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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢u3uke 6a30BOro YpOBHSI HAa YPOBHE CPETHETO 00IIEro o0pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJOKEHUN U TpeOOBAHUU K pe3ysibTaTaM OCBOCHHS OCHOBHOMN
oOpa3oBarenbHO mporpammel, mpeactaBieHHbix B ®I'OC COO, a takxke ¢ ydyéTom
(denepanbHON paboyeil mporpaMMbl BOCIMTAHUSA M KOHUEHIMM IPENoAaBaHUs yueOHOTro
npeamera «®Puszuka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Pocculickoit @epaepaiuu,
pean3yIonMX OCHOBHbBIE 00pa30BaTeIbHbBIE MPOTPAMMBI.

Coneprxanue mporpaMMbl o (HU3UKE HAMpPaBJICHO Ha (POPMUPOBAHUE E€CTECTBEHHO-
HayyHOW KapTuHbI Mupa oOyuaromuxcs 10—11 kmaccoB nmpu oOyueHMM uX (U3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/AEATEIbHOCTHOrO noaxoAa. [Iporpamma no ¢uzuke
cootBercTBYyeT TpeboBaHusIM GI'OC COO k m1aHupyeMbIM JTMYHOCTHBIM, IPEIMETHBIM U
METalpeIMETHBIM ~ pe3ysbTaTaM OOYYEHMs, a TaKXe YYUThIBA€T HEOOXOIUMOCTh
peanu3alMi MEXIPEIMETHBIX CBsS3€H (PU3UMKKM C €CTECTBEHHO-HAayYHbIMH Y4e€OHBIMU
npeaMeramMu. B Hell ompenenstoTcsi OCHOBHBIE €M W3Y4eHMs] (U3MKM Ha YpPOBHE
cpenHero oOmiero o0pa3oBaHUsA, IJIAHUPYEMbIE pPE3YyJbTaThl OCBOEHHUS Kypca (DU3HUKH:
JUYHOCTHBIE, METANPEIMETHBIE, MPEAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAHUPYEMBIE pe3yNbTaThl OCBOCHUS Kypca (UM3MKH Ha 0a30BOM YPOBHE, B TOM UHUCIE
peIMEeTHbIE Pe3yJIbTaThl IO rojjaM O0yUYeHUS;
coziepkanue yueoHoro npeamera «dusuka» no rogam oOydeHus.

®du3rka Kak Hayka O Haubosee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNAas B KayeCTBE
y4eOHOro mnpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBI BKJIaJ B CUCTEMY 3HAaHHA 00
okpyxatoieM mupe. [IIkoapHbINH Kypc GUBHKN — CHCTEMOOOPa3YIOIIHA 1J11 €CTECTBEHHO-
HAyYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3MUYECKHE 3aKOHBI JIEKAaT B OCHOBE
IIPOLIECCOB U SIBICHMM, M3y4aeMbIX XHWMHEH, Ouosjorued, guanueckoil reorpaduein u
acTpoHomuel. Mcnosib30BaHUE U aKTUBHOE TPUMEHEHUE (PM3UUECKUX 3HAHUN ONpeensieT
XapakTep M pa3BUTUE Pa3HOOOpa3HBIX TEXHOJOTMH B cdepe PHEPreTHKH, TPaHCHOopTa,
OCBOEHHMSI KOCMOCA, TIOJyYE€HHsI HOBBIX MAaTE€pUAJIOB C 3a/IaHHBIMU CBOMCTBAMHU U JIPYTHX.
N3yuyenne ¢Gu3MKM BHOCHUT OCHOBHOHM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa OO0y4armuxcs, B GOpMUpPOBAHUE YMEHUW MPUMEHSTh HAYYHBIM METOJ
MO3HAHUS NP BBITIOJHEHUN UMHU YU4E€OHBIX UCCIIEI0BAHUM.

B ocHoBy kypca ¢usuku Juisi ypoBHSI CPETHETO O0IIEeT0 00pa30oBaHUs MOJIOKEH PST
UJE, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK IPHUHIIUIIBI €r0 TOCTPOEHUS.

Hoes yenocmumocmu. B COOTBETCTBUM C€ HEW Kypc SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COIEPKUT MaTepuall M3 BCEX pa3fesioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes eenepanuzayuu. B cOOTBETCTBUU C HEW Marepuall Kypca Ppu3nku oObeIUHEH
BOKPYT pu3HuecKuX Teopuil. Benymum B Kypce siBisieTcs: (OpMUPOBAHUE NIPEICTABICHUIM
O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE€ peanusauus 1OpeanoiaraeT  MCHOJIb30BaHUE
T'YMaHUTapHOTO MOTEHIMaNa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTHUS (PU3UKHU C
pazBuTHEM OOIIECTBA, a TaKkKe C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMU IIPOoOIeMaMu.

Hoes npuknaomnoti nanpaenennocmu. Kypc ¢usuku mpeamnoiaraeT 3HaKOMCTBO C
[MIMPOKUM KPYTrOM TEXHHUYECKHX M TEXHOJOTMUYECKUX MPUIIOKEHUN H3yYEHHBIX TCOPHH U
3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss NOCPEACTBOM BBEJCHUS 3JIEMEHTOB COAEpKaHMUS,
NOCBSIIEHHBIX JSKOJOTMUECKUM IpOOJEeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJIOTHM, a Takke OOCYXAEHHs MNpoOJIeM palnuoOHAIBHOIO
PUPOAOTIOIB30BAHUS U SKOJOTHYECKON O€30IaCHOCTH.

CrepXHEBBIMU dJIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpEIHEro oOLIero
oOpa3oBaHMs SIBIAIOTCS  (Qu3nyeckue Teopuu ((GOpMUPOBAHHME NPEICTABICHUNA O
CTPYKTYpE TOCTPOEHHUS (PU3UUYECKOW TEOpUH, pPOdH (YyHIAMEHTAIbHBIX 3aKOHOB H
NPUHIIAIIOB B COBPEMEHHBIX IMPEACTaBICHHUSIX O NPUPOJE, TPaHHUIAX MPUMEHUMOCTH
TEOPHi, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUH U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAX0/I B Kypce (DU3UKHU peanu3yercs Mpexk/ie BCEro 3a
CU€T OpraHM3alMM SKCIEPUMEHTAJIbHOU JAesTeNbHOCTH oOydaromuxcs. s 6a3zoBoro
YPOBHS Kypca (QU3UKHA — 3TO MCIOJB30BaHNUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OPATOPHBIX padOT, KOTOPHIE B MPOrpaMMe Mo (PU3UKE 00BEAMHEHBI
B OOIIMI CMIMCOK YYEHUUYECKUX MPAKTUYECKUX paOOT. BrineneHue B ykazaHHOM NEpeyHe
7a00paToOpHbIX paboT, MNPOBOAMMBIX JJIi KOHTPOJS W OLEHKH, OCYIIECTBISETCS
y4yacTHUKaMU 00pa30BaTeIbHOIO Mpollecca UCXO0Js U3 OCOOEHHOCTEH IJIaHUpPOBAHUS U
ocHallleHus kabuHeta ¢usuku. IIpu 3TOM OOecneunBaeTcsi OBJIaJACHHE OOYHAOIIMMUCS
YMEHHSIMH TIPOBOUTH KOCBEHHBIE U3MEPEHUS, UCCIIEIOBAHMS 3aBUCUMOCTEHN (DHU3HUECKUX
BEJIMYMH U MIOCTAHOBKY OMBITOB M0 IPOBEPKE MPEI0KEHHBIX THUIIOTE3.

Bonbiioe BHUMaHUe yaensieTcs pelieHUI0 pacu€THBIX U KauyecTBEHHBIX 3anad. [Ipu
ATOM I Pacu€THBIX 3a7a4 IPUOPUTETOM SIBIIIOTCS 3a/1a4U C SIBHO 3aJJaHHON (prU3HUecKoi
MOJIEJIbIO, TO3BOJISIONIME MPUMEHSITh HM3YyUYEHHbIE 3aKOHBI MU 3aKOHOMEPHOCTH Kak U3
OJIHOTO pa3jena Kypca, TaK W MHTErpUpyd 3HAaHMS W3 pas3HbIX pasaenos. [l
KayeCTBEHHBIX 3aJad MPUOPUTETOM SBISIIOTCS 3a/laHusi Ha OOBSICHEHHE TNPOTEKaHUS
(bU3MYeCKUX SBICHUA U TPOIECCOB B OKPYXKAIOIMICH KU3HU, TpeOyromme BbIOOpa
(bu3nYecKoi MOJENH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu OPI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieueHnto yueOHOro npolecca 6a30Bbli ypOBeHb Kypca (UM3HKK Ha YPOBHE CPEIHETO
o011ero 06pa3oBaHus JOHKEH U3Y4aThCsl B YCIOBUAX MPEIMETHOr0 KaOnHeTa GU3NKU UITH
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B YCJIOBHSIX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B
kabuHeTe GUBUKH JODKHO OBITh HeoOXoauMoe sabopaTopHOe O00O0pyAOBaHUE IS
BBITIOJIHEHUS YKa3aHHBIX B MpPOrpaMMe MO (U3MKE YUCHHUYECKUX MPAKTUYECKUX padoT U
JIEMOHCTPAIIMOHHOE 000PYAOBaHHUE.

JlemoHcTpanoHHoe 00opyaoBaHue (OPMUPYETCS B COOTBETCTBHH C MPUHIIUIIOM
MUHUMAJIbHOM  JIOCTaTOYHOCTH M OOECHEYMBAET TIOCTAHOBKY IIE€PEUMCICHHBIX B
nporpamMme 1o (pu3uKe KIHYEeBIX JEMOHCTPALUN JUIsl HCCIIEIOBAHUS U3YYaeMbIX SIBJICHUN
U TPOIECCOB, OMIUPUUECKUX M (PYHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHHYECKUX
IIPUMEHEHUM.

JlaGopatopHoe 000pyI0BaHUE ISl YUEHUYECKUX MPAKTUYECKUX paboT hopMupyercs
B BHUJIE TEMATUYECKUX KOMIUIEKTOB M O0ECIEUMBAETCS B pacyére OJHOTO0 KOMIUIEKTa Ha
IByX oOyuaromuxcs. TemaTnueckue KOMIUIEKTBI JJa0OpaTOPHOTO 000PYAOBAHUS JOJIKHBI
OBITH MOCTPOCHBI HA KOMIUJICKCHOM HCIIOJIb30BAaHUU aHAJIOTOBBIX M IIU(POBBIX MPHOOPOB,
a TaKk)Ke KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUIEC HU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU LENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:
(opMHUpOBaHKE HHTEPECA U CTPEMIICHUS 00YYAIOIINXCS K HAYYHOMY U3YUYEHUIO TPUPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABIEHUH O HAy4HOM METOAE€ TOo3HaHWs u  (GOpPMUPOBAHUE
HCCJIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHHUSM;

(dbopMUpOBaHHE HAyYHOTO MMPOBO33PEHMsI KakK pe3yJbTaTa HU3YyYEHHUS OCHOB CTPOCHMS
MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUe yMEHUN OOBSCHATH SIBICHHUS C MCTOJIh30BAaHUEM (PU3NUYECKUX 3HAHUN H
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHHE TPENCTaBICHUA O PO (U3MKHU IJIS Pa3BUTHs JPYTHX ECTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHue 3Tux 1enel odecrneynBaeTcs peleHueM CIIEAYOIUX 3a7a4 B Mpoliecce
n3y4deHus Kypca (U3UKU Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus:

NpUOOpPETEHNE CHUCTEMBI 3HAHUU 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpUsX, BKIIOYAS MEXaHUKY, MOJEKYJISIPHYIO (DU3UKY, 3JIEKTPOJMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKY;

(dbopMUpOBaHNE YMEHUI NPUMEHSATh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS (PUBNUECKUX
SIBIICHUY B TIPUPOJIE U JUTS IPUHATHS MPAKTUISCKUX PEIICHUH B TIOBCETHEBHOM JKU3HU;
OCBOEHHE CITOCOOOB PEIICHUS Pa3IMYHBIX 3a/1a4 C SIBHO 3aJaHHON (pU3MUecKoi MOEIbIO,
3aJa4, MOAPa3yMEBAOIIUX CAMOCTOSTENIbHOE CO3/1aHne (PU3NUECKON MOJIENH, aJeKBATHOM
YCIIOBUSIM 3aJ1a4H;

NOHMMaHHEe (U3MYECKUX OCHOB W MPHHIMIIOB JCHCTBHUS TEXHUYECKHX YCTPOMCTB H
TEXHOJOTHUECKHUX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;



OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHMPOBAHUSA M TPOBEICHUA (PUBHYECKHUX
HKCIIEPUMEHTOB, aHajIu3a M UHTEpIpeTalud UHPOpPMallUU, ONPeleNIeHUs IOCTOBEPHOCTH
MOJIYYeHHOTO pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JUISI Pa3BUTUSL YMEHHUM MPOEKTHO-HUCCIEA0BATEIIBCKOW, TBOPUYECKON
JEATEIIbHOCTH.

Ha n3ydenue ¢usuku (6a30BbIl YpOBEHb) Ha YPOBHE CpeiHEero ol1ero oopa3oBaHus
orBoauTcs 136 dacos: B 10 kiracce — 68 vacos (2 yaca B Henento), B 11 kimacce — 68 gacoB
(2 yaca B HeneIIO).

[Ipennaraemsiii B mporpamme 1o (pu3uke mepedeHb Ja0OpaTOPHBIX U MPAKTUYECKUX
paboT SABJIIETCS PEKOMEHJIOBAHHBIM, YUHTEIb JIEJIacT BHIOOP MPOBEICHUS J1a0OPATOPHBIX
paboT U OMBITOB C YUYETOM UHAUBUAYAIBLHBIX OCOOEHHOCTEHN 00yUYarOIMMUXCA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka O npupoje. Hayunbsle METOIbI MMO3HAHUSA OKPYKAIOLIETO MHUPA.
Ponp 3kcriepuMeHTa M TEOpPHHM B MPOLIECCE MO3HAHUS MPUPOJbl. DKCIIEPUMEHT B
dusuke.

MonenvpoBanue QU3NYECKUX SABJIEHUH U TmpoueccoB. HayuHble runoressl.
dusnyeckre 3aKOHbl M TEOPUU. ['paHMIIBI NPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto ¢uszuku B (OpMUPOBAHUHA COBPEMEHHON Hay4YHOW KapTHHBI MHUpPA, B
IIPAKTUYECKOM JACATEIBbHOCTH JIOJIEH.

Jlemoncmpayuu

AHanoroble 1 IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHue. OTHOCUTENBHOCTh MEXAHUYECKOTO  JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemernierre, CKOpOCTh (CpedHsis CKOPOCTh, MTIHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MAaTepuaJbHOW TOYKHM, HUX IMPOEKIMH Ha OCH CHUCTEMbl KOOPJIHHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PpPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBHKEHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUsI, MyTU U MEPEMEIICHUSI MaTepUaIbHOM
TOYKH OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonmHeHoe nBuxkeHue. J[BUKEHHE MATEPUAIIBHOW TOYKH IO OKPYXHOCTH C
MOCTOSIHHOM IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEWHAasA CKOpocTh. [lepuon
1 yactoTa oOpainieHus. LleHTpocTpeMHUTeIbHOE YCKOPEHHUE.

TexHuyeckne ycTpolCTBa U MPAKTHUYECKOE MPUMEHEHUE: CIUAOMETP, ABUKECHHE
CHapsJI0B, LICTIHbIC U PEMEHHBIE MEpEIayuu.

Jlemoncmpayuu

Mopens cucTeMbl OTCYETA, WILUTIOCTPALMS KHHEMATHYECKUX XapaKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne nABWKEeHHs Tela, OPOIIEHHOTO TMOJ VYIJIOM K TOPU3OHTY H
TOPU30HTANIBHO.

H3mepeHune yckopeHus: CBOOOIHOTO MaJICHHUS.
6



HanpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO [BHKEHUS C LEJIBbI0 OINPENEICHUS] MIHOBEHHOU
CKOpPOCTH.

HUccnenoBaHne COOTHOLICHHS MEXAY MOYTSIMH, HNPOUACHHBIMU TEJIOM 34
MOCJIEA0BATENbHBIE PABHBIE POMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHNUS IapUKa B BSI3KOU KUJIKOCTH.

N3yueHnue nBuxKEHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunnun otHocurenbHOCTU ['anmunes. 1lepssiii 3akoH Herotona. MuepuunanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunmun cynepnosunnu cui. Bropol 3akon HeroTona ns
MaTepuaabHOU TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHBIX TOYEK.

3akoH BceMUpHOTO TAroteHus. Cuna tsoxectu. [lepBas kocMHuYecKas CKOPOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, ckoybkeHus, kadeHusi). Cunma tpenusi. Cyxoe
TpeHue. Cuiia TpeHusl CKOJIbKEHUA U cuia TpeHus nokos. Koaddumment tpenns. Cuna
COIIPOTHUBIICHUS NPH IBUKCHUU TEJIA B )KUIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeaIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CUJIbI OTHOCUTEIBHO OCU BpalleHus. [1imedo cumpl. YcinoBus paBHOBECUS
TBEPAOTO TEA.

TexHu4ecknue yCTpOMCTBA M NPAKTUYECKOE TMPUMEHCHHUE: MOMAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUHH.

CpaBHeHHME MACC B3aMMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cuil.

CrnoxxeHue cuJ.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MOAbEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBusl paBHOBECHUS TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTHM CHJI YNOPYTOCTH, BO3HHUKAIOIIMX B TPYKUHE U
pe3uHOBOM 00pa3siie, OT uX Jedopmariuu.

HccnenoBanne ycioBUA paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHHUS.
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Tema 3. 3akonsl coxpanenus 6 Mexanuke

HMnynec MaTepuabHON TOUKH (Tesa), CUCTEMBI MaTepUalbHbIX ToueK. Mmmymbe
CWJIBl M W3MEHEHHME WMIyJbCa Teja. 3aKOH COXPAaHEHHs HMILyJbca. PeakTuBHOE
JBUYKEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBIL.

Kunernueckass oHeprus wmarepuanbHOM TOukd. Teopema 00 U3MEHEHUU
KMHETHUYECKOW SHEPTHH.

[TorenuunanbHas sHeprus. lloTeHnuanbHas >HEPTUs ynpyro AehopMUPOBAHHOM
npyxuHsbl. [loTeHnnanpHas sHEprus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHnmanbHble M HEMOTEHUMAIbHbIE CUbl. CBsI3b paOOThl HEMOTEHLMAIBHBIX
CWJII C W3MEHEHHEM MEXAaHMYECKOW OSHEPIMM CHCTEMBI Te€JI. 3aKOH COXPAHECHMS
MEXaHUYECKOMN SHEPTUH.

VYrpyrue u HEynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIIED,
IIPY>KUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3ydyeHne aOCOJMIOTHO HEYyNpyroro ynpapa C TIOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOThI CUJIbI C U3MEHEHHEM MEXaHUYECKOW HHEpruu Tena
Ha MPUMEPE PACTIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJIMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUUYECKOM TEOPUM U MX ONBITHOE
obocHoBanue. bpoyHoBckoe gBuxenue. Jubddysus. Xapakrep IBIWKEHUS U
B3aHMOJECHUCTBUS YaCTHI] BEIIECTBA. MOJEnn CTPOEHHUS Ta30B, KUJIKOCTEU U TBEPIBIX
Te1 U OOBICHEHHE CBOMCTB BEILECTBA Ha OCHOBE 3THUX Mojenieid. Macca U pa3mepbl
Monekyi. KonnuectBo BemectBa. [locTositHHas ABoraapo.

TemnoBoe paBHOBecue. Temmneparypa u €€ wusmepenue. lllkama temmneparyp
Llenbcus.

Mopens upeanbHOro rasa. OCHOBHOE YpPaBHEHHE MOJEKYISPHO-KMHETUYECKON
TEOPUH UACATBHOIO ra3a. AOCOIOTHAS TeMIlepaTypa Kak Mepa CpellHeld KHHETUYECKON
SHEPrUU TEIUIOBOTO ABMXKEHUs yactull ra3a. Illkama temneparyp KenbBuna. ['azoBbie
3aKOoHbI. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon JlansTona. M3omponecchl B



UJICaIbHOM Ta3€ C MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. I'paduueckoe npeacraBieHue
M30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuuecKue yCTpoicTBa U MPAaKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKA3bIBAIONINE JUCKPETHOE CTPOCHHE BEIIeCTBa, poTtorpaduu MOIEKyI
OpTraHUYECKUX COCTMHEHUMN.

OnpIThl 110 U PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita lllTepHa.

OMBITHI, TOKA3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOICHCTBUSI.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME  yPAaBHEHHE  COCTOSIHUS — WJICalIbHOrO  rasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padonul

Omnpenenenre Macchl BO3/lyXa B KJIACCHOW KOMHATE HA OCHOBE M3MEpEHU 00bEMa
KOMHATBI, JABJIICHUS U TEMIIEPATypPhl BO3AyXa B HEMl.

HccnenoBanre 3aBUCUMOCTH MEXKIY IMapamMeTpaMu COCTOSIHUSL Pa3pe:KEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxku

TepmonnHamuueckass cucremMa. BHYTpEHHsAS DJHEPrus TEPMOJIMHAMUYECKOU
CUCTEMBI M crlocoObl €€ m3meHeHus. KomnyecTBO TerioTel u paboTa. BHyTpeHHss
SHEPIusi OJJHOATOMHOTO HJCaTbHOTO raza. Bujsl Tenonepenauu: TEMIOTPOBOIHOCTD,
KOHBEKIIUS, U3JTydeHue. Y IelibHas TeIIOEMKOCTh BelecTBa. KoinuecTBo TEMIoTh Mpu
TeIIonepeaaye.

[lonsitue 00 amuabatHOM mporecce. [lepBwlli  3aKOH  TEPMOJMHAMUKH.
[Ipumenenne mepBOro 3aKoHa TEPMOJAMHAMHUKMA K wu3ompoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatuMocTh IPO1IECCOB B MIPUPOIE.

TernnoBble MamuHbl. [IpuHIMIBL JeHCTBUSA TEIUIOBBIX MaiivH. [IpeoOpa3zoBanus
PHEPIrUM B TEIUIOBBIX MammuHaX. KodddUIMEHT TMoNe3HOro MEUCTBHUS TEIUIOBOM
mamuHbl. [ukn KapHo u ero ko3 UIMEHT MOJE3HOTO ACHCTBUA. DKOJIOTHYECKUE
pOOIEMBbI TEIJIOIHEPTETUKHU.

TexHuyeckue yCTpONCTBa U MPAKTUUECKOE MPUMEHEHHUE: JBUTaTeb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUITHOHED.

Jlemoncmpayuu

M3meHeHre BHYTpEHHEH SHEPruu Tejla MPU COBEPIIEHUU PaOOThI: BBUIET MPOOKH
13 OyTBUIKK TOJ JEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe
nyTEM TpeHUs (BUICOIEMOHCTPALIHS).

W3meHeHne BHYTpEHHEN SHEPIUM (TeMIIepaTyphl) Tela Npu TeIuionepeiaye.
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OneIT M0 a1abaTHOMY PACUIUPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mnapoBod TypOWHBI, JBUTaTeNsl BHYTPEHHErO CroOpaHus, PEaKTUBHOIO
JIBUTATEJISL.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammniwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpazoBanue u koHjeHcanus. McnapeHue u KureHue. AOCOMIOTHAS H
OTHOCHUTENIbHASI BJIIAXKHOCTh BO3MyXxa. HacklmeHHslii mnap. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUS OT JABJICHHUS.

Teépnoe Ttenmo. Kpuctamnmueckue u amopdubie Tena. AHM30TPONHUS CBONCTB
kpuctaiuioB. JKuakue kpuctamibl. CoBpeMeHHble MmaTepuanbl. I[lnaBnenue wu
KpUcTayuM3aius. Y aelibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOEC MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUN MOJYYEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM
YHUCJI€ HAHOMATEPUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U MIaBICHUS KPUCTAIUIMYECKOTO BEIIIEeCTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

OnekTpu3anus Tell. JJIEKTpUUYECKui 3apsi. [[Ba BuAa 3JIEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKH, NUAJIEKTPUKA U TOJYIPOBOJHHUKU. 3AKOH COXPAHEHUS 3JIEKTPHUYECKOTO
3apsaa.

B3aumopeiictBue 3apsigoB. 3akoH Kynona. ToudeudHbId 3IEKTPUYECKUN 3apsl.
OnekTpuyeckoe  mone.  HampsoxkéHHOCTh — amekTpudeckoro  nojs.  [IpuHomn
CyNEepHO3ULIUN ITIEKTPUUECKUX T0JIeH. JIMHNKN HAPSIKEHHOCTHU AIEKTPUUYECKOTO TOJIA.

PaGota cun snextpocraruueckoro mosis. [lotenmuan. Pa3HOCT, MOTEHIIMAIOB.
[IpOBOIHUKM ¥ JAWDJIEKTPUKH B JJIEKTPOCTATHYECKOM Tone. JlusnexkTpudeckas
MIPOHULIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATopA.

10



TexHuyeckue yCTpOMCTBA UM MPAKTUYECKOE IPUMEHEHHUE:  DIIEKTPOCKOII,
ANEKTPOMETP,  DAJEKTpOCTaTUYeCKas  3allluTa, 3a3eMJICHHE  3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpPyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOIIAAM IUIACTHH,
pacCTOSAHUS MEXKIY HUIMU U JUAJIEKTPUUECKON NPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padonul

M3mepenne d1eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DNEKTPpUYECKU TOK. Y CIOBUS CYIIECTBOBAHMS JJIEKTPUUECKOrO ToKa. MIcTOUHUKH
Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpsixenune. 3akon OMa 114 y4acTKa LETu.

DNEKTPUYECKOE  CONPOTHUBJIEHHE.  YJIEIBHOE  CONPOTHUBIICHHE  BEIIECTBA.
IlocnenoBarenpHOE, NapalIeIbHOE, CMEIIAHHOE COEIUHEHUE TIPOBOIHUKOB.

Pabora  snektpuueckoro  Toka. 3akoH  J[xoyms—Jlenna.  MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYILAsl CHJIa U BHYTPEHHEE CONPOTHUBIEHWE MCTOYHHMKA TOKA. 3aKOH
Oma 1151 oTHOM (3aMKHYTO#) AyieKTprudecko 1enu. KopoTkoe 3aMbIKaHKE.

DNEeKTpPOHHAsT MPOBOAUMOCTH TBEPIABIX METAIJIOB. 3aBUCUMOCTH CONPOTUBIICHUS
METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEeHHAs! U MPUMECHAs! POBOJAUMOCTH TOJTYTTPOBOJHUKOB.
CaoiictBa p—n-tiepexona. [loaynpoBoAHHUKOBBIE PUOOPHI.

ONeKTpUYeCcKUuid  TOK B pacTBOpax W paciulaBax  dJIEKTPOJIUTOB.
DIIEKTPOJINTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.

DJIEKTpUYECKUM TOK B ra3zax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIA PA3Ps.
Monnus. [1na3zma.

TexHuyeckue yCTpoNCTBa U MPAKTUYECKOE TPUMEHEHHE: aMIIEpPMETP, BOJIBTMETP,
peocTaT, UCTOYHUKHU TOKA, 3JIEKTpOHArpeBaTelibHble TPUOOPDI, JIEKTPOOCBETUTEIbHBIC
npuOOphl, TEPMOMETP COMPOTUBIICHHS, BaKyyMHBIH JIHOJ, TEPMUCTOPHI U
(boTOpE3UCTOPHI, MOITYIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu
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M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb  CONPOTHUBIICHUS LMJIMHIAPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe  wm3mepeHue  JIIEKTPOABMXKYIIEHM  cuibl. KopoTkoe — 3aMblkaHue
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB 3JIEKTPOIHUTOB.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne »IeKTPOABUKYIIEH CHJIbI HCTOYHHMKA TOKA M €ro BHYTPEHHETrO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoiusa.

MexknpeaMeTHble CBA3H

N3yuenue kypca pusuku 6azoBoro ypoBHs B 10 kjacce oCymecTBIsIeTcs ¢ yuéTom
COJIEp KaTeNIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MAaTeMaTHKH, OMOJIOTHH, XUMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nowsimus, CBSI3aHHbIE C HW3YYEHMEM METOAOB HAay4YHOTO
NO3HAHUS: SIBJICHUE, HAyYHbIA (DaKT, runoresa, puznyeckas BEIUMYMHA, 3aKOH, TEOPHUs,
HaO0JII0ICHNE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pellleHHE CUCTEMbl YpaBHEHUM, JIMHEWHAs (QyHKIus, napadoia,
runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKLIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U HX
IIPOEKIMHU Ha OCH KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanuueckoe IBWXKEHUE B KUBOW mnpupoje, auddysus, ocmoc,
TEMJI000OMEH MUBBIX OPraHU3MOB (BHUIbI TEIUIONEPEAAUH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE AaTOMOB M MOJEKYJ, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XUAKOCTEN U Ta30B,
AIEKTPUUECKUE CBOMCTBA METANIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, TalbBaHUKA.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonocus: npeoOpa3zoBaHUE JBHKEHUI C HCIOJIB30BAHUEM MEXAHM3MOB, YUET
TPEHUSI B TEXHUKE, MOJAIIMIIHWKH, MCIOJb30BAHME 3aKOHA COXPAHEHUs HMITyJbCa B
TeXHUKE (pakera, BOAOMET M JIpyTue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas
TypOuMHa, OBITOBOM  XOJOJWIBHUK, KOHIUIMOHEpP, TEXHOJOTUU  MOJY4YEHUs
COBPEMEHHBIX MATE€pUajoB, B TOM YHCIE€ HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYMHBII
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NPUHTEP, DJEKTpOHArpeBaTENbHbIE MPUOOPHI, JIIEKTPOOCBETUTENbHBIE MPUOOPHI,
raJibBaHUKa.

11 KIIACC

Pasnen 4. daekTpoguHaMuka

Tema 3. Macnummnoe noe. In1eKmpoMacHUMHAA UHOYKUUS

[ToctostHHBIE MarHuThl. B3amMoJelicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosne. Bexktop MarHuTHONW MHAYKUMU. [[pUHIMI CYyNEpIIO3UIIMM MArHUTHBIX IIOJIEH.
Jluanun MarHuTHOM WHAYKOUW. KapThHa JWMHUM MArHUTHOM WHIYKIUK  TOJIS
MMOCTOSIHHBIX MAarHUTOB.

MarauTtHoe noJie MPOBOJHKUKA ¢ TOKOM. KapThHa JTUHUN WHIYKIIMA MAarHATHOTO
MOJIs JUIMHHOTO TMPAMOIO MPOBOJHMKA M 3aMKHYTOI'O KOJBLEBOIO IIPOBOJHMKA,
KaTyILIKU ¢ TokoM. OnbIT Dpcrena. B3anmoieicTBue NpoOBOAHUKOB C TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHna, €€ MOaysnb M HampaBieHUE. [[BUKEHHE 3apsyKEHHOW YaCTHIbI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

SIBieHue A7E€KTPOMAarHUTHOM MHAYKIUU. [IOTOK BEKTOpa MAarHUTHOM WHIYKLMH.
DIEeKTPOBIXKYIIASA CUJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHMuTHOM MHIYyKIU Papajes.

BuxpeBoe anexkTpuueckoe Toje. OJEKTPOABMXKYyIIlas CWJIa WHIYKIUMA B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBIEHHME  CAMOMHAYKUMU.  ODJIEKTPOABMXKYIIAs  Cuja
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TIOJISI KATYIIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eCcKue yCTpOWCTBA U MPAKTUUECKOE NMPUMEHEHHUE: TTOCTOSHHBIE MArHUTBHI,
DJEKTPOMArHUTHI,  JJIEKTPOJABUIATENb,  YCKOPUTENIM  3JEMEHTapHBIX  YaCTHL,
WHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JluHUM UHAYKIIMA MAarHUTHOTO MOJIA.

B3aumopencTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

Jencrue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

13



3aBUCUMOCTh JJEKTPOJABIKYIIEH CHIIBI WMHIAYKIUUW OT CKOPOCTH HW3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydeHne MarHuTHOTO MOJISt KATYIIKU C TOKOM.

HccnenoBanue 1edcTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

Pasznea S. KoJsie0anusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebarenbHas cucrema. CBOOOAHBIE MEXaHUYECKUE KosebaHus. ['apMoHnueckue
kosnebanus. [lepuon, yactora, aMmmnTyaa U ¢gasza koiedanuidl. [IpyKuHHBII MasgTHHK.
MaTteMaTuyeckuii MasiTHUK. YpaBHEHUE TrapMOHHUYECKMX KosieOanuid. IIpeBpaieHue
HHEPrUM NPU TAPMOHUYECKUX KOJICOAHUSAX.

Konebatenbupiii  koHTYp. CBOOOJIHBIE 3JEKTPOMAarHUTHbIE KoJieOaHUS B
UJCATBHOM  KOJEeOaTeJIbHOM KOHType. AHAJOTUSl MEXIY MEXaHWYECKUMHU U
AIIEKTPOMArHUTHBIMU KosneOanusimu. @opmyna ToMcoHa. 3aK0H COXpaHEHUs SHEPTUH B
UJeaIbHOM KOJIEOATEIIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaloUMX KoJieOaHUsIX. BBIHYXJE€HHbIE MEXaHHYECKHUE
koseOanus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUsL.

[Iepemennsiil Tok. CHHYCOUTAIBHBIA IEPEMEHHBIA TOK. MOIIIHOCTH TEPEMEHHOTO
TOKA. AMIUIMTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHHUS.

Tpanchopmarop. IlpousBoacTBo, Tmepemaya U MOTPEOJICHHE AIEKTPUUECKOM
DHEPIrUU. OKOJOTWYECKHE PHUCKH IIPpU IPOU3BOACTBE IJIEKTposHepruu. Kynbrypa
UCIIOJIb30BaHUs JIEKTPOIHEPT UM B ITIOBCEIHEBHOM KU3HH.

TexHuyeckue yCTporucTBa U MPAKTUYECKOE MPUMEHEHUE: DJIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TMHUM JJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJieOaTeNbHOM CUCTeMbl (IPYXUHHBIA — WJIH
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojieOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenne pe3oHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuumiorpaMMbl  (3aBUCMMOCTH CUJIBI TOKa M HAMpPsDKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pesonanc 1mpu  1moOCIENOBAaTENbHOM  COEIMHEHUM  PE3UCTOPA,  KATYLIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Mopens TMHUYM IEKTPONEPENAYH.
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Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MIEPHOJIa MAJIbIX KOJI€OaHU rpy3a HA HUTH OT JJIMHBI
HUTHU U MacChI rpy3a.

HccnenoBanre MEpPEMEHHOIO TOKa B LEMHU W3 MOCIEAOBATEIBHO COEIWHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHblE 0JIHbL

Mexanudeckue BOJHBI, ycioBus —pacnpocTpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi M JUIMHAa BoOJIHBL. llomepeuHble W MPOJOIBHBIE  BOJIHBI.
HuTepdepentus u qudpakius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

OJEeKTPOMarHUTHbIE BOJIHBI. YCJOBMSI H3JIyYEHHUS HJIEKTPOMATHUTHBIX BOJIH.
B3aumnass opuentauust BekropoB E, B, V B snexrpomarnutHOil BosiHe. CBoiicTBa
AJIIEKTPOMATrHUTHBIX BOJH: OTPa)K€HUE, MPEJIOMJIEHUE, NoJspu3anus, Audpakuus,
unTepdepenus. CKOpoCTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ikxama >7eKTPOMAarHUTHBIX BOJH. [IprMeHEHHE HIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI paAHOCBS3H U TeAeBUACHUA. Paguonokanms.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuyeckue yCTpONCTBA M TPAKTHUECKOE TPUMEHEHHE: MY3bIKaJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3ByKOBas JHArHOCTUKA B TEXHUKE U MEIUIMHE, pajap,
paanonpuéMHUK, TeNIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpoOCTPaHEHUE MOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Koneobiomieecs Teno Kak HCTOYHMK 3BYKa.

Habmoienue oTpakeHus: U NpeoMIIeHHUs] MEXaHUUECKHUX BOJIH.

Hab6mronenune uatepdepenninu u audpakiiny MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aAMIUIUTYAOW U YaCTOTOU
KOJICOaHMIA.

HccnenoBanre CBOWCTB AJIEKTPOMArHWTHBIX BOJIH: OTpPaKEHHE, MPEOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Tema 3. Onmuxa

I'eomerpruueckas ontuka. [IpsMonuHeHOE  paclnpoCTpaHeHHWE CBeTa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpaxenue cBera. 3akOoHbl OTpaxkeHUs cBera. [locTpoeHue uzo0paxeHUl B
MJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbI NpPEOMIICHHS cBeTa. AOCONIOTHBIM IMOKa3aTelb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHblii  yroa MOJIHOTO
BHYTPEHHETO OTPaKEHUS.
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Hucnepcust cBera. CiioxHbIN cocTaB 0eoro ceera. Llger.

Cobuparoniyie ¥ paccerBaroniye JUH3bl. ToHKas nuH3a. DoKycHOE paccTosiHuEe U
onTUYecKas cuia TOHKOW nuH3blL. [locTpoeHue wu3z00pakeHUil B coOuparoumx Hu
pacceuBaromux JimH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JINH3O0M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUYECKOW ONITUKH.

BonnoBas ontuka. MaTtepdepennnsi cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HAOJIOICHUSI MaKCUMyMOB M MHHMMYMOB B WHTEP(PEPEHIIMOHHONW KapTHUHE OT JBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakmus ceera. Judpakumonnas pemeérka. YcaoBUe HaOMIOACHHUS TJIABHBIX
MaKCUMYMOB TP TTaJCHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHHE: OYKH, Jyla,
dboToanmnapaT, NPOEKIIMOHHBIM armapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAsI OITHKA,
nu(pakMOHHAsA PEIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pPACHPOCTPAHEHUE, OTPAKEHUE ©  MPEIOMIICHHE  CBETA.
OnTuyeckue mpruodopBkI.

[lonHOE BHYTpEeHHEE OTpakeHUE. Mozenb CBETOBOA.

HccnenoBanue cBOMCTB N300paKeHUH B JIMH3AX.

Mopenu MUKpocKoIa, TeJIeCKona.

HaoGmronenne natepdepeHnm cBera.

HaOmronenue audpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cekTpa ¢ MOMOIIBIO MPU3MBI.

[Toy4yeHue cexkTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEIIETKY.

HabGnronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne nokasaresns npeoMIeHUs CTEKa.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3znen 6. OCHOBBI CIeIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuubl MPUMEHUMOCTH KiIacCHMYeCcKOoW mexaHuku. [locTymartel cnennanbHOM
TEOPUH OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTh MOAYJII CKOPOCTH CBE€Ta B BaKyyME,
MIPUHITUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHM U COKpAIlCHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.
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CBs13p Macchl ¢ 3H€pI“I/I€I\/’I n UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. 9HepFI/I}I
IIOKOAI.

Paznea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. Popmyna [lnanka cBs3u sHEpruud GOTOHA C €ro YacTOTOW. DHEprus u
UMIYyJIbC GOTOHA.

OtkpeiTiie u uccienoBanue ¢otoddpdekxra. Ombiter A. I'. CtomeroBa. 3aKOHBI
dororddexra. VYpaBHenue OiiHmTeitHa s dotorddekra. «KpachHas rpaHunan
dbotoaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe JIEUCTBHE CBETA.

TexHuueckue yCTpoOWCTBA M NIPAKTUUECKOE NpPUMEHEHHE: (OTODIIEMEHT,
dboTomaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodPdeKTa.

CBeToaunon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pezepdopna mo paccessHuO o -4acTHIIL.
[Inanerapnas monens aroma. Iloctynatel bopa. Mznydyenue u mornonieHue (poToHOB
IIPU MIEPEXOJE aToOMa C OJHOIO YpOBHS SHEpPruu Ha Apyroul. Bunsel cniektpoB. Cnekrp
YPOBHEHN SHEPTUM aToMa BOAOPOAA.

BonnoBeie cBoucTBa wactul. Bomubl e bpois. KoprnyckynsipHO-BOJTHOBOH
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

TexHn4eckrue yCTpOMCTBA M IMPAKTUUECKOE NMPUMEHEHHUE: CHEKTPAIbHBINA aHAIN3
(ciekTpocKoI), 1a3ep, KBAaHTOBbIN KOMIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

OnpeneneHue IJIMHBI BOJIHBI JIa3epa.

Habmoienue nuHeRvaThiX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CIOXHOCTh CTpoeHHsi siapa. OTKpbITHE
paanoakTuBHOCTH. OmbiThl Pesepdopma mo ompeneneHuto cocraBa pagrioaKTUBHOTO
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uznyuyeHusi. CBoiicTBa anb(a-, 6era-, raMma-u3inydeHus. BiusHue paqnoakTUBHOCTH Ha
JKUBBIE OPraHU3MBI.

OTtkpeiTHE TpoTOHAa U HeWTpoHa. Hykionnas wMopenb snpa [elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-u3zinydeHue.
3aKOH paJOaKTUBHOIO pacnaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

Snepnsbie peakuuu. [lenenue u cuHTe3 A€p.

Anepusiii peaktop. TepmosinepHsiii cunTe3. [IpobreMbl U MEPCHIEKTUBHI SIEPHON
HHEPreTUKHU. DKOJIOTHYECKUE aCIIEKThI AEPHON SHEPTrEeTUKH.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTobl HAaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYECKON KapTUHBI MUPA.

TexHuyeckue yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa
BunscoHa, siaepHsblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIMX YaCTHL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

OTtanel pa3BUTHS acTPOHOMMH. lIpukiiamHO€ M MHMPOBO33PEHUYECKOE 3HAYCHHE
aACTPOHOMHH.

Bun 3Bé3mHoro Heba. CosBe3amsi, spkue 3BE3BI, IUIAHETHI, WX BHIUMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Counne. CosiHeuHast akTUBHOCTh. McTounuk sHeprun ConHua u 3BE31. 3BE3MIbI, UX
OCHOBHBIE XapAKTEPUCTUKH. J[MarpaMma «CEKTPaJIbHbIN KJIACC — CBETUMOCTbY. 3BE3/bI
[JIABHOM TIOCJIEIOBATEIIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» IJid 3BE3]
[JIABHOM  TOCNIeIOBAaTeNIbHOCTH. BHyTpeHHee cTpoenune 3BE37. CoOBpEeMEHHbIE
MPEJICTABICHUS O IPOUCXOXKACHUHU U 3BOMONMK COJIHIA 1 3BE3/. DTaIbl KU3HU 3BE3]L.

Mineunsiii [Iyte — nHama [anaktuka. Ilomoxenwe u nBuxenne ConHua B
lNanaktuke. Tunbl ranaktuk. Pagmoranaktuku u kBasapbel. UEpHBIE IBIPHI B sApax
raJIaKTHUK.

Bcenennas. Pacmiupenue Bcenennoit. 3akon Xa0O06ia. Paz0OeraHue ranakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus
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HaGnrogeHuss HEBOOPY>KEHHBIM TJA30M C  HCIMOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUH JUIsl OTPEIeTICHUS MOJI0OXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be311s1 CEBEpHOT0 NOJIYIIAPpUS U SIPKUAE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, manet, Maeunoro Ilyru.

O0o0marnee nOBTOpeHue

Ponb ¢u3uKy 1 aCTpOHOMHM B 9KOHOMUYECKOM, TEXHOJIOTUUECKON, COIUATBHON U
ITUYECKON cdepax AesTeNbHOCTU YeJOBEeKa, POJib U MECTO (PU3UKU M aCTPOHOMHH B
COBPEMEHHOW HAayYHOW KapTHHE MHpa, POib (U3HUECKON Teopuu B (HOPMUPOBAHUU
NpeCTaBICHUNA O (PU3MUECKON KapTHHE MHpa, MECTO (PU3UYECKOW KapTUHBI MHpa B
OO0IIIeM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUI O PUPO/IE.

MesxknpeaMeTHble CBA3H

N3yuenne kypca pusuku 6azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ yu€Tom
COJIep KaTeNIbHBIX MEXIIPEIMETHBIX CBSI3€U C KypcaMu MaTeMaTHKU, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meoswcnpeomemnvle nousimus, CBS3aHHbIE C HW3YYEHMEM METOAOB HAay4YHOTO
NO3HAHUS: SIBJICHUE, HAYYHBIA (DaKT, rumnore3a, puznyeckas BEIMYMHA, 3aKOH, TEOPHUs,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHUM, TPUTOHOMETPUUYECKHE (PYHKIUU:
CUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTIOHOMETPUYECKOE TOKIECTBO,
BEKTOPbl M HX IPOCKLUHMH HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, IIPOU3BOJHBIC
3JIEMEHTApHbIX (PYHKUIUN, TPU3HAKU NOJI00US TPEYrOJIbHUKOB, ONpPEIEIeHHUE IO
IJIOCKUX (puryp u oobéma Ted.

buonocus: anexrpuyeckue ABICHUS B )KUBOU MPUPOJIE, KOJIEOATEeIbHbIE JBUKEHUS
B JKMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJAE, ACHUCTBUE paavallid Ha
JKUBBIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB U MOJIEKYJI, KDUCTAUINYECKAsA CTPYKTypa TBEPIBIX Tell,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIMYECKON pEMIETKY, CIEKTPAIbHBIM aHaN3.

l'eocpaghus: MarHUTHBIE MOJIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PyH, (HOTOChEMKA
36MHOU MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHUM.

Texnonoeusa: JTVMHAWA  DJEKTpOIlepenad, TEHEepaTop IEPEMEHHOIO  TOKa,
AIIEKTPOABUTATENb, NHAYKIIMOHHAS [1€4b, Pafap, paAuoIpUEMHHUK, TEJIEBU30D, AaHTEHHA,
tenedon, CBY-mieub, NpPOEKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJIHEUHAs
OaTapes.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOTI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yaeOHOTo npeamera «Dusnkay Ha ypoBHE CPEAHETO 001Iero oopa3oBaHus
(6a30BBIll  YpPOBEHb) JIOJHKHO OOECHEUYUTh JOCTUKEHUE CIECAYIOIINX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUS Yy4yeOHOTo mnpenmera «DPuU3MKa» TOJKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOy4YalOMMXCA  PYKOBOACTBOBATHCS
c(hOopMUPOBAHHOW BHYTPEHHEHN MO3UIUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIINH,
MO3UTHUBHBIX BHYTPEHHUX YOEKJEHUW, COOTBETCTBYIOUIUX TPAJAUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa M ONBITa JCATEIHLHOCTH B
MPOLIECCE PEATN3AMNA OCHOBHBIX HAIPABICHUN BOCIUTATEIBHOW ACATEIBHOCTH, B TOM
YUCJIEC B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMU OOY4YaIOIIETOCs KaK AaKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

MIPUHSTHE TPaJIULIMOHHBIX 00111eUeTOBEUECKUX T'YMaHHCTUYECKUX 151
JNEMOKPATUYECKHUX [IEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYKO [I€ITEIBHOCTh B HHTEPECAX TI'PAXKIAHCKOIO
o0I11ecTBa, y4acTBOBATh B CAMOYITPABJICHUHN B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHUE B3aUMOJICHMCTBOBATh C COLUUAIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C KX
(YHKIUAMHY 1 HA3HAUYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K TOCYJIapCTBEHHBIM CUMBOJIAM, JOCTUKECHUSIM POCCUUCKUX
YUEHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYyallMl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYACh HAa MOpPAJbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM 4YHCJIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLICHHWE K MHPY, BKJIIOYAs O3CTETUKY HAy4YHOrO TBOPYECTBA,
npucyuiero Gpu3nvyeckoil Hayke;

5) TpyA0BOro BOCIIUTAHUSI:
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UHTEPEC K PA3NIUYHBIM chepam NpoPecCHOHANBHOM AEATEIbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (DPM3UMKOM M TEXHUKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BbIOOp Oymyiei
po(heccCuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIEC TUIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 00J1acTH (HU3UKU
Ha IMPOTSKEHUH BCEH KU3HMU;

6) IK0JIOrHYeCcKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTb IKOJOTUYECKON KYJIbTYphl, OCO3HAHHE I100aIbHOIO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHWE M OCYIIECTBIICHUE JCHUCTBUUA B OKPYXKAIOUIEH CpEeAe Ha OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacUIMpEHHE OIbITAa JEATEIBHOCTH 3KOJIOTMYECKOW HAIpaBICHHOCTH HAa OCHOBE
UMEIOLIUXCS 3HAHUU 10 (pU3mKe;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs (PU3NUECKON HAYKU;

OCO3HaHHUE LIEHHOCTH HAy4YHOW JAEATENBHOCTH, TOTOBHOCTh B IPOLECCE H3YUCHUS
(U3HUKHN OCYIIECTBIATH MPOEKTHYIO U HCCIEA0BATEIBCKYIO AESITENBHOCTh HHANBUAYAIBHO
U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jijornueckue JaeiicTBUA:

CaMOCTOSITEeIIbHO (hOPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOJIEeMy, paccMaTpUBaTh e
BCECTOPOHHE;

ONPEAETATH LETU AEATCIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTHKECHUS,

BBISBJISITh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B paccMaTpPUBACMBIX (PHU3HUUYCCKHUX
SIBJICHUSX

pa3pabarbiBaTh IUIaH PEIICHUS TMPOOJIeMbl C YYETOM aHAIM3a HMMEIOIIHUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JEATECIBHOCTh, OLICHUBAaTh COOTBETCTBHE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUI €SI TEIIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH PabOTy B YCIOBHUSAX PEATBHOTO, BUPTYAJIBHOTO WU
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarejabCcKue J1eiCTBHUSA.

BJIAJICTh HAYYHOM TEPMUHOJOTHEW, KIIOUEBBIMU TOHATUSIMHA W  METOJAMH
busznueckoil HayKu;
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BJaJIETh HABBIKAMHU YYEOHO-MCCIIEAOBATEIBCKOM M MPOEKTHON NeATEeIhHOCTH B
obnactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHPHOMY MOUCKY METOJIOB
pelieHus 3a1a4 (pU3nIeckoro coiepikaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOAOB MTO3HAHUS;

BIIQJICTh BUJIAMH JICSITEILHOCTH T10 TTOTYYSHUIO HOBOTO 3HAHUS, €T0 WHTEPIPETAILINH,
peoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX yYUEOHBIX CHUTYallUsSX, B TOM YHCIIE TPU
CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PHU3UKH;

BBISIBJISITH TIPUYMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJM3MpPOBaTh 3a/ady, BBIABUTATH
runore3y e€ pernieHus, HaXOAUTh apTYMEHTHI JIJIsl I0Ka3aTeIbCTBA CBOMX YTBEPXKICHUM,
3a/1aBaTh MapaMETPhl U KPUTCPUH PEIIICHUS,

aHAIM3UPOBATh TOJIYYCHHBIC B XOJI€ PCEUICHUS 3aJaddl Pe3ylbTaThl, KPUTHUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3a/1a4l B 00pPa30BaTEIbHOM JEATEIHHOCTH,
B TOM YHCJIC TIPU U3yUYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH MTPUOOPETEHHBINA OIIBIT,

yMETh  [EPEHOCUTh 3HaHUs 1o (¢uU3UKEe B  MPAKTHUECKYI0  00JiacTh
KU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAILHBIC TTOAXOIBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

PabGora ¢ nndpopmanueii:

BJQJICTh HABBIKAMHM TIOJy4eHHUS HHPOpMalud (PU3MUECKOTO COJACpPKAHUS U3
MCTOYHUKOB Ppa3HBIX THIIOB, CaMOCTOSITEIIBHO  OCYIIECTBISATh TOWCK, aHAJU3,
CUCTEMATH3AIMI0 W HMHTEPIPETAIMI0O HWHPOPMAIIMA PA3THYHBIX BUIAOB W  (opm
MIPEICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUN B
pEIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTraHU3alMOHHBIX 33]1a4d ¢ COOJII0ICHHEM
TpeOOBaHWI DJPrOHOMUKH, TEXHUKH O€30MMaCHOCTH, THTHUEHBI, PecypcocOepeKeHuUs,
MPABOBBIX U AITHYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MacHOCTH;

co371aBaTh TEKCTHl (PU3MYECKOTO COJIEPKaHUS B PA3IUYHBIX (opMarax ¢ ydéToMm
Ha3HauYeHUsT WH(OpMAIMKU W 1ENEBON ayJUTOpPWHU, BBHIOMpass ONTUMAIBHYIO (OpMY
MIPEICTABIICHHS ¥ BU3YaJTH3allUH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:
OCYUIECTBJIATH OOILIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOH ACSTENbHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYalMi U CMIT4aTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCMOJIb30BAHUEM SI3bIKOBBIX
CPEICTB;
MOHUMAThH U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIbHON pabOThI;
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BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUI C yUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEMN Ka)KJI0TO YieHa KOJUIEKTHUBA;

IPUHUMATH L€ COBMECTHOW JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUS MO €€ NTOCTUKEHUIO: COCTABIIAITh IJIAH JEUCTBUN, PACIIPENEIISITh POJIA C YUETOM
MHEHUN Y9aCTHHKOB, O0OCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOErO BKJAJa M KaXJOro y4yaCTHHMKA KOMAaHJbI B OOLIUI
pe3yNbTaT MO pazpaboTaHHBIM KPUTEPUSIM;

npeiaraTb  HOBBIE  IPOEKTHI, OLEHUBATh MJAEA C TMO3UMUAM  HOBHU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETUYECKOE IMOBEACHHUE B PA3JIMYHBIX CUTYAIUSX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIE YHMBepPCaJbHbIe Y4eOHbIe JelCTBUA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENbHYIO AESITEIBbHOCTh B 00MacT (hU3NKU
Y aCTPOHOMUH, BBIABIISATH IPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJISITh IUIAH PELICHHMS PACYETHBIX M KA4YECTBEHHBIX 3a/]ady,
IJIaH BBINIOJIHEHUS MPAKTUYECKON pabOThl ¢ YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEAINIOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHI;

JienaTh OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD
3a pEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO W TPOSIBICHUIO JPYAHMIIMH B 00JacTU (DU3HKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBbI B JAESATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJa/IeTh HAaBBIKAMU II03HABATENBbHOM pediekcun Kak OCO3HaHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIOJIb30BaTh MNPUEMBI pedieKCHH i OUEHKH CHUTyallud, BbIOOpa BEpPHOTO
peleHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS IO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI M aPTYMEHTHI IPYTUX IPU aHATIM3€E PE3yIbTaTOB IEATEIbHOCTH;

OpPUHUMATh ce0sl, MOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHUBBI M APTYMEHTHI IPYTUX MPU aHAJU3€ PE3YNIbTATOB JIEATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.
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B mpouecce NOCTHKEHHsI JUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS INPOrPaMMBbl II0
¢u3uKe UIsl ypOBHS CPEIHETO 00IEero o0pa3oBaHus y 00y4aroIMXCsl COBEPIIEHCTBYETCS
HMOLIMOHAJIbHBIN UHTEIUIEKT, IPEANOJIaralomuil ChOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIOCOOHOCTh IIOHMMATh CBOE 3SMOIMOHAIIBHOE
COCTOSIHME, BUCTh HAIPABICHUS Pa3BUTHs COOCTBEHHOH SMOIMOHANBHON c(ephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETYyJINPOBAHUs,  BKJIIOYAIOLIENO  CaMOKOHTPOJb, yMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBENECHHE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEN MOTHBALMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHIKEHHUIO LIEJIH U YCIIEXY,
ONTHMM3M, HUHULIUATUBHOCTh, YMEHHUE IEUCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEN;

SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh TMOHHMMATh SMOILMOHAIBHOE COCTOSHUE
IPYTUX, YYUTBIBATh €0 MPU OCYLIECTBIECHUHU OOIIEHHS, CIIOCOOHOCTh K COYYBCTBUIO H
CONEPEKNUBAHMUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBATH OTHOLUEHUS C
APYTUMHU JHOABMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPax poOJb M MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU U TEXHOJIOTUH,
B MMPAKTUYECKOU JIEATEIIbHOCTH JIFOAEH;

YYUTBHIBATh TPAHUIIBI TPUMEHECHUS U3YUCHHBIX (PU3HUECKUX MOJIENICH: MaTepuabHast
TOYKa, MHEpLMAIbHAsg CHCTeMa OTCYETa, aOCONIOTHO TBEPIAOE TENO, MJEaTbHBIN ras,
MOJIEJIM CTPOEHUS Ta30B, XKUIAKOCTEM M TBEPIABIX TEJI, TOUCUHBIN IIEKTPUUECKUMN 3apsif
MIpH pelieHnr GU3NIECKUX 3a71ay;

pacro3HaBath (GU3UYECKUE SIBJIICHUS (ITPOIIECChI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXaHHKH, MOJICKYJISIPHO-KUHETHYECKOMN TEeOpUu CTpOEHUs BEIIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJMHEMHOE JBH)KEHHE,
CBOOOJHOE TMAJICHWE TEJ, NBIXKCHHE IO OKPYKHOCTH, WHEPIHS, B3aUMOJICHCTBUE T,
muddy3usi, OpOYHOBCKOE NIBIIKEHHE, CTPOCHHE JKUIKOCTEH U TBEPIBIX TEJ, NM3MECHCHUE
o0bEéMa TeNn NpU HarpeBaHUU (OXJIAKIEHUH), TEIJIOBOE paBHOBECUE, HCHapeHUe,
KOHJICHCAIlUsl, MJIaBJIEHUE, KPUCTAIUIM3AllMsl, KUIEHUE, BIAXXHOCTh BO3/1yXa, MOBBIIICHUE
JABJICHHS ra3a MPU €ro HArpeBaHUM B 3aKPBITOM COCYJIE, CBS3b MEXK/Y MapameTpamu
COCTOSIHUS raza B U30IMPOLECCAX, MNEKTPU3ALUS TEJ, B3AUMOACHCTBHE 3apsI0B;

OMHCHIBATHh MEXAHMYECKOE JBIDKEHWE, UCIOJIb3yS (PU3MYECKHE BEIHYUHBIL:
KOOpAWHATa, MyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUid, UMITYJbC
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Tena, KUHETUYeCKass JHeprus, TMOTEeHLUMANbHA »JHEPrus, MexaHudeckas paboTa,
MEXaHU4YeCcKasi MOIIHOCTh; MPHU OMUCAHUU TPABWIHHO TPAKTOBATh (U3HUECKUN CMBICI
UCIOJIb3yeMbIX BEIUYHMH, HMX OO0O3HAUY€HHs MW EAUHUIBI, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHUYNHAMU;

ONKCHIBATh MU3YYECHHBIC TEIJIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBIICHUS, HUCIIOIb3YS
¢u3uYecKkue BEIMYUHBI: JaBJICHHE Ta3a, TeMIepaTrypa, CpelHssl KMHETUYeCKas dHEeprus
Xa0TUYECKOTO JIBMXKCHHSI MOJIEKYJI, CPEAHEKBAIpaTUYHAsI CKOPOCTh MOJIEKYJI, KOJTUYECTBO
TEIJIOTHI, BHYTPEHHsII JHeprus, pabora raza, KOAIQHUIMEHT TMOJIE3HOTO IeHCTBHS
TEIUIOBOTO JIBUTATENs; TMPH ONHUCAHWU TMPABWIBHO TPAKTOBATH (PU3UYECKUI CMBICIT
UCIIONIB3YEMBIX BEJIMYMH, HX OOO3HAUCHHS W EAUHHIBI, HAXOAUTh (HOPMYIIBI,
CBSI3bIBAIOIME JIAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEJIUUMUHAM;

ONMCHIBATh M3YUYEHHBIE DSJIEKTPUYECKHE CBOMCTBA BEIIECTBA M 3JIEKTPUYECKUE
ABJICHHS (TIPOLECChI), HCHOJB3YS (PU3NYECKHE BEIUYMHBL DJIEKTPUUYECKUNA 3apsj,
ANEKTPUUECKOE M0JI€, HANPSHKEHHOCTh MOJS, MNOTEHLHAN, PAa3HOCTh MOTEHUUAJIOB; MPHU
ONKCAaHUU TMPaBUWIBHO TPAaKTOBAaThb (U3UYECKUN CMBICI MCIOJNb3YyEMbIX BEIMYUH, HUX
0003HaUYEHUs U E€AMHHUILIBI; YKa3blBaTh (POPMYJbI, CBSI3BIBAIOLIUE JIAHHYIO (PU3NYECKYIO
BEJIMYUHY C APYTMMU BEIUYHHAMY;

aHAJIM3UPOBATh (PU3HUECKHUE MPOLECCHI U ABJICHHS, UCTIONb3YS (PU3UUECKUE 3aKOHBI U
MPUHIUIBL: 3aKOH BceMupHOTo Tsarotenus, |, |1 u 111 3akonsr HeloTOHA, 3aK0H coXpaHeHHs
MEXaHUYECKOM HSHEPruH, 3aKOH COXPAHEHUs HMMITYJIbCa, NPUHIMUI CYNEPIIO3UIMHU CHII,
IIPUHLUI PAaBHONPABUS WHEPLUUAIBHBIX CHCTEM OTCYETA, MOJIEKYJSPHO-KHHETHUYECKYIO
TEOPHUIO CTPOCHMS BEILECTBA, ra30Bbl€ 3aKOHBI, CBA3b CPEAHEN KMHETHMYECKOW >HEPrUu
TEIJIOBOTO JIBUJKEHUS MOJIEKYJl C aOCOJIIOTHOW TEMIEepaTrypoil, TEpBbId 3aKOH
TEPMOJMHAMMKH, 3aKOH COXPaHEHUs 3JIEKTPUUYECKOIo 3apsaa, 3akoH KyioHa, nmpu 3TOM
pa3ianyaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYE€CKOE BBIPAKEHUE WU
ycioBUsl (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE NPUHLMUIBI JEHCTBUS MAalIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MACHOIO UCIIOIb30BaHUS B IOBCEIHEBHOW KU3HH;

BBIMOJIHATH SKCIIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3MUECKUX SBJICHUI U MPOLECCOB C
HCIIOJIb30BaHUEM TMPSMBIX U KOCBEHHBIX HW3MEpEHHUil, Mpu 3ToM (HOpMyIHpoBaTh
mpoOjemy/3agadyy W THUNOTE3y YYeOHOTO DJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEAJI0KEHHOTO0 000pYyI0BAHUS, POBOAUTH ONBIT U (POPMYITUPOBATH BHIBOIBI;

OCYUIECTBJISATh MPSIMbIE U KOCBEHHbIE M3MEPEHUS] (PU3MUECKUX BEIUYHH, MPU ITOM
BbIOMpATh ONTUMAJIBHBINA CIOCO0 U3MEPEHUSI U UCTOIb30BaTh U3BECTHBIE METO/IbI OLICHKH
MOTPEMTHOCTEN U3MEPEHN;

UCCJIEeIOBATh 3aBUCUMOCTU MEXIY (U3MUYECKUMHU BEIMYMHAMU C UCIHOJb30BaHUEM
MPSAMBIX M3MEPEHUH, IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTAThI
MOJIYYeHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUJE TaOMUI M rpaduKoB, AelaTh
BBIBOJIbI 1O PE3YyJIbTaTaM UCCIEI0BAHMUS;
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coOmro1aTh mpaBuia 0e30MacHoro Tpyia Mpu NPOBEICHUU UCCIEAOBAaHUN B paMKax
y4eOHOTO SKCHEPUMEHTa, Y4eOHO-UCCIEAOBATEIbCKOM U TMPOEKTHOW AESTENIBHOCTU C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOPHOro 000pyA0BaHMUS;

pemarh pacuéTHhIC 3aJaddl C SIBHO 3aJlaHHON (DU3UYECKON MOJMEINBI0, HCTOIL3YS
¢bu3uYecKue 3aKOHBI W TPUHIUIIBEI, HAa OCHOBE aHajiW3a YCJIOBHS 3aJadd BBIOMPATH
(bU3MYECKYI0 MOJIeIb, BBIACIITh (PU3MUECKHE BEIUYUHBI U (HOPMYJIIbI, HEOOXOAUMBIE IS
e€ pemeHus, MPOBOAUTh PAcUYE€Thl U OLEHHMBATHh PEAJbHOCTH IOJIYYECHHOTO 3HAYCHHS
(M3UYECKON BEITMYNHEI;

pelaTh KayeCTBECHHBIC 3aJayd: BBICTPAWBATh JIOTMYECKHM HENPOTUBOPECUUBYIO
IIETIOYKY PACCYXICHUHN C OMOPON Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE
SABJICHUS;

UCIIOJIb30BaTh NpPHU pPEHICHUH YYEOHBIX 3aJad COBpPEMEHHbIE WH(OPMAIIMOHHbBIE
TEXHOJIOTUHU JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUUA U MPEICTABICHUS yUeOHOM
W HAy4YHO-MOMYJISPHOM HUH(pOpMAIUK, TMOJYYEHHON U3 Pa3JUYHBIX HCTOYHUKOB,
KPUTHUYECKU aHATU3UPOBATH MOIy4aeMy0 HHGOPMAIIHIO;

OPUBOJUTH TPUMEPHl BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHUE IMPOIIECCOB OKPYXKAIOIIETO0 MHPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3NKE B TOBCEIHEBHOW KU3HM IS
oOecrieueHuss 0€30MaCHOCTH TpU OOpalieHMH C M[pudopaMu W TEXHUYECKUMU
YCTPOWUCTBAMH, IJIi COXPAHEHUs 3J0POBbS U COONIOACHHS HOPM DKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B IrpynIme C BBINOJHEHUEM Pa3JIMUHBIX COLMAIBHBIX POJIEH, MIAHUPOBATH
paboTy TPYIIbI, PAIMOHAIBHO paclpeesaTh 00SI3aHHOCTU U TUIAaHUPOBATh ACSTEIbHOCTD
B HECTAHJAPTHBIX CHUTYalMsIX, AJE€KBATHO OLIEHUBATh BKJIaJ KaXXIOr0 W3 YYaCTHHUKOB
TPYIIIBI B pElIEHUE pacCMaTPUBAEMON MTPOOIIEMBI.

K xonmy obOyuenuss B 11 kJ1acce mpeameTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIMXCSI YMEHU:

JEMOHCTPUPOBATh HA TIPUMEpPax pojb M MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOU TEXHUKU U TEXHOJIOTHH,
B IIPAKTHUYECKON JEATEILHOCTH JIFOACH, IEJIOCTHOCTh U €AMHCTBO (hM3UUYCCKOW KApTHHBI
MHUpA;

YUYUTHIBATh TPAHUIIBI MPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJEJICH: TOYCUHBIH
ANEKTPUUYECKUHN 3apsifi, JIyd CBETa, TOUCHYHBIM MCTOYHHMK CBETA, SIAEPHAs MOJEIb aroMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO s/Ipa MPHU PEeIIeHNH (PU3NUECKHX 3a/1ay;

pacrio3HaBath (U3UYECKUE SBJICHUS (ITPOIIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKYA W KBAHTOBOM (PU3HMKHU: DJIEKTPUUYECKas IMPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XHWMHUYECKOE, MATrHUTHOE JIEUCTBUS TOKAa, B3aUMOJIECHCTBUE MArHUTOB,
ANEKTPOMArHUTHAsT WUHAYKIHUS, NEWCTBUE MArHUTHOIO MOJS HA MPOBOJAHUK C TOKOM U
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IBYDKYIIUIACS — 3apsifl, JJIGKTPOMAarHUTHbIE KojeOaHUsT M BOJHBI, MPSMOJMHEHHOE
pacnpocTpaHEeHUE CBETa, OTpaKeHHe, MperoMiieHue, HHTepdepeHuus, audpakuus u
noJisipu3anusl CBeTa, Jucriepcus cBera, dorodnekTpudeckuii 3¢ dextr (pororddexr),
CBETOBOE JABJICHHE, BO3HMKHOBEHHME JIMHEWYaTOro CHEKTpa aromMa BOAOpOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJuOaKTUBHOCTB;

OMKCHIBATh HW3YYEHHBIE CBOICTBAa BellecTBa (RJIEKTPUUECKHE, MAarHUTHbBIE,
ONTUYECKHUE, BICKTPUYECKYIO0 MPOBOAUMOCTH PA3JIMYHBIX CpPEll) M DIIEKTPOMArHUTHBIC
ABJICHUS (TIPOLIECCHI), MCTONB3Ys (PU3MUECKHE BEIUYMHBI: SJICKTPUUYECKUN 3apsii, cuiia
TOKa, DOJEKTPUYECKOE  HAIPSIKEHUE, DIIEKTPHUYECKOE  CONPOTHBIICHHE, Pa3HOCTb
MOTEHIUAJIOB, IEKTPOJBHIKYIIAS CHIIAa, padOTa TOKA, MHAYKIMS MarHUTHOTO MOJs, CHIIA
Awmnepa, cuna JlopeHua, HMHIYKTUBHOCTb KAaTYIIKH, SHEPrUs JJIEKTPUYECKOTO U
MarHuTHOTO TOJIEH, MEePUOJ U YacToTa KoyieOaHWW B KOJeOATeNbHOM KOHTYpE, 3apsija U
CWJa TOKa B MPOLECCE TapMOHUYECKHX BJIEKTPOMArHUTHBIX KoyieOaHuW, (POKycHOe
pacCTOSIHUE M ONTHYECKas CWIa JIMH3bl, MpPU ONHCAHWM TMPABWIBHO TPAKTOBAThH
(bU3UYECKUN CMBICI UCTIOIb3YEMBIX BEJIIMYWH, UX O0O3HAYEHUS W €IUHUIIBI, YKA3bIBaTh
(bopMyIibl, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEIUUHUHY C JPYTMMH BEITUYHMHAMU;

OMKCHIBATh U3YYCHHBIC KBAHTOBBIC SBJIICHUS M TPOLIECCHI, UCHOJIB3Ys (HU3UUECKUE
BEJIMYMHBI: CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, AJIMHA BOJHBI U YaCTOTAa CBETA, YHEPTUS U
UMITYyJIbC (POTOHA, MEPUO TMOJIypacnaza, SHEPIrHsl CBSA3M aTOMHBIX SJEpP, MPU ONMUCAHUU
MPaBUJILHO TPAKTOBATh (PU3UUYECKHUIN CMBICT MCIOJIb3YeMbIX BEJIMYHMH, UX 0003HAUYCHUS U
CAVHUIIBI, YKa3bIBaTh (OPMyYJIbI, CBA3BIBAIONIME JAHHYIO (PU3MUECKYI0 BEIUYHHY C
JIPYTUMH BEITMYMHAMU, BBIYUCISATH 3HAYEHHE (PU3NUECKON BETUYUHBI;

aHAIU3UPOBATh (PU3HUECKHUE MPOLECCHI U SABJICHUS, UCTIONb3YS (PU3NUECKUE 3aKOHBI U
NpUHIUIBL: 3akoOH OMa, 3aKOHBI TOCIEAO0BATENIBHOIO M MapajlyIeIbHOTO COEIUHEHUs
IIPOBOJTHUKOB, 3akOoH Jxoyns—JleHna, 3aKOH JJIEKTPOMAarHUTHOW WHAYKLIWH, 3aKOH
MPSMOJMHEWHOTO  PacHpOCTPAHEHUsI CBETA, 3aKOHbl OTPAKEHHS CBETa, 3aKOHBI
MpEeJIOMJIEHUSI CBETa, ypaBHEHHE OWHIITENHa Mid (oTodddexTa, 3aKOH COXpaHEHUs
AHEPTUU, 3AKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS SJIEKTPUYECKOTO 3apsia, 3aKOH
COXpPaHEHHUs MAacCOBOT'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paJlMOaKTUBHOTO pacmnaja, Mpu
ATOM pa3jinyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE U
yCJoBHsl (TPaHUIlbI, 00JIACTH) MPUMEHUMOCTH;

OMpeNeNsaTh HANpaBJICHHE BEKTOpA HMHAYKIMM MarHUTHOTO IMOJS TPOBOAHUKA C
TOKOM, CWJIbI AMniepa u cuiibl JIopeHna;

CTPOUTh U OIHUCHIBaTh H300paKEHUE, CO37aBAEMOE IUIOCKUM 3€pKajoM, TOHKOMH
JIMH3011;

BBINIOJIHATH SKCIIEPUMEHTHI M0 UCCIEAOBAHUIO (PM3UUECKUX SBIICHUNA U MPOLIECCOB C
WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX M3MEpPEHUH: Mpu 3ToM (HOPMYIUPOBATH
npobsieMy/3aadyy W THUIOTE3y Y4eOHOro OJKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3
MPeJIOKEHHOT0 000PYAOBaHUS, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBL;
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OCYILIECTBIIATh MPSMbIE U KOCBEHHBIE M3MEpPEHUs] (PU3MUECKUX BEJIUYUH, MPHU ITOM
BBIOMpATh ONTUMAaIBHBIN CIIOCO0 M3MEPEHUS U UCIIOIh30BaTh U3BECTHBIC METOIbI OIIEHKHU
MOTPEIIHOCTEN U3MEPEHUI;

HCCJIEOBATh 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH C HCIOIB30BAHUEM TPSIMBIX
W3MEPCHHUI: TIPU DTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH PE3yIbTaThI
MOJTY4YEHHON 3aBUCHMOCTH (PU3MYECKUX BEJIMYWH B BHJIEC TaOJUIl U TpadukoB, JenaTh
BBIBOJIBI 110 Pe3yJIbTaTaM UCCIIEI0BAHNS,

coOmro1aTh mpaBuia 6€30MacHOro TPy/ia MPU NMPOBEICHUN HUCCICAOBAaHUN B paMKax
y4eOHOTO 3KCHEPUMEHTa, y4eOHO-HCCIICOBATEIHCKON W TMPOEKTHON JEATEIHLHOCTH C
HCITOJIh30BAaHUEM M3MEPUTEILHBIX YCTPOUCTB U Ta00PATOPHOTO 000PYI0BAHUS;

pemiath pacuéTHpIC 3a7a4d C SBHO 3aJIaHHOW (DU3UYECKOM MOJIENIbIO, HCIIOJIb3YS
(¢bu3nyecKkrue 3aKOHBl M IIPUHIMIIBI, HAa OCHOBE aHaju3a YCJIOBHUS 3aJayd BBIOMPATH
(bU3NYECKyr0 MOJIENb, BBIACIATh (PU3UUECKUE BEJIMUUHBI U POPMYJIIbI, HEOOXOAUMBIE ISt
e€ pemieHus, MPOBOAUTH PAcy€Thl U OLIEHMBATH PEATbHOCTH MMOJYYCHHOTO 3HAYCHUS
(hU3UIECKOM BEITUYMHBI,

pemiaTh KayeCTBEHHBIC 3a/Jaud: BBICTPaWBaTh JIOTUYECKH HEMPOTHBOPEUHUBYIO
IIETIOYKY PACCYXKISHUM C OMOPOM HAa M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3NYECKHUE
SIBJICHUS,

WCIIOJIB30BaTh TIPH pEIICHUW Y4YeOHBIX 3aad COBPEMEHHBIE WH(OPMAIIMOHHBIC
TEXHOJIOTUH TSI TIOMCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETAIUH U MPEICTABICHUS yueOHOM
W HAyYHO-TIONMYJISPHOM HWH(pOpMAIUU, TMOJYYCHHONM W3 pa3IMYHBIX HMCTOYHHUKOB,
KPUTHUYECKU aHAJIM3UPOBATH MOJTy4YaeMyr0 HH(POpMAIIHIO;

OOBSCHATH TPHUHIUIIBI MEUCTBHS MAIIWH, TPHOOPOB M TEXHHUYECKUX YCTPOHCTB,
pasyinyaTh yCI0BUS X 0€30MacHOTO UCIIOIb30BaHUS B OBCEAHEBHON KU3HU;

IPUBOJUTH TPUMEPHl BKJAJa POCCHUHUCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBICHEHHUE IMPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTUE TCXHUKU H
TEXHOJIOTHI;

HCIIOJB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKe B MOBCEIHEBHOM >KU3HU IS
oOecrieueHnss 0€30MaCHOCTH TpU OOpalieHuH C M[pudopaMu W TEXHUYECKUMU
YCTPOWUCTBAMH, [JIi COXpPAHEHUs 370POBbS U COONIOACHHS HOPM DKOJOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B TPYIIE C BBIMOJTHECHUEM Pa3IMYHBIX COIMAILHBIX POJICH, TIAaHUPOBATH
paboTy TPYIIIbI, PAIIMOHAIBHO pacrpeesaTh 00SI3aHHOCTH U TUIAaHUPOBATh ACSATEIbHOCTD
B HECTaHJAPTHBIX CHUTyalMsX, aJIeKBAaTHO OIICHWBATH BKJIAJ KaXKIOTO M3 YYaCTHUKOB
TPYIIBI B pelIEHUE paccMaTpUBaeMOM MPOOTIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojyie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznea 4. KBAHTOBAS PU3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 bubmaorexa LJOK
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ng;;ﬁf;igrouﬁ £41007¢
Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
1 ®dusuka — Hayka o npupozae. Hayunsie 1 bubnnoreka [JOK
METO/1bI ITIO3HAHUS OKPYKAIOLIEro MUupa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHuu
2 COBpPEMEHHOM i)a HOH K(z sl/IHII; MHpa, B 1 buomorexa LIOK
p . yi P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JIIOIeH
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MeXaHU4eCcKoro ABmxkeHus. [lepemenienue 1 buomorexa LIOK
- Hep ’ https://m.edso00.ru/ff0c3508
CKOpOCTb, YCKOPEHUE
4 PaBHOMEpHOE MPSAMOIIMHENHOE JBUKEHUE 1 brbmmorexa LTOK
p P A https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubmmnoreka [HOK
JIBUKCHHE https://m.edsoo.ru/ff0c372e
6 CBoOoniHOe majieHne. Y CKopeHue 1 bubnnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe neuxenue. [[Buxenue 1 bu6muoreka [JOK
MaTepUaJIbHOU TOYKHU I10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIMTT OTHOCUTENBLHOCTH [ amuies.
8 HNuepnmansable cucTeMsbl oTcuera. [lepBrrit 1 bubmorexa HOK
p - Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [Ipunnun cynepno3unuu 1 bubnmnorexa [JOK

cuil. Bropou 3akon HetotoHa st

https://m.edsoo.ru/ffOc3be8
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MaTepUAIbHOU TOYKHU

10 Tperuu 3akoH HeroTOHA 1719 MaTepUaIbHbBIX bubmuorexa [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia bubnmoreka [JOK
11
TsbKkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr YK https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Koapdunment tpenus. Cuna
13 cor O;I;IBHSHHH i qI?;LBI/I)KeHI/II/II) Tena B bubmorexa LIOK
p p https://m.edso0.ru/ff0c3f76
KUJKOCTU WJIH ra3e
[TocTynarenbHOE 1 BpaniaTeIbHOE TBUKEHUE
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBI. bubmmoreka [JOK
ILievo cumnel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbec MmaTepuabHOW TOUKH, CUCTEMBI
15 MaTepuaibHbIX TO4YeK. MIMIynbce cuibl. 3akoH bubmuoreka [IOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
PaGota u momrHOCTh cuibl. Kunetndeckas
16 sHeprus MmarepuanbHoi Touku. Teopema 00 bubmmorexa LIOK
P p - p https://m.edsoo.ru/ff0c4502
W3MEHECHUY KHHETUYECKOW dHEPTUU
[MotenumanwsHas sueprus. [lorennuanbHas
17 SHEPrus ynpyro aeopMUpPOBaHHOU bubnmnorexa [JOK
npykuHbl. [loTeHnanbHas SHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MMOBEPXHOCTH 3eMIIU
[ToTeHnManbHbBIE U HEMOTEHIIUATBHBIE CHUITBI.
but6mmoreka [IOK
18 CBs13b pabOTHI HEMTOTEHIIMATIBHBIX CHII C

W3MEHEHHEM MEXaHUYECKOU OHEPIrun

https://m.edsoo.ru/ff0c478c
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CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MeXaHI/ILICCKOI/IVBHepFI/II/I

19

JlaboparopHuas pabota «VccienoBanue CBSI3U
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
DHEPIUH TEJla Ha IIPUMEPE PACTKEHUS
PE3UHOBOTO JKT'yTa

20

21

22

Kontponbhas pabota no teme «KunemaTtuka.
Junamuka. 3aKOHbI COXpaHEHUSI B
MEXAHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBCcKOe
neuxenue. duddysus

XapakTep JIBUKECHUS U B3aUMOICHCTBUS
YyacTull BeuiecTBa. Moiesin CTpOeHUs Tra3oB,
JKUJIKOCTEN U TBEPJBIX TEI

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4b74

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonuuecTBo BemiecTsa.
ITocrosannas ABoraapo

24

25

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa cpeiHein
KMHETUYECKOW SHEPTUH JIBUKEHUS MOJIEKYII.
VYpasuenue Menpeneesa-Knaneiipona

but6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

28

3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue

3aBUCHUMOCTHU MCIKAY MapaMCTpaMn
COCTOSHUA pa3pCiKCHHOIO Ira3a»
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https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3omponecchl B ueaabHOM ra3e u ux

bubnunorexa LIOK

29 rpagudecKoe MpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHeprus TEpMOIUHAMUYECKOU
30 CHUCTEMBI M CIIOCOOBI €€ N3MCHEHUS. bubmuorexa [JOK
KomuuectBo TemnoTs! u pabora. BuyTpenuss https://m.edsoo.ru/ff0c5952
SHEPrusl OJJHOATOMHOIO UAECAIBHOTO rasa
bu6nmmorexa [IOK
31 Braer rentonepesain https://m.edsoo.ru/ff0c5c36
VY nenpHas TEII0EMKOCTh BELIECTBA.
32 KonuuecTBo TEMIIOTHI py TEIIonepeaaye. bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
33 [lepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnorexa [JOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ff0c5efc
34 HeobpaTtumocTs po1ieccoB B MpUpoOIE. bubmmoreka [JOK
Bropoii 3ak0H TepMOIMHAMUKHI https://m.edso00.ru/ff0c6230
35 [Mpunnun nevictus u KI1J rermoBoit bu6nmorexa LIOK
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJjoru4yeckue npoOaeMbl TETII0O3HEPTETUKH
38 O6o6maromuit ypok «MomnekynsipHas bubnnorexa [JOK
¢duzuka. OCHOBBI TEPMOAMHAMUKI https://m.eds00.ru/ff0c6938
KonTpomnpHas pabota mo Teme
39 «MOJ‘IpeKyJ'IﬂpHIa)ﬂ ¢uznka. OCHOBBI bubmmorexa LTOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooOpa3oBaHue U KOHIEHCALINS. bu6muoreka [JOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHAS M OTHOCHUTENLHAS BIIAXKHOCTD bu6nunorexa LIOK

BO3Ayxa. HachlleHHbIH map

https://m.edsoo.ru/ff0c64d8
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Teeproe Teno. Kpucramnmueckue u
amop¢Hble Teraa. AHU30TPOINUSI CBOUCTB

bubnunorexa LIOK

42
KpucTauioB. JKuJIKre KpUCTAIIIbI. https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [1naBnenue u KpuctauMsanus. Y 1enbHas Bu6mumoteka [JOK
TerutoTa miaBneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6nmmorexa [IOK
44 v 0
PABHEHIC TEILIOBOTO batarca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIEKTPUIECKUHU 3apsil. bubnnorexa [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 n(?n ﬂOBO HIfKI/I 3a1f(I:H COXpaHEHUs bubmorexa [JOK
YHPOBOA ) P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiga
47 B3aumopneucTue 3apsnoB. 3akoH KyioHa. bubnunoreka LIOK
TouYeyHbIN DIIEKTPUYECKUU 3apsif https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB JIEKTPUYECKOro MOJIS.
48 [TpuHIMT CynepIo3uITnu IEKTPUICCKIX bubmorexa [OK
P - yHep . P https://m.edsoo.ru/ff0c6df2
noJied. JInHUY HanpsHKEHHOCTH
49 Pabora cuit anekTpocTaTUYecKoro mods. bubmuoreka [IOK
ITorenmman. Pa3zHocTh TOTEHITNAJIOB https://m.edsoo.ru/ffOc6f00
[TpOBOAHMKY M TUAJIEKTPUKH B
50 Z-)J'IpeKT i[)CTaTI/I‘{CI([:KOM noljle bubmorexa [IOK
P ) https://m.edso00.ru/ff0c7018
JuanekTpudeckasi MpOHUIIAEMOCTh
but6mmoreka [IOK
51 C) 3 .K
FICKTPOEMEOCTE. ROUACHEATOP https://m.edso0.ru/ff0c7126
59 DIIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. bubnuotexa [JOK
DHeprusi 3apsyKeHHOr0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHast pabota "M3mepenne
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ANEKTPOEMKOCTH KOHIeHcaTopa"

54

55

56

57

[IpuHIMn NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOMMUPOBAIBHOTO anmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE IEKTPOIpUOOpOB

DJIEKTPUUYECKUH TOK, YCIOBUSA €0
cymiectBoBanus. [Tocrosaunsiil Tok. Cuita
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
OmMa jy1st yyacTka Lenu

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

PaboTa 1 MOIIIHOCTB AJIEKTPHUYECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bubnuoreka [{OK

0.5 https://m.edsoo.ru/ff0c74f0

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 TOJTHOM (3aMKHYTOM)

aNeKTpudeckon uenu. Koporkoe 3ambIkaHue.

JlaGopatopHas pabota «3mepenue D/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
COIIPOTHUBIICHUS

bu6mmoteka IIOK

0.5 https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJJIOB. 3aBUCUMOCTbh CONPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPBIL.
CBepxInpoBOAUMOCTh

60

61

DIIEKTPUYECKUH TOK B Bakyyme. CBOWCTBa
3JIEKTPOHHBIX ITyYKOB

[MonynpoBoAHUKH, UX COOCTBEHHAS U
MpUMecHas poBoAUMOcTh. CBoUCTBa Pp—N-

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae
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nepexoa. [lomynpoBogHIKOBBIC TPHOOPHI

DNEKTPUYECKUH TOK B PaCTBOPAX U
paciuiaBax 3J€KTPOJIUTOB.

bub6nmmoreka [IOK

62 1
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3
DNEeKTPUYECKUH TOK B ra3ax.
. . bub6nmoreka [IOK
63 CamocCTOSATETbHBIM M HECAMOCTOSATEIbHBIN 1
https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [1nasma
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
64 1| aKTquCIcoe 1| IEMGHSHI/IC };T IE)IBI/IJ'Ia 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTH
. bubnuorexa [{OK
65 O0606manmui ypok «IeKTPoInHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme
66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnmnoreka HOK
JJIEKTPUYECKUN TOK. TOKH B pa3an4HbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
Pesepsublit ypok. KonTpoibHas pabora no bubmmnoreka HOK
67 1
Teme "DIeKTpoAMHaMUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O6001aomui ypok no 1 bubmuoteka [IOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypcbl
[TocTossHHBIE MATHUTHI U KX
B3aumoieiictBue. MarautHoe nosie. Bektop 1 bubmuorexa [JOK
MAarHUTHOM MHAYKUHUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIIUU
MarauTHO€ 10Ji€ MPOBOJHUKA C TOKOM.
OmnsIT OpcTena. Bzaumoneiicteue 1 Bubmorexa ITOK
P i https://m.edsoo.ru/ff0c98fe

MPOBOJHUKOB C TOKOM
JlaboparopHas pabora «/3yuenue 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C
tokoM. Cmita Ammnepa. JlabopartopHuas pabora 1 bubnmnorexa [JOK
«MccnenoBanne neiMCTBHUS TOCTOSSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha

BIK cs 3apsoKeHHyro yacTtuity. Cua 1 bubmmorexa [TOK
ABIDIYHIYIO P Yo . https://m.edsoo.ru/ff0c9df4
Jlopenna. Pa6ora cuinbl Jlopenua
DOnexkTpomMarauTHas HHAyKIUs. [loTok
BEKTOpa MarHUTHON uHAyKuuu. 31C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
nHaykiuu dapanes
JlaGopatopHnas pabora «lccnenoBanue 1 bubnnorexka [JOK
SIBJIEHUSI DJIEKTPOMArHUTHOW UHIYKIUID) https://m.edsoo.ru/ff0cal50
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NHayKTUBHOCTB. SIBII€HUME CAMOMHIYKIUH.
OJ1C caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO
I1OJIS1 KaTYIIKU C TOKOM. DJIEKTPOMAarHuTHOE
rnoJsie

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

TexHuueckue ycTpoucTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMAarHuThl,
NIEKTPOABUIaTENb, YCKOPUTEIIN
JJIEMEHTApHbIX YaCTHL, UHAYKIIMOHHAs II€Yb

10

11

12

O6o6maromuii ypok «MarauTHoe 1oJe.
3HeKTpOMaFHI/ITHa$I WHAYKIOUA»

KonTponbnas pabota no Teme «MaruutHoe
noJie. DIeKTPOMarHuTHasE MHAYKIIUSD)

CB00OOIHBIE MEXaHHUECKHE KOIeOaHusl.
I"apmonnueckue konedanusi. Y paBHEeHHE
rapMoHHUYecKux Konebanwuii. [IpeBpamienue
SHEPIUU

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnast pabota «MccnenoBanue
3aBHCHMOCTH TepH0/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»

14

Konebarenbubid KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B UAeabHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKITY
MEXaHUYECKUMH M IEKTPOMArHUTHBIMU
KOJIeOaHUAMU

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

15

®opmymna TomcoHa. 3aKOH COXpaHEHHSI
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYpe

41

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch9c4
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[IpencraBneHne 0 3aTyxXaroIUX KoJeOaHUsX.
BbIHYXIeHHBIE MEXaHUYECKHIE KOJICOaHHUS.

bubmuorexa [JOK

16 Pe3onanc. BeinyxaeHHbie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHbIE KOJIeOaHUsI
IlepemenHbId TOK. CHHYCOUJAIbHBIN
17 IIEpEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO bubmumoreka [IOK
TOKa. AMIUIUTYJTHOE U JICUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HA4YEeHUE CUJIbl TOKA U HAIIPSIKEHUS
18 Tpanchopmarop. [IpousBoacTBo, nepenava u
noTpeOIeHNE SIEKTPUIECKON SHEPTHU
VY CTpoiCTBO U PAaKTUYECKOE TPUMEHEHHE
19 3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa bubmmorexa LIOK
N https://m.edsoo.ru/ff0cc324
[IEPEMEHHOTI0 TOKa, JTMHUN 3JIeKTponepeaay
DKOJIOTHYEeCKHE PUCKU IIPU IIPOU3BOJICTBE
20 ANeKTpo3Hepruu. KyibTypa nucnonab3oBaHus
JIEKTPOIHEPIHH B TIOBCEAHEBHOU KU3HU
MexaHnueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocts bubnnorexka [JOK
pacpoCTpaHeHus U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccas4
Ilonepeunsle ¥ NPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnuotexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJEeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U bubnuorexa [IOK
ckopocTsb. [IIkana 31eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIUIBI PaAMOCBA3U U TEIEBUICHHUS.
Pa3Butne cpencts cBa3u. Pagnonokanus
25 Konrtponsnas padora «Konebanus 1 BOJTHBD) bubmmorexa LIOK

https://m.edsoo.ru/ff0cc6f8

42



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA B

bubmuorexa [JOK

26 OJIHOPOAHOM cpeze. ToueuHbI HICTOYHHUK
AHOPOAHOM P https://m.eds00.ru/ff0cd350
cBera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 csera. [locTpoeHne n300paXeHUH B TNIOCKOM bubmorexa LIOK
’ p p https://m.edsoo.ru/ffOcd4e0
3epkaje
[Ipenomnenue ceta. [loaHoe BHYTpeHHEE
28 otpaxxenue. [IpenensHbIN yroJ1 MoIHoro bubmmorexa [JOK
P - peA T https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKCHHUS
29 Jlaboparopnas pabota «3mepenue bubnuorexa [JOK
MOoKa3aTesisi IPEJIOMIICHUS CTEKJIay https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenne n3odpaxeHuil B TUH3E.
30 ®opMyia TOHKOW JTUH3bI. Y BEIUYECHHE bubamorexa LOK
Py ' https://m.edsoo.ru/ffOcddle
JIUH3bI
31 Jlaboparopnast pabota «MccnenoBanue
CBOMCTB M300pakKeHUH B JIMH3AX»
Hucnepcus cBeta. CoKHBIN cocTaB 6e10ro
32 csera. LIBer. JJaboparopHas pabota
«Habmroienne qucrepcuu cBeTa»
33 Wntepdepennus cera. Audpakius cera. bubnnorexka [JOK
JudpakuonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsapuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpUOOPHI M YCTPOMCTBA U
YCIIOBUS UX 0€301aCHOTO IPUMEHEHUS
['paHuUIBI MPUMEHUMOCTH KJIACCUYECKOH
P P . bubnmuotexa [JOK
36 MexaHuku. [TocTynarsl cienuanasHOW TeOpUn

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCUTENBHOCTh OOTHOBPCMCHHOCTHU.

bubmuorexa [JOK

37
3aMeIJIeHre BPEMEHH M COKpAIEHUE JITTMHbI https://m.edsoo.ru/ffOcfa42
DHEprusi ¥ UMINYJIbC PEISTUBUCTCKON
38 gacTuilbl. CBS3b MAaCChI C YHEPTHUECH U bubmmorexa [JOK
HpL- p https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPTHUs MOKOS
39 KontponbHas padota «Ontuka. OCHOBBI bubnnoreka [HOK
CIIEIMAIbHON TEOPUH OTHOCUTEIIBLHOCTH https://m.edsoo.ru/ffOcf6f0
®otonbl. opmyna [1nanka. DHeprus u bubnuorexa [JOK
40
UMITYIbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnnoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl potorddekra. YpaBHEeHHE
42 BH“HmTeI(/lliHa nq;)ICPQ)OTOSQ)qI))eKTa «KpacnHas bubmorexa LHOK
g P RP https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
43 JlaBnenue ceera. OnwiTel I1. H. JIeGenena. bu6mmoreka [IOK
XUMHYECKOE ICUCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHr4eckue ycTpoucTBa U IPAKTUYECKOE
44 MpUMeHeHue: (HOTOINEMEHT, GOTOAATUHUK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3amad mo reme «1E€MEHTHI bubmuorexa [JOK
KBAHTOBOU ONTHUKH https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI
46 Pesepdopna no paccesHuro o-yactu bubnmorexa LIOK
PROPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aTOMa
bu6mmorexa [IOK
47 IT b
OCTyHatTH Hopa https://m.edsoo.ru/ff0dOafa
48 Nznyuenue u nornomieHue GOTOHOB MPU bubnmuorexa [JOK

IIEPEXO0/I€ ATOMA C OJJHOTO YPOBHS YHEPIUU

https://m.edsoo.ru/ff0d0afa
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Ha qpyrou. Buasl ciekTpos

49

50

51

BousnoBble cBorcTBa yactul. BonHsl ne
bpouisa. KopnyckynspHO-BOJIHOBOU
nyanu3M. CHOHTaHHOE U BBIHYXIEHHOE
U3Iy4EeHUE

OTkpbiTHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpesnenenuto cocraBa
PaINOAKTUBHOTO U3TYyYCHUS

CaowuctBa anb(da-, 6era-, raMmma-u3Iy4eHUS.

Bnusuue pPaarOaKTUBHOCTH HaA JKHBLIC
OpraHu3Mbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

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

52

OTKpbITHE IPOTOHA U HEUTPOHA. M30TOMIBI.
Anbda-pacnaa. DIEKTPOHHBIH U
MMO3UTPOHHBIM OeTa-pacma. ['amma-
U3JIy4CHUE

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

53

DHeprus CBA3U HYKJIOHOB B szipe. SnepHbie
peakuuu. S nepusid peaktop. [Ipodiemsr,
MIEPCIIEKTUBBI, SKOJIOTUYECKUE ACIIEKThI
SIIEPHOU DHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTPOHA. MeTo bl HAOTIOIEHUS U
pErucTpanmu JI€MEHTAPHBIX YACTHII.
Kpyrastit cton «@yHnaMmeHTalbHbIE
B3anMOJICUCTBUS. EquHCTBO (hr3mueckon’
KapTUHBI MUPay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0T0 HeOa. Co3Be3us, spKue
3BE3/Ibl, INIAHETHI, UX BUAUMOE JBUKCHUE.
ConHeyHas cucteMa

45
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56

Comnnaue. ConHeuHast aKTUBHOCTE. VICTOUYHUK
sHepruu CoJiHIIa U 3BE3]T

S7

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.
3BE3 b1 ITIaBHOU IIOCIICA0BATCIILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sporonny CoJIHIA U 3BE3T

58

Muneunsin [lyte — Hama ['anakTuka.
[Tonoxenue u npuxenne CosHua B
lNanmakTuke. ['anmaktuku. YepHble AbIPHI B
sIpax rajJakTHK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe usnyyeHue.
Meraranaktuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

62

63

64

O6o06uaromuit ypok. Ponb dpuzuku u
ACTPOHOMHUHU B SIKOHOMHUYECKOM,

TEXHOJIOTHYECKOM, COITTATBEHON 1 dTHUYECKOMN

cdepax AeqaTeIbHOCTH YeI0BeKa

O6o06maromuit ypok. Ponb u mecro ¢puzuku
Y aCTPOHOMHUH B COBPEMEHHOI Hay4YHOMI
KapTUHE MHUpa

O6o06maromuit ypok. Ponb puznueckoit
Teopuu B pOpMUPOBaHUH NPEICTABICHUHN O
¢du3nuecKoil kKapTuHe MUpa

65

O606maromuii ypok. Mecto pusnueckoit

46




KapTHHBI MUpPA B OOIIEM PsTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHbIX IIPEACTABICHUH O
pupoje

PesepBHbIil ypok. MarautHoe noie.

66 1
DneKTpoMaruHuTHast MHIYKIUS
67 PesepBubiii ypok. Ontuka. OCHOBBI 1
CHelHabHON TEeOPUU OTHOCUTEIBLHOCTU
Pesepnbiii ypok. KBantoBas ¢pusuka. bubnuorexa [JOK
68 1
DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iiecTBo «M31aTenbCcTBO
«IIpocBemenue»

» ®usuka, 11 knacc/ Mskumes I'.JI., byxosues b.b., Hapyrun B.M. noxg
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6moreka IJOK

48



