIOCKOCTH TMOJ JEHCTBUEM
HECKOJbKUX cuil. VccnenoBanne 3aBUCHMOCTH CHJI
VIOPYTOCTH, BO3HHUKAIONMX B AcPopMUpyeMOn
NpYXUHE U PE3UHOBOM 00paslie, OT BETUYMHBI MX

nepopmanuu. MccnenoBanue yclnoBUM paBHOBECHS




TBEPIIOTO TEJa, UMEIOIIETO OCh BpAIIEHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

Nmnynbe ~ maTepuaabHOM ~ TOYKHM,  CHCTEMbI
2.3.1 MaTepUaIbHbIX TOUEK. VIMITylbC CHIIBI U U3MEHEHUE
UMIIyJIbCa Tea
3akoH coxpaHeHnus umiynbca B MCO. PeaktuBHOE
2.3.2
JIBUKECHHE
2.3.3 Pa6ora cuibl
234 MOIIHOCTE CHIBI
" Kunernueckass dSHeprust MaTepUalbHOM  TOUKH.
- Teopema 0 KHHETHYECKOW SHEPTUH
ITorenumanpHas >Heprus. [loreHunanbHas sHEpryus
" yIpyro nepopMUpOBaHHON HPYKUHBI.
2.3 - [ToreHunanbHast FHEprus Tesa BOIU3U TOBEPXHOCTU
3emun
[ToreHnuanbHble M HEMOTEHIMAIbHBIE CHIIbL. CBS3b
237 paboThl HEMOTEHUUAIbHbIX CHJI C W3MEHEHHEM
- MEXAHUYECKOM HHEPruM CHUCTEMBI Tel. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTHH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckne  yYCTpPOMCTBA:  JABM)KEHHE  DAKeET,
o BOJIOMET, KOTIEp, NPY>KUHHBIA MTUCTOJIET
[TpakTnueckue padotel. M3yueHue cBsi3u ckopocTeit
9310 Ten mpu Heynpyrom ynape. MccienoBanue cBs3u
- paboThl CHUJIBI C HM3MEHEHHEM MeXaHWYeCKOM
SHEPIruy Tea
3 MOJIEKVYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH
OcHoBHbIE TMOJIOKEHHUSI MOJIEKYJISIPHO-
311 KMHETUYEeCKOW TeopuH. BpoyHOBCKOE IBMKEHHE.
o Huddys3us. Xapakrep IBUKEHUS U B3aUMOACHCTBUS
4JacTHULl BELIECTBA
3.1
Mogenu CTpOE€HMSI ra3oB, JKHAKOCTEH U TBEPABIX
3.1.2 Tell U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE
ITUX MOJEIEN
313 Macca MOJIEKYIL. Konunuectso BELIECTBA.

[TocrossnHas ABoraapo




3.1.4

TemmoBoe  paBHOBecue. Temmepatypa u €€

usmepenue. [llkana remneparyp Llenbcus

3.15

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

Mopnens upeanpHOro rasza. OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KHHETUYECKOW TEOPHUH HICATBHOTO

rasa

AOcomoTHasE TeMIiieparypa Kak Mepa CpeaHen
KUHETHYECKOW OSHEPTrUM  TEIUIOBOTO  JBMKCHUS

yactul rasa. [lIkama remneparyp KenbBuna

VpaBuenue Knaneiipona — MenjeneeBa. 3akoH

JanbroHa

I"a3oBble 3akoHBI. M301porLiecchl B HeaIbHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: HM30TEpMa,
n30X0pa, n3odapa

TexHu4eckre ycTpoicTBa: TepMOMETP, OapoOMeETp
[TpakTueckue padotsl. 3mMepenue macchl BO3yxa
B KJIaCCHOM KoMHare. MccienoBaHue 3aBUCUMOCTH
MEXJ1y M[apaMeTpaMu COCTOSHUSL Pa3pexKEHHOIO

rasa

3.2

OCHOBbI TEPMOJIMHAMUMKN

321

3.2.2

TepMOI[I/IHaMI/I"IeCKaH cucTema. BHYTpeHHHH
SHEPIrua TepMOHHHaMquCKOﬁ CHUCTEMBI U CIIOCOOBI

e€ N3MeHEeHNA

KonuuectBo Ttemnotrel u pabora. BHyTpeHHss

SHEPTHUA OAHOATOMHOI'O UACAJIIBHOTO I'a3a

3.2.3

3.2.4

3.25

Bunasr TEIUIONEepEeIavun: TEIUIONPOBOAHOCTD,
KOHBEKIMA, U3JIydeHue. TemmoéMKoCcTh  Tela.
VYnaenpHass  TEIUIOEMKOCTL  BeEIIECTBA. Pacuér

KOJMYCCTBA TCINJIOTHI IIPH TCILIONEPEaAUIC

IlepBbiii 3ak0H TepMoAuMHaMUKH. I[IpumeneHue
[IEPBOTO 3aKOHA TEPMOJMHAMHUKU K H30IpOLECCaM.

I'padmueckas uHTepnperanus paboThl ra3a

TenmoBrie MAaIlIUHEL. [TpuHIIUTIBI NEUCTBUS
TeIIOBbIX MammH. [IpeoOpazoBanusi >HEpruu B
TEIJIOBBIX MamwuHax. KoaddumueHnt mone3Horo
nemcreus (panee — KII1/1) TenoBoii mammnbl. ukmn
Kapno u ero KII/]

3.2.6

Bropoit 3akon Tepmoamnamuku. HeoOpaTtumocTtsb




3.3

4.1

MpOLECCOB B IMpupojae. TemnoBble ABUTATENH.

DKOJIOruyecKre mpoodIeMbl TEIIOHEPTeTHKU

3.2.7

TexHu4eckue yCTpOMCTBA: JBUIaTelb BHYTPEHHETO

CropaHus, OBITOBOM XOJIOAUJIBHUK, KOHIUITUOHED

3.2.8

[Ipaktnueckue pabotTel. M3mepeHue ynaenbHOU

TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE ITEPEXO/IbI

[TapooOpazoBanrie u KoHaeHcauus. lcmapenue u

331 KUIIEHUE. YJIeNbHAas TeIUIoTa MapooOpa3oBaHMSL.
3aBUCUMOCTb TEMIIEPATyPbl KUIIEHHS OT 1aBJICHUS
332 AOComOTHAs U OTHOCUTENbHAS BIAKHOCTh BO3AyXa.
o Haceiennsiit nap
TBépnoe teno. Kpucramnuueckue u amopdHbie
3.3.3 Tena. AHU30TPOIUS CBOWCTB KpHCTAILIOB. JKuiukue
Kkpuctajbl. CoBpeMEHHbIE MaTepHAaIb
334 [InaBneHue u Kpucramuzauus. YaeiabHas TEoTa
o riaBnenus. Cyomumanus
3.35 VYpaBHeHHE TEMIOBOro OanaHca
TexHuueckue YCTpOWCTBA: TUTPOMETP 51
338 IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJyYEHUS
o COBPEMEHHBIX  MaTepuajoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU
[TpakTnyeckue paboThl. M3MepeHHe BIAKHOCTH
3.3.7
BO3yXa
SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpu3anus Ten. DIEKTPUIEeCKuil 3aps. JIBa Buaa
o ANIEKTPUYECKHX 3aps/10B
412 [IpoBOTHUKY, TUBIIEKTPUKH U MOJTYTIPOBOAHUKH
4.1.3 3aKOH COXpaHEHHS JIEKTPUUECKOTro 3apsiaa
4.1.4 B3aunmoneiictue 3apsaaoB. 3akoH Kynona
DJIEKTPUUYECKOE noJe. HanpsioxénnocTthb
4.1.5 aeKTpudeckoro mnoss. lIpuHnun cynepmnosunuu.
JIuHnK HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pa6ora cuI AIEKTPOCTATUYECKOTO OIS

Ilorenuuain. Pa3HOCTh NOTEHIINATIOB




4.2

HpOBO,Z[HI/IKI/I U JUOJICKTPUKU B IIOCTOSHHOM

4.1.7 AIEKTPUYECKOM ToJe. Jwuanexktpuueckast
IIPOHUIIAEMOCTh
OnekTpoémMkocTh. Konaencarop. DJIEKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJEHCATOopa. ODHEPrus 3apsiKEHHOTO
KOHJIEHCAaTopa
TexHuueckue YCTPOMCTBA: ANEKTPOCKOIL,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIluTa,
o 3a3eMJIEHUE  DJIEKTPONPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTnueckune paboTHI. H3mepenne

ANEKTPOEMKOCTH KOHJICHCATOPA

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

VYcnosus CYIIECTBOBaHHS HIOCTOSTHHOTO
4.2.1 aneKTpruueckoro Toka. Mcrounnku toka. Cuna Toka.
[TocTosiHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma Ju1s yyacTka Lenu
123 DnexkTpruueckoe COIIPOTHUBIICHUE. VYnenbHoe
- COIIPOTHUBIIEHUE BEIIECTBA
424 [TocnenoBarenbHOe, MapajulebHOE, CMEIIaHHOE
o COEZIMHEHHUE NPOBOHUKOB
Paborta snextpuueckoro Toka. 3akoH Jlxoynsa —
4.2.5
Jlenna
4.2.6 MOUIHOCTB JEKTPUIECKOTO TOKA
anekTponaBkymas cuna (mamee — OAC) wm
427 BHYTPEHHEE COINPOTUBJIEHHWE HCTOYHHKA TOKA.
o 3aKoH Oma s MIOJIHOM (3aMKHYTOM)
aneKkTpuueckoit renu. Koporkoe 3amMbikaHue
OJNEeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAILIOB.
4.2.8 3aBUCHMOCTh ~ CONPOTHUBIICHHSI  METALUIOB  OT
Temmneparypbl. CBepXIIpOBOIUMOCTh
429 OnexTpuueckuii TOoK B  Bakyyme. (CBolicTBa
o AIIEKTPOHHBIX ITyYKOB
[TonynpoBonuuku. CoOCTBEHHAass M NPUMECHas
4.2.10 MIPOBOJIUMOCTh TIOJIYIPOBOJHUKOB. CBOMCTBa p-N
nepexoza. IloaynpoBogHIUKOBBIE TPHOOPHI
4211 DNEeKTpUUECKUM TOK B JJIEKTPOJIUTAX.




DJEKTPONIMTHYECKAS JUCCOIUALIMS. DIICKTPOJIN3

4.2.12

DJeKTpUYECKui TOK B Trazax. CaMOCTOSITEIbHBIA U
HECAMOCTOSTENIbHBIA  pa3psan. Pasnuusble  THIIBI

CaMOCTOATCIIBHOI'O paspsaa. Momnuaus. I1na3zma

11 KUIACC

4.2.13

4.2.14

TexHuyeckue yCTpoMCTBa: aMIepMETp, BOJIBTMETD,
peocTaT, UICTOYHUKH TOKa, 3JIEKTPOHArpeBaTEIbHbIE
npuoopsI, AEKTPOOCBETUTENbHBIE  MPUOOPHI,
TEPMOMETpP COINPOTHUBJICHUS, BaKyyMHBIM MO,
TEPMUCTOPbI u dboTope3ucTopsl,

HOJIYHpOBOI[HI/IKOBblﬁ Au04, raJlbBaHHUKa

[IpakTuueckue paboThl. M3yueHue cMemIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucrouHnMka TOKa U €rO
BHYTPEHHETO COTNPOTHUBIICHUS. Ha6monenue

QJICKTPOJIM3a

Kon
pasnena

4

KoanposepsieMoro 3jieMeHTa

HpOBepHeMble IJIEMEHTBI COACPKAHUA

DJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S UHAYKIWA

43.1

IlocTossHHEBIE MAarduThbl. BsaumoaerictBue

INOCTOAHHBIX MaroHuToOB

4.3

4.3.2

4.3.3

MaruauTHOE TOJIE. Bekrtop MarHUTHOM
uHaykuuy. Ilpuanun cynepnosunuu. JluxHuu
MarHuTHo  umHaykumu.  KaprmHa — nuHui
MarHuTHOM  MHAYKUUU IO  IOCTOSIHHBIX

MAarHuToB

MaruutHo€e noJie mpoBOHUKA ¢ TOkOM. KapTuna
JIMHUM TOJISI JUIMHHOTO IPSIMOrO MPOBOJHHUKA U
3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH
¢ TokoM. OmbiT Opcrena. BzaumopeiicTBue

IMPOBOAHHUKOB C TOKOM

4.3.4

Cuna Amrnepa, €€ MOJyJib U HalpaBJIeHUE

435

Cuna Jlopenua, €€ MOIyldb M HamlpaBJIEHUE.

JBr>KeHUE 3apsKEHHOM YacTULBI B OJHOPOJIHOM




MarHuTHOM noJie. Pabora cumel Jlopenima

4.3.6 SIBiIeHME IIEKTPOMArHUTHOW HHAYKIIUU
4.3.7 [ToTok BeKTOpa MArHUTHON MHIYKIIMHU
OJC wuHaykiuu. 3aKOH D3JIEKTPOMArHUTHOU
438 unaykunu Papanest
Buxpesoe snekrpuyeckoe nozie. C unayknuu
43.9 B IPOBOJHUKE, JBMKYLLIEMCS IOCTYIIATEIbHO B
OJIHOPOJTHOM MarHUTHOM I10J1€
4.3.10 [TpaBumo Jlenma
WNunyktuBHOCTS. SIBneHue camonHaykiuu. 9/1C
4.3.11
CaMOMHIYKIIH
4.3.12 OHeprust MarHUTHOT'O NOJISl KaTyIIKU C TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHuueckue ycTpoicTBa: MOCTOSIHHBIE MarHUTHI,
4.3.14 AIIEKTPOMArHUThl, 3JEKTPOABUIATENb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHLI, HHIYKIIUOHHAS [1€Yb
[TpakTuyeckue paboThl. M3yueHne MarHUTHOTO
IoJIsl  KaTymkd ¢ TOKOM. MccienoBanue
4.3.15 JENCTBUS IIOCTOSSHHOTO MAarHuTa Ha paMKy C

TOKOM. Uccnenosanue SIBJICHUS

BHeKTPOMaFHHTHOﬁ HHAYKIOHUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KomnebarensHas cucreMa. CBo0OoHBIE
KoJIeOaHusI. ["apmonnyeckue KoJIeOaHUsI.

[Tepuon, yactoTa, aMIIuTyAa U ¢aza KojaeOaHuit

512

[IpyxnHHBIN MasITHUK. Maremarnueckuit

MassTHHUK

5.1.3

YPaBHCHI/IC TapMOHHUYCCKUX KoJIeOaHMIA.
Kunemarnueckoe u JUHAMHUYCCKOC OIIMCaHHEC

K0JIe0aTeIIbHOrO JABUKCHUA

5.1.4

[IpeBparieHre SHEPrUM TPHU TAPMOHHUYECKHUX
koneOaHusx. CBsA3b aMIUIUTYIbl KoJieOaHUM
HCXOIHON BEJINYUHBI c aMIUTATYIaMU

KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUS

5.15

KonebarenpHbIit KOHTYP. CBoOoanbIe

SJICKTPOMArHuTHBLIC KoiebaHus B nacaiIbHOM




Koje0aTeIbHOM KOHTYpe. AHAJOTus MEeXIy
MEXaHUYECKUMHU u ANEKTPOMArHUTHBIMH

konebanusmu. @opmyna Tomcona

5.1.6

5.1.7

5.1.8

5.19

5.1.10

3aKoH COXpAaHCHUA OHEPruu B HACAIIBHOM

K0JIe0aTeIbHOM KOHTYpE

BoiHyX/IeHHBIE ~ MEXaHMYECKHE  KoJieOaHUsl.
Pe3onanc. Pe3onancHas kpuBas. BeIHYKI€eHHbIE

SJICKTPOMArHuTHBLIC KOJICOaHHS.

[TepemenHbIi TOK. CunyconajibHbII

IIEPEMEHHBIN TOK.

MOHIHOCTI) MNEPEMCHHOT'O TOKaA. AMHJH/ITyl[HOG u
HeﬁCTBYIOIHee 3HA4YCHUC CHIJIBI TOKa nu

HAIPSXKCHUA

Tpanchopmarop. IlpousBoacTBo, mepemada
notpedieHue NEKTPUUYECKON SHEpIUu.
OKOJIOTUYECKUE PHUCKU IpPU  IPOU3BOJCTBE
ANEKTPUUECKOMN SHEPrHUH. Kynerypa
MCIIOJIb30BaHUs AIIEKTPOIHEPTUU B

MOBCEIHEBHON KU3HU

5.1.11

5.1.12

Texnunueckue YCTPOMCTBA: ceiicmorpad,

ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesayd

[TpakTuueckue paloTBL. HccnenoBanue
3aBUCUMOCTH TepuoJia MaJlbIX KojeOaHui rpysa
HAa HHUTU OT JUIMHBI HUTH M Macchl TIpys3a.
HccnenoBanue NEpEMEHHOIO TOKa B LEMH W3
MOCJIEIOBATENIBHO COEAMHEHHBIX KOHJIEHCATOpa,

KaTyHlIKu U pe3nucTopa

5.2

MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHbI

MexaHunueckue BOJTHBI, yCIIOBUS

pacrpoCTpaHeHHUS. [Tepuo. CkopocTb
>21 PacIIpOCTpaHEHHs U JTMHA BOMHEL [lomepednsie

U TIPOJIOJIbHBIE BOJHBI

Wntepdepenims 1 audpakiuss MeXaHHYECKUX
522

BOJIH

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.
>2:3 Bricota Tona. TemOp 3ByKa
5.24 ONEeKTPOMAarHUTHbBIE BOJHBL. Y CIIOBUS U3ITyUEHUS




3JIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHtanuss BektopoB E, B wum v B

AIIEKTPOMArHUTHOW BOJIHE B BaKyyMe

5.25

5.2.6

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
IIPEIOMIIEHUE, nojspusanus,  Auppaxiys,
untepdepenus. CKOPOCTh 3IEKTPOMArHUTHBIX

BOJIH

Ilxana »eKTPOMAarHUTHBIX BOJIH. IIpumeneHue

SJICKTPOMArdMTHBIX BOJIH B TEXHUKE U 6BITy

5.2.7

5.2.8

[IpyHIMIIBI  paguoCBA3M M TEICBUICHUS.
Paguonokanus. DNeKTpOMAarHuTHOE 3arpsi3HEHUE
OKPYXAaOILEH Cpeabl

TexHuueckue YCTPOMCTBA:! MY3BIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas IMAarHOCTUKA B
TEXHUKE W MEAUIUHE, paaap, paJluonpUEMHUK,

TeJIeBU30p, aHTeHHa, Tenedon, CBY-meup

5.3

OIITHUKA

531

5.3.2

[TpsimonuHeHOE paclnpocTpaHeHHe CBeTa B
oxHOpoAHOM cpene. JIyd cBera
OtpakeHue cBeTa. 3aKOHBI OTPAKEHMs CBETA.

ITocTpoenue n300paxeHHit B IIIOCKOM 3epKajie

5.3.3

[Iperomenne cBera. 3aKOHBI IPEIOMIICHHS CBETA.

AOCOIIOTHBIN TTOKa3aTellb IMPEIIOMIICHU A

5.34

5.35

ITomHoe BHyTpeHHee oTpaxenue. [IpenenbHbIi yron
MIOJIHOTO BHYTPEHHETO OTPaXKEHUS
Hucnepcust cera. CnoxHbIi coctaB 06enoro

cBerta. [lBer

5.3.6

CoOuparolyie 1 pacceuBarolie JuH3bl. TOHKas
nuH3a. DOKyCHOE pacCTosiHUE M OINTHYECKas
cuiia TOHKOM nuH3bL. [locTpoenue n3odpaxeHuit
B coOMpalomIMX U pacceuBaIOIIUX JIMH3aX.
@opMysna  TOHKOW  JIMH3BL.  YBEJIMYEHUE,

aBaeMoe JIMH30U

5.3.7

[Ipenensl  MPUMEHUMOCTH  T€OMETPHYECKOM

OIITUKHU

5.3.8

HNuTtepdepentus CBeTa. Korepenrtnsie

WCTOYHHKU. Y CIOBHUSI HaGJIIOIIGHI/ISI MaKCUMYMOB




7.1

U MUHUMYMOB B MHTE€PGEPEHLIHOHHOW KapTUHE

OT ABYX CI/IH(l)aSHBIX KOIr¢pCHTHBIX UCTOYHUKOB

Hudpakmust cBera. JudpaknuoHHas peméTka.

VcaoBue Ha6J'II-OI[eHI/I$I TJIaBHBIX MAaKCHUMYMOB

239 IpY MaJIeHMd MOHOXPOMATHYECKOrO CBETa Ha
I (DPpaKITHOHHYIO PEIIETKY

5.3.10 [Tonsipuzanus cBera
TexHudyeckue  yCcTpOMCTBA:  OYKH,  JIyIa,
¢doToanmapar, MIPOCKITMOHHBIH amnmapar,

>311 MHUKPOCKOII, TEJIECKON, BOJIOKOHHAs OITHKA,
nudpakImoHHas pemeéTKa, MoIsIPOn/T
[IpakTrueckue paboThl. Mi3Mepenne mokazarens
MIPEITOMIICHUS. HccnenoBanue CBOICTB

53.12 HU300pakeHUI B JINH3aX. Habmronenune

JUCIICPCHHU CBCTA

3JIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

I'pannns IIPUMEHUMOCTHU KJIACCHYECKON
MEXaHUKH. ITocTtynatel TEOPUH
OTHOCHUTEJIBHOCTH:  WHBAPUAHTHOCTH  MOMYJS
CKOpOCTM  CB€Ta B  BAaKyyMe, IPUHLMUI

OTHOCUTEJILHOCTA DHWHIIITEHHA

OTHOCHTEIBLHOCTh OOAHOBPEMCHHOCTH.

3aMe,Z[JIeHI/Ie BPEMCHHU U COKpAIICHUC AJIMHbI

6.3

6.4

7.11

DHeprusi U UMITYJIbC CBOOOHOM YaCTHUIIbI

CBsi3p Macchl C DHEPrUEHd H  HUMITYIBCOM
CBOOOIHOM YacTUIIBI. DHEPTHsl MOKOsI CBOOOTHOMN
YACTHILIBI

KBAHTOBAS ®U3MKA

SJIEMEHTBI KBAHTOBOM OIITUKU
®otonsl. @Dopmyna Ilmanka CcBs3M SHEpPruu
¢doTOHA C ero 4actoToil. DHEepruss U HMITYJIbC

dboToHa

7.1.2

OtkpeiTHe W  wuccienoBanue ¢orodrddexra.

Oneite A.I'. CroneroBa. 3akousl potorddexra

7.1.3

VYpaBuenue DOuHmTelHa 11 Gororddexra.

«Kpacnas rpanuna» hotorddexra

7.1.4

Hasnenue cera. OnbitTel I1.H. JIeOeneBa




7.2

7.1.5

XuMuyeckoe IeiiCTBUE CBETA

7.1.6

7.2.1

TexHuueckue YCTpOMCTBA: ($hOTOdIEMEHT,

dboTogaTuuk, CoTHEUHAs OaTapesi, CBETOAMO]]

CTPOEHUE ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEIOBAaHUIO CTPOSHUS aToMa.

IInanerapnas mozens aroma

7.2.2

7.2.3

7124

[Tocrynater bopa. M3nydeHue u moOTJIONIEHUE
(OTOHOB MpH MEPEXo/ie aTOMa C OJHOTO YPOBHS
sHeprun Ha Jpyro. Buner cnektpoB. Crektp
YPOBHEW dHEPTUH aTOMa BOAOPOAA

BosiHoBbIE cBOMicTBa yacTuu. BonHbl ne bporis.
KopnyckynsgpHo-BOJIHOBOM Jyalli3M.
Judpaxus 3JeKTpOHOB Ha KpUCTaIax
CrioHTaHHO€ U BBIHYXKJCHHOE  H3JIy4YCHHE.

YCTpoiicTBO M IPUHIKI pabOTHI Jlazepa

7.2.5

TexHuueckue  yCTPOWCTBA:  CHEKTPaIbHBIN
aHaiu3  (CHEKTPOCKON), Ja3ep, KBAHTOBBIM

KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHI. HaGnronenue

JIMHENYaToro CIICKTpPa

7.3

ATOMHOE APO

7.3.1

7.3.2

7.3.3

MeTtoapl Ha6J'IIOI[eHI/I$I u perucTpanuu

SJICMCHTAPHBIX YaCTHUI]

OTKpBITHE paOaKTUBHOCTH. OnbIThI
Peseppopna  mo OIIPEIEIICHUIO cocTaBa
panuoakTuBHOro u3inydeHus. CoiicTBa anbda-,
Oerta-, ramMMa-u3iay4eHus. Bnusaue

PaMOAaKTUBHOCTH HA KUBBIE OpPraHU3MbI
OTKpbITHE TIPOTOHA W HeUTpoHa. HykinoHHas
mojenb snapa [eitsenOepra — MBanenko. 3apsin

sapa. MaccoBoe unciio sapa. M3otomnsl

7.3.4

Anbsda-pacnan. DJIEKTPOHHBIA M TO3UTPOHHBIN
Oeta-pacma. l'amMmma-uznydenue. 3aKkoH

PaAMOAKTUBHOIO pacnaia

7.3.5

OHeprusi CcBsI3U HYKJIOHOB B sape. SlnepHble

cuibl. Jledekt macchl sapa




7.3.6

SAnepubie peakuuu. JlereHue u CUHTE3 Alep

7.3.7

7.3.8

SAnepueiit  peaktop. TepmosiaepHbli  CHHTES.
[Tpobnembl i IIEPCIIEKTUBEI SIIEPHON
HHEPreTHKU. DKOJIOTUYECKUE ACHEKThI SICPHOI

SHEPTeTUKHU

OnemeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.

dyHAaMEHTAJIbHBIE B3AUMOACHCTBUS

7.3.9

TexHudeckue yCTpOMCTBA: IO3UMETp, Kamepa

Bunscona, sigepHslil peakTop, arToMHas 6omba

7.3.10

8.1

[TpakTueckue pabotel. MccienoBaHHEe TPEKOB

qacTull (10 TOTOBEIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHOTO HebOa. Co3Be3nus, IpKUe 3BE3bI,

IJIaHCTBI, X BUAUMOC IBMXKCHUC

8.2

Conneuynas cucreMa. IlnaHeTsl 3eMHOI TPYIIIIBI.
IInmaneTsI-THTAHTEI U UX CITYTHUKH, KAPJIUKOBLIC

miaHeThl. Manble Tena CoJIHEYHON CHCTEMBI

8.3

8.4

Connue, ¢gorocdepa u armochepa. ConmHeqHas

AKTHUBHOCTH

Hctounuk sHeprun ConHua U 3B€311

8.5

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKU: Macca,
CBETHUMOCTD, panuyc, TeMIeparypa, X
B3aMMOCBSI3b. J{narpaMma «CHeKTpallbHbIN KJ1acc —
CBETHUMOCTD. 3BE3 b1 TJTABHOM
MOCJIEIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTbY JUIST 3BE3]1 TJIaBHOM

noCaca0BaTCIIbBHOCTHU

8.6

Buyrpennee crpoenne 3BE3n. CoBpeMEHHbIC
MPEACTaBJICHUA O MNPOUCXOXKIACHHU W 3BOJIOIHNA

CoHiia ¢ 3BE3/1. JTaribl )KU3HH 3BE3]1

8.7

Mneunslii [1yts — Hama ["anaktuka. CniupanpHas
cTpykTypa ['amakTuku, pacnpenencHue 3BE3Q,
ra3a u neui. Ilonoxxenue u asmxenne ConHna B
["amakTuke. [Tnockas " chepuyeckas

noacucTteMsbl [ atakTuku

8.8

Tunsl ramakTuk. PamuoranakTMKd M KBas3apbl.

UYEpHble AbIPHI B sipax rajlakTUK




Bcenennas. Pacmiupenne Bcenennoil. 3akoH

Xab0ma. Pasberanue ramaktuk. Bospact u

8.9 panuyc Bcenennoii, Teopusi bonbiioro B3pbiBa.
Mogens «ropsiueri Bcenennoi». PennkroBoe
U3JIyYCHHUE
Macmrabnas CTpPYKTYpa Bcenennoi.
8.10 Meraranaktuka.  Hepeménneie — mpoOiaembl

ACTPOHOMUH
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