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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 6a30BOro ypoBHSI Ha YPOBHE CpPEeIHETO OOLIEro 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOM
oOpazoBarenbHOlM Mporpammel, npenacrabieHHbix B GI'OC COO, a Takxke ¢ yuérom
dbenepanbHOl paboyeit mporpaMMbl BOCIUTAHUS U KOHIEIIIMY MTPENOIaBaHus y4eOHOTro
npeamera «®Puszuka» B 00pa3oBaTeNbHBIX oOpraHuzanusax Poccuiickoit ®enepanuu,
peaIn3youMX OCHOBHbBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

CopeprxaHue mporpaMMsl 1o (pr3HKe HapaBiIeHO Ha (GOPMHUPOBAHHE ECTECTBEHHO-
Hay4YyHOUM KapTUHBI Mupa oOyvarommxcs 10—11 xmaccoB mpu oOyueHuu ux (u3MKe Ha
0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOro mnoaxona. IIporpamma o
¢busuke cootBercTByeT TpeboBanusM PI'OC COO k MmIaHUPYEMBIM JTHYHOCTHBIM,
OPEIMETHBIM W METANpeIMETHBIM pe3yJibTaTaM OOy4YeHHUs, a TakK€ YYUTHIBAET
HEOOXOJMMOCTh pEaTn3allid MEXIPEAMETHBIX CBA3e (HU3UKH C €CTECTBEHHO-
HAyYHBIMU Y4YEOHBIMH TIpeAMeTamMu. B Hel onpenensitoTcss OCHOBHBIE eI U3YYCHUS
¢u3MKKM Ha YpOBHE CpeOHEro oOIero oOpa3oBaHMs, IUIAHUPYEMBbIE pPE3yJbTaThl
OCBOEHHUSI Kypca (PU3UKU: JUYHOCTHBIC, METANpEAMETHbIC, NPEAMETHbIE (Ha 0a30BOM
YpOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

IUTAaHUPYEMBbIE pe3yJIbTaThl OCBOEHUSI Kypca (U3MKU Ha 0a30BOM ypOBHE, B TOM
YHCJIe IPEAMETHBIC PE3YJIBTATHI IO T0/1aM 00YUYEHUS;

coziepkanue yueoHoro npeamera «dusuka» no rogam o0ydeHus.

®du3rka Kak Hayka 0 HanOosee OOLIMX 3aKOHAX MPUPOJbI, BHICTYIAs B KaueCTBE
y4eOHOro MnpeaMera B IIKOJIE, BHOCHT CYIIECTBEHHBIA BKJIAJ B CUCTEMY 3HAHUUA 00
okpyxatomeM wmupe. IIkonbHBIM Kypc (GU3MKHM — CHUCTEMOOOpa3yomuil i
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, OCKOJIbKY (PU3MUYECKUE 3aKOHBI JIeKAT B
OCHOBE TMpOLECCOB M SBJICHUH, H3ydyaeMblX XHUMHEH, Ouosiorueu, Quanyeckoi
reorpadueii u actpoHoMuer. Vcroap30oBaHWe W aKTUBHOE NMPUMEHEHHE (DHU3UYCCKUX
3HAaHUW OIpeneNsieT XapakTep W pa3BUTHE Pa3HOOOpa3HbIX TEXHOJOruWi B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOJYYEHUS HOBBIX MAaTEpPHAIOB C
3aIaHHBIMUA CBOMCTBaAMHU U Jpyrux. M3yueHue (Pu3MKM BHOCHUT OCHOBHOM BKIJIAJ B
dbopMHpOBaHUE €CTECTBEHHO-HAYUYHON KapTUHBI MUpPa 00yJaromuxcs, B GopmMupoBaHue
YMEHUN TPUMEHSTh HAy4YHBIA METOJl TO3HAHUS TPU BBHITOJHEHUM HMU Y4eOHBIX
UCCIICIOBAHUM.

B ocHOBY Kypca (pU3uKH JUIsl yPOBHS CpPEIHETO 00IIEro 00pa3oBaHuUs MOJIOKEH Pl
u7ei, KOTOpble MOXKHO PACCMATPUBATh KAK MPHUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBJISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuan M3 BCeX paslefioB (U3UMKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepHall Kypca GU3NKU 00beIUHEH
BOKpYr (¢usnyeckux Teopuid. Benymmum B Kypce sBisercs (HOpMHUpPOBaHHE
MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MAaT€pUH, BEIIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE€ peannszanus NOpeariosaraeT HMCHOJIb30BAHHE
TYMaHUTAPHOTO MOTEHITMaNa (GU3NIECKON HAYKH, OCMBICIICHUE CBSI3HM Pa3BUTHS (PUBUKHU



C pa3BUTHEM OOIIECTBA, a TaKXK€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuknaownoii nanpaenennocmu. Kypc Gu3MKu mpesanonaraetT 3HaKOMCTBO C
HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUM N3YyUEHHBIX TEOpUN U
3aKOHOB.

Hoes sxonoeuzayuu peannsyercst IOCPEACTBOM BBEJICHUS SJIEMEHTOB COJICP KAHMSI,
MOCBSIIEHHBIX 3KOJOTHMYECKUM IMpoOJeMaM COBPEMEHHOCTH, KOTOpbIE CBsSI3aHbI C
pa3BUTHEM TEXHHMKH U TEXHOJOTHH, a Takke OOCYXKICHHs MpoOsieM palioHaIbHOrO
IPUPOIOTIOIB30BAHUS M SKOJIOTHUYECKON OE€30MaCHOCTH.

CrepXHEBBIMH JJIEMEHTaMU Kypca (HU3UKA Ha YpPOBHE CPEAHEro OOIIero
oOpazoBaHus SBISIIOTCS  (u3nyeckue Teopu (popmupoBaHHE MNPEACTABICHUN O
CTPYKType MOCTpPOCHHUs (PU3MUeCcKON TeopuH, poir (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX TPEJCTABICHUAX O MPUPOJEC, TPAHUIAX MPUMEHUMOCTH
TEOPHUIA, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHbBIX SIBJICHUI U MPOIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MTOIX0]] B Kypce (PU3UKU peann3yeTcs MPex/Ie BCEro 3a
CYET OpraHM3aluy HKCIEPUMEHTAIBLHON JIeaTebHOCTH oOydarommuxcs. s 6a3zoBoro
YpOBHSI Kypca GU3HKH — 3TO UCTIOIH30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B IIporpamme 1o pu3uke 00beTMHEHbI
B OOIIIMI CITUCOK YUYEHUYECKUX MIPAKTUYECKUX paboT. BrljenieHne B yka3aHHOM MepeyHe
7abopaTopHbIX pabOT, MNPOBOAUMBIX JJiI KOHTPOJSE W OIEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEeNbHOTO MPOIIecca UCXOAS U3 OCOOCHHOCTEH MIaHWPOBAHUSA U
ocHaieHus kabunera gusuku. [Ipu sToM obecreunBaeTcst OBIaeHNE 00YIaIOIUMUCS
YMEHUSMH TIPOBOJWTh KOCBEHHBIE HW3MEPCHHUS, WCCICIOBAHUS 3aBUCHMOCTEH
(GU3UYECKUX BEIMYMH U TTIOCTAHOBKY OIBITOB 110 TIPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonbiroe BHUMaHKE yAETISETCS PEIICHUIO PACUETHRIX U Ka4eCTBEHHBIX 3aaad. [Ipu
9TOM ISl PacyE€THBIX 3aJad MPHOPUTETOM SBJSIOTCS 3aJa4d C SBHO 3a/JaHHOM
bu3nUecKoil  MOJENbIO,  TO3BOJIAIONIME  TMPUMEHATh  WU3YyYEHHBIE  3aKOHBI WU
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfieia Kypca, TaK U MHTErpUpys 3HAHUS U3 Pa3HBIX
pasnenoB. J[is KaueCTBEHHBIX 3aJlay MPUOPUTETOM SIBIISIIOTCA 3a/JaHMsI HA OOBSICHEHUE
MpOoTEeKaHUsl (PU3MUECKHUX SIBIICHUW M MPOIIECCOB B OKPY’KAIOIIEH KU3HU, TPEOYIOITUE
BbIOOpa (PM3UYECKOM MOJIENH JIJISl CUTYallMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusiMu OPI'OC COO k maTepHaTbHO-TEXHUYECKOMY
obecrieueHunIo yueOHOTO mpoiiecca 6a30BbIi ypOBEHb Kypca (PU3KUKHU Ha YPOBHE CPEIHETO
o01miero o0pa3oBaHus TOJDKEH M3y4aThCsl B YCIOBHUSX MPEAMETHOTO KaOMHETa (PU3UKU
WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB E€CTECTBEHHO-HAYyUHOTO
nukia. B kabuHeTe Gpuznku A0MKHO OBITH HEOOX0AMMOE J1abopaTopHOE 000PYAOBAHUE
JUTSL BBITIOJTHCHMSI YKa3aHHBIX B IporpamMMme Mo (U3HKE YYCHHUYECCKUX MPAKTHYCCKUX
paboT U IEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMoHCcTpaliMoHHOE 000pyI0BaHuEe (HOPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJILHON JIOCTAaTOYHOCTH M OOECNeYMBAET TIOCTAHOBKY TMEPEYNCIICHHBIX B
nporpamMme Mo (U3UKE KIIOYEBBIX JEMOHCTpAIil ISl MCCIICIOBAHUS HM3y4aeMbIX
SIBJICHUI W TIPOIIECCOB, IMIUPHUECKUX U (DYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX
ITPUMEHEHHM.



JlabopaTtopHoe 00OpymOBaHWE I YYCHHUYECKHX  MPAKTHYECKHX  padoT
dbopmupyeTCs B BUJIE TEMATUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pACUETE OJHOIO
KOMILJIEKTa Ha JABYX OOydarmuxcs. TeMaThuyeckue KOMIUIEKThI J1abopaTopHOTro
000pyI0BaHUS I0JKHBI OBITH TOCTPOEHBI HA KOMITJIEKCHOM MCTIOIB30BAHUH aHATIOTOBBIX
U 1udpoBbIX NpUOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTENbHBIX CHUCTEM B BUJE
1uppoBBIX J1a00paTOPHiL.

OCHOBHBIMU LIENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMupoBaHHE WHTEpeca W CTpeMJICHUS OOydYalolmUXCsl K HAYYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTHE X UHTEIICKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHMSA W (OPMHUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIIIEHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS Kak pe3yjbTaTa H3y4eHUsI OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHY;

(dopMUpOBaHHE YMEHHUI OOBACHATH SBICHHUS C HUCIHOJIb30BAaHUEM (PU3UUECKUX
3HAHUU U HAYYHBIX IOKA3aTeNbCTB;

(GopMUpOBaHHE TMPENCTAaBICHUM O POAM (PU3MKU JUISL  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI.

JoctmxeHnne 53TUX Ieseld 00eCleyuBaeTCsl pPEIICHUEM CIEIYIOIUX 3343y B
npouecce U3y4eHus Kypca GU3MKU Ha yPOBHE CPEIHETo 00111ero o0pa3oBaHus:

npuoOpeTeHNe CUCTeMbl 3HaHMM 00 o00uuX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHX, BKIIOYAs MEXAaHWKY, MOJEKYISPHYI0 (U3HKY, JIEKTPOIUHAMUKY,
KBaHTOBYIO (PU3HUKY U 3J€MEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS Ui OOBSCHEHHS
¢uznyeckux SBICHUH B TPUPOJAE W I TPUHATUS TPAKTUYECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CMOCOOOB PEIICHUs PA3UYHBIX 33734 C SBHO 3aJlaHHON (U3NYECKOU
MOJIEJIbIO, 3aa4, IOPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3JaHle (PU3NUECKON MOJIETH,
aJIeKBaTHOW yCIIOBUSIM 3aJ1auu;

NOHMMaHUe (PU3NYECKUX OCHOB U MPUHIIMIIOB JEHCTBUS TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPEaY;

OBJIQZICHUE METOJaMU CaMOCTOSITEIbBHOTO IUIAHUPOBAHHUS U MPOBENEHUS
($u3nYeCKUX SKCIIEPUMEHTOB, aHAJN3a M MHTEPIpEeTaluu UHPOPMALUHU, ONPEACIICHUs
JIOCTOBEPHOCTH TOJIYYEHHOT'O pe3yibTarTa;

CO3/IaHME YCIIOBMH Uil Pa3BUTHS yMEHHMHA TMPOEKTHO-HUCCIIEN0BATEIbCKOH,
TBOPYECKOU IEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30Bblii ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
obpazoBanust orBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hejeno), B 11
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).

[TpennaraemMsrii B mporpamme mo Gu3HKe MepeueHb J1a00paTOPHBIX U MPAKTUIECKIX
paloT sABISETCS PEKOMEHI0BAaHHBIM, YUUTEIb JIEIaeT BEIOOP MPOBEACHUS J1a0OPATOPHBIX
paloT U OMBITOB C YUETOM MHIUBUIYaIbHBIX 0COOEHHOCTEN 00yUaroIInXCsl.



COAEPXKXAHUE OBYUYEHUA

10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®dusnka — Hayka o npupozae. Hayunsle MeTONBI MO3HAHUSA OKPYXKAIOLIETO MHUpA.
Posib sKkcniepyMenTa 1 TEOpUHU B IPOLIECCE TO3HAHUS IPUPOBI. DKCIIEPUMEHT B (PU3HKE.

MonenvpoBanue (U3NYECKUX SBICHUW M 1poleccoB. HayuHble THIIOTE3BI.
dusnueckre 3aKOHBI M TEOPUU. ['paHMIIBI NPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHSI.

Poinb 1 MmecTo pusuku B GOpMHUPOBAaHUM COBPEMEHHON Hay4YHON KapTHUHBI MHUpPA, B
IIPAKTUYECKOMN JAEATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AmHanoroble U IU(PPOBBIE U3MEPUTEIBbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pasznea 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBrmxkeHrue. OTHOCUTENBHOCTh MEXAaHUYECKOT0 ABMKeHUA. CrcreMa
orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpeaHsIsl CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTEepUaJIbHOW TOYKH, HMX TIPOEKUMA HA OCH CHUCTEMbl KoopauHar. CloxeHue
IIEPEMEILIEHUM U CIIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE U PpaBHOYCKOPEHHOE MpsSMOJIMHENWHOE JABWXEHUE. ['paduku
3aBUCUMOCTH KOOPAHHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMEIICHHUS MaTepUATIbHON
TOYKHU OT BPEMEHH.

CBoOoiHOE TasieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUSI.

KpuBosnmHeHoe nBykeHne. [[BHKEHHE MaTEpUaIbHOM TOYKM IO OKPYXHOCTH C
ITOCTOSTHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHAS CKOPOCTh. [leproa u
yacToTa oOpateHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHUYeCKUe yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: CIUAOMETP, ABUKECHUE
CHaps10B, LICTIHBIE U PEMEHHBIE NIEPENAUN.

Jlemoncmpayuu

Mopnenp cucTEMBI OTCUETA, WUIOCTPALUs KHUHEMATHYECKUX XapaKTEPUCTHK
JIBUKEHUS.

[Tpeobpa3zoBanue ABMKEHUMN C UCTIOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnrogenne pABwKeHUs Tena, OpOIIEHHOTO IO YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaJACHHUS.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yuyeHne HEPABHOMEPHOTO JBHKEHHUS C LENbIO ONPEACICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBaHue COOTHOLIEHHS MEXIy MYTSAMH, IPONACHHBIMH TEJIOM 32
NIOCJIEIOBATEIbHBIE PABHBIE POMEKYTKH BPEMEHU ITPU PABHOYCKOPEHHOM JBUKEHUU C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.



N3yuenune nBuKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun otHocutenbHOCTH ['anunes. [lepseiii 3akoH HeroTtoHa. MHepimanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepnio3unuu cui. Bropoil 3akon HerotoHa st
MaTepualibHON TOUKU. Tperuid 3akoH HbroTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BceMUpHOTO TAroteHus. Cuna tsoxectu. [lepBas kocMuuecKkas CKOpPOCTb.

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

Tpenue. Bunpl TpeHust (mokos, cKoiibkenwusi, kadeHusi). Cuna tpenus. Cyxoe
Tperue. Cuiia TpeHusl CKOJIbKEHUS U cuiia Tperus mokos. Koaddumuent tperns. Cuna
COIPOTHUBJIEHUS NPU ABUKCHUHU TEJIA B AKUJIKOCTHU WJIN Tase.

[TocTynarenpHOE M BpallaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPAOTO TEA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauleHus. [1neuo cumbl. YCcnoBus paBHOBECUA
TBEPIOrO Tea.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: TTOAIUNUITHUKH, JBUKECHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBenue nHepuuu.

CpaBHEHUE MacC B3aMMOJICHCTBYIOIINUX TEI.

Bropoii 3akoH HproToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOopMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MAJCHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOTo Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI  YIIPYTOCTH, BO3HUKAKOUIUMX B IPYXKUHE W
pPE3MHOBOM 00pa3siie, OT uX JIedopMaruu.

HccnenoBanue yCcinoBUN paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonbl coOXpaneHus 6 MexaHuKe

WNmiynbc MaTepuanbHOM TOYKH (Tena), CUCTEMBbI MaTepUaIbHBIX ToueK. MMmymbe
CWJIBl U WM3MEHEHUE HMITyJbCa Tela. 3aKOH COXPaHCHUSI HMITyJbca. PeakTuBHOE
JIBUKEHHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckass »Hepruss MarepuaidbHOW TOYKM. Teopema 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToTenmanbHas sHeprus. [loTeHuumanbHas sHeprus ynpyro AehopMHpPOBAHHON
npyxuHsbl. [loTeHnnanbHas SHEPTUS Tea BOJIM3U MOBEPXHOCTH 3EMITH.

[ToTeHmanpHbIC M HETIOTEHITUATBHBIE CHJIB. CBsI3b pa0OTHI HEMTOTEHITUATBHBIX CHIT
C UBMEHEHHNEM MEXAHUYECKON IHEPTUH CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM
DHEPIUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIIED,
NPYKUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBMXEHUE.

[lepexoq NOTEHIIMALHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHnne abCOMOTHO HEYNPYTOTO yaapa ¢ MOMOIIBIO ABYX OJJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBSI3U pabOTHI CHIIBI C ©3MEHEHNEM MEXaHUYECKOW YHEPTHH Tela Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOIO JKI'yTa.

Pasznea 3. MosexkyasipHas (pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwkenue. [duddys3us. Xapakrep IBWKEHUS U
B3aMMO/ICHCTBUS YaCTHI] BelllecTBA. MOJIeNn CTPOEHUS Ta30B, )KUAKOCTEN 1 TBEPIBIX TEI
U 00BSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojeseil. Macca 1 pa3Mepbl MOJIEKYI.
KonunuectBo Bewmectsa. [locTostHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa um e€ usmepenue. Illkanma Temmnepatyp
Llenbcus.

Mopens uaecanbHOTO raza. OCHOBHOE YpPaBHEHHE MOJEKYJSPHO-KUHETUYECKOU
TEOPHUH UACATBHOIO ra3a. AOCOIOTHAS TeMIIepaTypa Kak Mepa CpelHEed KHHETUYECKON
SHEPrYUU TEIUIOBOTO ABMKEHUA 4dacTull ra3a. lllkama temneparyp KenbBuna. ['azoBbie
3aKkOHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [lansToHa. M3ompouneccel B
UJ€AIbHOM T'a3€ C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacraBieHue
U30IPOLIECCOB: H30TEPMa, U30X0pa, N300apa.

TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOEHHUE BellecTBa, Gororpaduu MojeKyml
OPraHMYECKUX COCIUHECHUM.

OnbeiThl 10 U PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onsita llTepHa.

OMnBITHI, TOKA3bIBAIOLIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aNMOICHCTBUSL.

Mopens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKHU COCY/a.

OMNBITHL, WUTFOCTPUPYIOLINE YPABHEHUE COCTOSTHUS UAECATBHOTO ra3a, U30MpOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

OmnpeneneHue Macchl BO3/yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHUI 00bEMa
KOMHATBI, TABJICHUS U TEMIIEpaTyphl BO3yXa B HEMl.

HccnenoBanrie 3aBUCUMOCTH MEK]ly TTapaMeTpaMu COCTOSIHUS pa3peKEeHHOTO ra3a.

Tema 2. Ocnoevl mepmoouHamuxku

TepMmonuHamMuueckass cucteMa. BHYTpeHHSs 3JHEPrus TEPMOJAMHAMHYECKOU
CHUCTEMBI M CcmocoObl €€ m3MeHeHus. KomnyecTBO TeruioTel u pabota. BHyTpeHHss
SHEPIusi OJJHOATOMHOTO HJEalbHOTO raza. Buasl Temionepenayuu: TEMJIONPOBOIHOCTD,



KOHBEKIIUS, U3JTyYeHHUe. Y IelibHas TeIUIOEMKOCTh BelllecTBa. KoinuecTBo TEMIOTHI pu
TeIIonepeaaye.

[Tonsitue 06 aguadbatHoM nporuecce. [lepBriii 3akoH TepMoarHaMUKU. [IpumeneHue
NEepPBOT0 3aKOHAa TEPMOJMHAMUKHM K wu3ompoueccaM. ['paduueckas HHTEpIpeTaIus
paboThI rasa.

Bropoii 3akoH TepMoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TernnoBble MamuHbl. [IpuHIUIB JEHCTBUA TEmIOBbIX MamivH. [IpeoOGpazoBanus
DHEPTUU B TEIIOBBIX MaruHaX. KoahuiueHT moae3Horo neicTBys TEIIOBON MAIIIUHEI.
[Mukn Kapuo u ero ko3¢h(UIMEHT MOJIE3HOTO AEHCTBHUS. DKOJIOTHYECKHE MPOOIEMBI
TEIUIOAPHEPT € TUKHU.

TexHuyeckue ycTpoHuCTBa U MPAKTUYECKOE MIPUMEHEHUE: JIBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJOAWIBHUK, KOHAUIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH SHEPTUH TeJla MPU COBEPIICHUHU PaOOThI: BBUIET MPOOKHU U3
OYTBUIKM TIOJ JEUCTBHEM CXKATOTO BO3MlyXa, HarpeBaHue 3(upa B JaTYHHOU TpyOKe
NyTEM TpeHUs (BUACOJIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OneIT 10 a1abaTHOMY PACHIUPEHHIO BO3TyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoil TypOWUHBI, ABUTATENIE BHYTPEHHEIO CrOpaHUs, PEAKTHUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamuwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcalus. lMcnapenue u kuneHue. AOCOTIOTHas U
OTHOCUTEJbHAS BJIAKHOCTh BO3Ayxa. HacelmeHHbli map. VYaenapHas TeruioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUSI OT TaBJICHUS.

TBépnoe Ttemo. Kpucramnuyeckue u amopduble Tena. AHU3OTPOINUS CBOMCTB
kpuctaiioB. JKuakue kpuctamibl. CoBpeMeHHble MmaTepuanbl. I[lnaBnenue wu
KpucTayum3aius. Y aefbHas TerioTa masienus. Cyonumarus.

VYpaBHEHHUE TEIIIOBOTO OajaHca.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KQIOPUMETP, TEXHOJIOTUU IIOJIYYEHHS] COBPEMEHHBIX MAaTE€pUalioB, B TOM 4YHUCIIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOmronenune HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIlleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mMepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMHUKa

Tema 1. Inekmpocmamuxa



OnekTpu3anus Tell. DJIEeKTpUYecKuil 3apsia. [[Ba BHaa SIEKTPUUECKUX 3aPsIO0B.
[IpoBOAHWKH, NUAJIEKTPUKHA U TOJYIPOBOJHHUKU. 3aKOH COXPAHEHUS SJIEKTPHUYECKOTO
3apsja.

B3aumoneiictBue 3apsgoB. 3akoH Kymona. TouyeuHbIl 3J€KTpUUECKUNA 3apsl.
DnekTpuueckoe nose. Hanpssk€HHOCTD 35IeKTprudecKoro nojs. [IpuHuun cynepno3nunu
ANEKTPUYECKUX NoJeh. JIMHNN HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabota cun snekrpocratuueckoro mnojs. [lorenuman. Pa3HOCTh NOTEHIMANIOB.
[IpOBOTHUKM W JUIEKTPUKH B JJIEKTPOCTATHYECKOM Tone. Jludnexkrpuueckas
IIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. ONEKTPOEMKOCTh IUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE:  DJIEKTPOCKOIL,
AIEKTPOMETP,  3BJEKTPOCTATHYECKass  3allluTa,  3a3€MJIEHHE  3JIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHIUII IEUCTBUS AJIEKTPOMETPA.

B3auMmopernicTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIAAN IUIACTHH,
PACCTOSTHHSI MEK1Yy HUMU U TUSJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, n1abopamopsie padbonul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTpUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS SJIEKTPUUECKOrO TOKa. MICTOUHHMKHN
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DONEKTPUYECKOE  CONPOTUBIIEHUE.  YIEIBHOE  CONPOTHUBICHHE  BELIECTBA.
[TocnenoBaTenbHOE, MApALIEIIBHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

PaGoTa snextpudeckoro Toka. 3akon Jxoyns—JIenia. MomHOCTb 3JIEKTPUIECKOTO
TOKA.

DJIEKTPOJBUKYIAsl CUJIa U BHYTPEHHEE CONPOTUBJIEHWE MCTOYHMKA TOKA. 3aKOH
Owma a1 moaHOM (3aMKHYTOM) AnekTpuueckoit nenu. Kopotkoe 3ambikaHue.

DJIEKTPOHHAs MTPOBOAUMOCTh TBEPIBIX METAUIOB. 3aBUCHUMOCTH COIPOTHUBIICHUS
METaJJIOB OT TeMIiepaTtypbl. CBEpXIPOBOUMOCTD.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBoguuku. CoOCTBEHHASI ¥ TIPUMECHAS TPOBOIMMOCTD TOTYIPOBOTHUKOB.
CaoiictBa p—n-tiepexosa. [loaynpoBoAHHUKOBBIE PUOOPHI.

DNEeKTpUYECKUN TOK B PACTBOPAX M paciiaBax 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS
JTUCCOIUALIMS. DIIEKTPOJIU3.



OnexTpuyeckuid TOK B razax. CamMOCTOSTENbHBIA U HECAMOCTOSATEIbHBIN pa3psil.
Monnus. [1na3zma.

TexHuyeckne ycTporcTBa U MPAKTHUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHUKHU TOKA, 3JIEKTpOHArpeBaTelIbHbIe TPUOOPHI, JIEKTPOOCBETUTEIHHBIC
npudOpbl, TEPMOMETP  CONPOTHUBIICHMS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U
(b oTOpE3UCTOPHI, MOIYIPOBOJHUKOBBIN JUO/I, TAIbBAHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTB CONTPOTUBIICHUS IWIMHIPUYECKUX MPOBOIHUKOB OT JUIMHBI, IIJIOIATN
NONEPEYHOr0 CEYECHHS U MaTeprara.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe  w3MepeHHe  DIEKTpOABMXKyIIed  cuiubl. KopoTkoe — 3aMbIKaHue
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yyeHne cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

M3MmepeHne 3IEKTPOJABMKYIIEH CHIIbI HWCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIECHUS.

HaGmronenue anextposusa.

Me:xnpeaMeTHble CBSI3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Kiacce oCyIIecTBISIETCS € y4ETOM
CoZIepKaTENbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMy MaTeMaTUKH, OMOJOTUHU, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsmusi, CBS3aHHbIE C HW3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHHUE, HAYYHBIM (akT, TUIoTe3a, punyeckas BEJIMUMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: pelmieHUe CUCTEMbl YpaBHEHMH, JHHEWHas (yHKUus, mapadoda,
runepOosa, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI MU HX
IIPOEKIMU Ha OCH KOOPJIUHAT, CII0KEHUE BEKTOPOB.

buonocusn: Mexanuueckoe ABWIKEHHE B KUBOW mnpupope, auddysus, ocmoc,
TEIJI000OMEH UBBIX OPraHU3MOB (BUIbI TEIUIONEPEaayud, TEIMIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIEeCTBAa, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIECTBA, MOJISIpHAs MAacca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTEW U Ta30B,
AIIEKTPUYECKUE CBOMCTBA METAINIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, TalbBaHUKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozus: npeobpazoBaHue ABMXKCHUU C HCIIOJIb30BAHUEM MEXaHU3MOB, YUET
TPEHUsSI B TEXHUKE, MOJIIWIHUKHA, HUCMIOJb30BAHUE 3aKOHA COXPAHEHHSI MMITYJIbCa B
TeXHUKE (pakera, BOAOMET M JIpyrue), JBUTATENhb BHYTPEHHETO CrOpaHus, MapoBas
TypOHHa, OBITOBON XOJIOAUIBHUK, KOHTUIIUOHEDP, TEXHOJIOTMH MOJyYE€HUS COBPEMEHHBIX



MaTepUaJIOB, B TOM YHUCJIE€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKas
3alUTa,  3a3€MJIGHUE  DJIEKTPOIpPUOOpPOB,  KCEPOKC,  CTPYHHBIM  HpPHUHTED,
3JIEKTPOHArpeBaTeIbHbIE IPUOOPHI, FTEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE MAarHWTHL. B3aumonelcTBHE NOCTOSHHBIX MarHuTOB. MaramrHoe
nosne. Bexkrop MarHuTHONM MHAYKUMHU. [IpHHIMII CyNEpIIO3MIIMM MATrHUTHBIX IIOJIEH.
JIvHnn MarauTHOM MHAYKIMU. KapTuHa IMHWI MarHUTHOW UHAYKLWHU IOJIS IOCTOSTHHBIX
MarHuTOB.

MarnutHO€e 1oJie TpOBOAHMKA ¢ TOKOM. KapTuHa JIMHMM MHIYKIMH MarHUTHOTO
IIOJIS1 JUTMHHOT'O IIPSIMOTO IMMPOBOAHUKA U 3aMKHYTOTO KOJIBLIEBOT'O IIPOBOJHNKA, KATYIIKN
¢ TokoM. OnbIT Dpcrena. BzanmozaeiicTBue NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIpaBJICHUE.

Cuna JlopeHna, €€ MOAyJp M HamlpaBlICHHE. J[BUKEHUE 3apsHKEHHOW 4YacTULbI B
OJIHOPOJHOM MarHuTHoM mouie. Pabota cunsl JlopeHna.

SBneHue AIEKTPOMarHUTHOM MHAYKIMH. [I0TOK BEKTOpa MarHUTHOW HHIYKLHH.
DNEeKTpOABMKYIIAS CUJla MHAYKIMH. 3aKOH 3JIEKTpOMarHuTHOW nHaykuuu dapanes.

BuxpeBoe anekTpuueckoe 1oJie. OJEKTPOABMKYINAs CHJIA HHIYKIHH B
IIPOBOJHUKE, IBUKYILEMCS IIOCTYIATEIbHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIIEeHME  CaMOMHAYKIMHU.  OJEKTPOABMXKYINAS  CHJIA
CaMOWHIYKIIUH.

DHepruss MAarHUTHOTO TOJISI KATYIIKHU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue ycTpoHCcTBa M MPAKTUYECKOE NMPUMEHEHUE: MOCTOSHHBIE MATHUTHI,
JIEKTPOMArHUThl,  3JEKTPOJBHMIaTelb,  YCKOPUTEIM  JJIEMEHTAPHBIX  YacTHL,
WHIYKIMOHHAS TE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHAYKIMY MarHUTHOT'O TOJIAL.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBrIeHME SIIEKTPOMArHUTHON MHAYKIINAH.

ITpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOABWKYIIEH CHJIbI HWHAYKIIMM OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBeHrEe CaMOMHIYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamophvie padomoi

M3y4yeHne MarHuTHOTO MOJISl KaTyIIKH C TOKOM.

HccenenoBanne n1eMCTBUs IOCTOSIHHOTO MarHUTa Ha PpaMKy € TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM UHAYKIIHH.



Pasnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUUYECKHE KojeOanus. ['apmoHnueckue
kosnebanus. [lepuon, yactora, ammnTyna u ¢asza koiedanui. [IpyXKuHHBIN MasgTHUK.
MaremaTudyecknii MasTHUK. YpaBHEHHE rapMOHHWYECKHX KojiebaHuid. [IpeBpamienue
HHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbnbiit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUs B UI€AIbBHOM
KOJIE0ATEIIbHOM KOHTYpE. AHAIOTHS MEXIYy MEXaHHUYECKMMH U AJIEKTPOMArHUTHBIMU
koneOanusimu. ®opmyna TomcoHa. 3aKOH COXpaHEHHS OJHEPIMH B HACAJIHLHOM
K0J1e06aTeTbHOM KOHTYPE.

[IpencraBienrie O 3aTyXamUUX KojeOaHUsAX. BbIHYyXIEHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BoiHy)A€HHbBIE JIEKTPOMAarHUTHBIE KOJICOaHMUS.

[lepemenHsbIil Tok. CHHYCOMAQIBHBINA NEPEMEHHBIA TOK. MOITHOCTh MEPEMEHHOIO
TOKa. AMIIIUTYTHOE U JIEHCTBYIOIEE 3HAYEHHUE CUJIbI TOKA U HAIIPSKCHUS.

Tpanchopmarop. IlpousBoactBo, mepenaya W MOTPEOICHHUE DIEKTPUUECKON
DHEPIrUU. OKOJOTMYECKHE PHUCKH IIPU IPOU3BOACTBE JJIEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHU4ecKue yCcTpocTBa U NPAKTUYECKOE MPUMEHEHHE: JIEKTPUYECKUI 3BOHOK,
reHEepaTop NMEPEMEHHOTO TOKA, JIMHUM JJIEKTPOIepeaay.

Jlemoncmpayuu

Hccnenoanre mapaMeTpoB  KoJieOATeNbHOW CHUCTEMBbI  (MPYXUHHBIA WU
MaTEMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux Kojie0aHui.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcmuiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa M HANpPSsDKEHUST OT BPEMEHHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mnpu  1NOCIENOBAaTENbHOM  COCAMHEHUM  PE3UCTOpA,  KATYLIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padomul

HccnenoBanue 3aBUCMMOCTU NIEPUOA MAJIBIX KOJI€OaHUM rpy3a Ha HUTH OT JUIUHBI
HUTHU U MaccChl rpy3a.

HccnenoBanre MEpeMEHHOrO0 TOKA B IENU W3 MOCIEIOBATENIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE B0JIHbL

Mexanudeckue BOJHBI, ycinoBusi pacrnpoctpaHeHusa. llepuog. CkopocTh
pacnpocTpaHeHus U 1uHa BoJIHbL. [lonepeunsie u npoaobHble BoHbL. UHTEepdepenus
U AUpaKIusg MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBL. YCJIOBUS W3JIy4EHHUS DJIEKTPOMAarHUTHBIX BOJIH.
B3aumnasi opueHramnusi BektopoB E, B, V B anexrpomarnutHoi BosiHe. CBolcTBa



AJIEKTPOMArHUTHBIX BOJH: OTpPaKEHWE, MPEJIOMIICHUE, TOoJApU3anus, IUPpaKIus,
uHTepdepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[[Ixana 5JIEKTPOMAarHUTHBIX BOJH. I[IpHMEHEHHWE »IEKTPOMArHUTHHIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEBI.

TexHuueckue yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas JIMATHOCTUKA B TEXHUKE M MEIUIIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHuE U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiiui MEXaHUIECKUX BOJIH.

3BYKOBO pE30HAHC.

HabGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U 4acCTOTOM
KOJICOaHMIA.

HccnenoBanre CBOWMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPaXEHUE, IMPEIOMIICHUE,
noJisipu3anys, Iuppaxius, THTEpPEpeHIHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmMonnHEHOE pacnpOCTpaHEHHUE CBETA B OJJHOPOIHOM
cpene. JIyd cBera. ToueuHbI HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune u300pakeHHl B
IIJIOCKOM 3€pKaje.

[IpenomieHnue cBeTa. 3aKOHBI TPEJIOMIICHHS CBeTa. AOCOJIIOTHBIN TOKa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. llpenenpHblid  yroa MOJHOTO
BHYTPEHHETO OTPaKEHHUSI.

HMucniepcust cBera. ClIoXHBIN cocTaB 6eoro ceera. LIger.

Cobwuparomiyie 1 paccenBaroiye aTuH3bl. ToHkas nuH3a. DoKycHOE paccTosSHHE U
onTHYecKass cuja TOHKOW JuH3BL [locTpoeHue wu300pakeHHl B cOOUparOmUX U
pacceuBaromux JiMH3ax. GopMysia TOHKOM JMH3bI. Y BEJIMYEHUE, 1aBAEMOE JIMH30MU.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBas ontuka. Uutepdepenius cBera. KorepeHTHbIe MCTOYHUKH. Y CIOBUS
HaOJII0JICHUS] MAaKCUMYMOB M MUHUMYMOB B HMHTEP(PEPEHIIMOHHON KapTUHE OT JBYX
CHUH(]a3HBIX KOTEPEHTHBIX UICTOUHHUKOB.

Hudpaxuus cBera. udpakimonHas pemérka. YcClIOBUE HAOIIOICHUS TJIABHBIX
MaKCHMYMOB TPHU MMaICHU MOHOXPOMATUYECKOTO CBEeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsapuzanus csera.

TexHuyeckue yCTpoucTBa U MPAKTUUECKOE TPUMEHEHHE: OUKH, Jyna, (hoToarrmapar,
MIPOCKITMOHHBIN amnmapar, MUKPOCKOTI, TEJIECKOT, BOJOKOHHAS ONTHKA, JU(PPAKITMOHHAS
peLIETKa, IMOJIAPOUL.

Jlemoncmpayuu

[IpssMOnUMHEHOE  paclHpoCTpaHEHUE, OTpPaKEHHE U TMPEIOMIICHHE  CBETa.
OnTuyeckue mpruodopHI.



[TonHOE BHYTpeHHEE OTpakeHue. Moielib CBETOBO/A.

HccnenoBanne CBONCTB H300paKEHUH B JIMH3aX.

Mopenu MUKpocKomna, TeJIECKOna.

HaGmronenune natepdepeHinm cBera.

HaOmronenue nudpakiuu cBera.

HabGmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[ToydyeHune cexTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzaiiuu CBETa.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHnue noka3aresns npegoMIeHUs CTeKIa.

HccnenoBanue cBOMCTB N300paK€HUH B JTMH3AX.

HaOnronenue nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['paHuIbl TPUMEHUMOCTH KJIACCHYECKOM MexaHuku. [locTynaTel cnenuanbHON
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOMYJS CKOPOCTH CBETa B BaKyyMe,
MPUHLINAI OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHM U COKpalleHue
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTHULIbI. DHEPTHS TOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEpruM QPOTOHA C €ro YacTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTie u uccinegoBanue ¢dotoddpdexra. OnbiTel A. I'. CronetoBa. 3aKOHBI
dotorpdexra. VYpaBuenue ODitHmreitHa mns  poroaddexra. «Kpacnas rpanuna»
dboToarddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUUECKOE JICVCTBUE CBETA.

TexHuueckue yCTpOMCTBA U  MNPAKTUYECKOE MpPUMEHEHHE: (HOTODIIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnwiTel Pesepdopaa mno paccessHUIO o -YacTHII.
[Tnanerapnas moaenb atoma. [loctymnaret bopa. M3nydyenue u nornomieHue GoToHOB IpU
Mepexo/ie aToMa € OJTHOr0 YPOBHSI SHEPTHUH Ha Ipyroi. Buael criektpoB. CekTp ypoBHEN
SHEPIUM aTomMa BOAOpOa.

BosiHoBBIE cBoMcTBa uactul. Bomubel ne bpoius. KopryckynsipHO-BOJIHOBOM
JTyaJin3M.



CHOHTaHHOE U BBIHYX/ICHHOE U3JTy4YECHHE.
TexHuyeckne yCTpoWCTBa M MPAKTUYECKOE NMPUMEHEHHUE: CIEKTPAIbHBIN aHAIU3
(cTIeKTpOCKoOIT), J1a3ep, KBAHTOBbII KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHeHYaToro CeKTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, JOKA3bIBAIOIIME CIOXHOCTh CTpoeHUs sapa. OTKpeITHE
paanoakTuBHOCTH. OmnbITel Pezepdopaa mo ompeneneHuro coctaBa paguoOaKTUBHOIO
usnydenus. CBoicTBa anbda-, 6eta-, raMmma-usnydeHus. BiusHue paqnoakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OTtkpeiTHE TpoTOHa W HelTpoHa. Hykmonnas moxens spa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncino siapa. M30Tomsl.

Anbda-pacnaa. DIEKTPOHHBIN M MO3UTPOHHBIN Oera-pacnaj. ['amMmMa-uziydeHue.
3aKOH paAuo0aKTUBHOTO pacra/a.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JleekT macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

Anepubiii peakrop. Tepmosiaepusiii cunte3. [IpobnemMbl U NEPCIEKTUBBI SAECPHON
DHEPIreTUKH. DKOJOTHYECKUE ACTIEKTHI IAEPHON YJHEPTETHUKMU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NyecKoil KapTUHBI MUPA.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IIPUMEHEHUE: JI03UMETp, Kamepa
Bunbcona, simepHbiit peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YaCTHLL.

Yuenuueckuii skcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUY U aCTPOPU3MKH

Otanel pa3BUTHSA AaCTpOHOMHH. lIpukilamHOE W MUPOBO33PEHUECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.

ConHeyHas cucrtema.

Counne. CosiHeuHass akTUBHOCTh. MicTounuk 3Heprun ColiHIa 1 3BE€3/1. 3BE3/IbI, UX
OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMmma «CeKTpaIbHBIA KIACC — CBETUMOCTBY. 3BE3/bI
IJIaBHOM MOCJIEA0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS 3BE3/T TJIABHOM
NOCJIEN0BAaTENBHOCTH. BHyTpeHHEee cTpoeHune 3BE3. COBpEMEHHBIE MPEICTABICHUS O
IPOUCXO0XKIEHNHU 1 3BOIFOLMU CoNHIA U 3BE311. DTarlbl )KU3HU 3BE3.

Mneunsiii [TyTs — Hama ['anaktuka. [Tonoxenue u npuxenue Connua B ['anaktuke.
Tunbl ranakTuk. Pagroranaktuky u kBazapsl. YEpHBIE ABIPHI B iApPaX TAIAKTHK.



Bcenennas. Pacmupenue Bceenennoii. 3akon Xa0O06ma. PasOeranume ramakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3IIyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGmronenuss HEBOOPYKEHHBIM IJIA30M € HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH JUIsl OTpeIeTICHUS MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3a1s1 CeBEpHOro Moylapus U SpKue 3BE3/bI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o0marmnee nOBTOpeHue

Ponb ¢u3ukn 1 acTpOHOMUU B SKOHOMUYECKOH, TEXHOJIOTHUECKON, COITMATLHON 1
TUYECKON cdepax AESITEIBbHOCTH YeIOBEeKa, POJIb U MECTO (PM3UKU M aCTPOHOMHH B
COBPEMEHHOW Hay4YHOW KapTWHE MHpa, pPojb (PU3HUECKON Teopuu B (HOPMUPOBAHUU
MPEACTABICHUM O (PU3MUECKOW KapTHHE MHUpa, MECTO (U3MUYECKOM KapTUHBI MHUpa B
00111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTaBICHUI O IPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocymecTBisieTcsi ¢ yuéTom
COJIepKATEIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMHU MaTEMaTUKH, OMOJIOTUN, XUMUU,
reorpauu U TEXHOJIOTUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIN (akT, Tunoresa, punyeckas BeIMUYUHA, 3aKOH, TEOPHS,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOCIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pellleHUE CUCTEMbl ypaBHEHUM, TPUTOHOMETPUUYECKUE (DYHKIIUU:
CHHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKJIECTBO,
BEKTOPbl M HX MPOEKIMWH HAa OCU KOOPJHUHAT, CJIO0KEHHUE BEKTOPOB, MPOU3BOIHBIE
3JIEMEHTAPHBIX (YHKIUH, TPU3HAKUA MOJI00USI TPEYrOJbHUKOB, OINpPECICHUE TIOIIaaN
I0CKUX puryp u o6béma Ted.

buonoeus: rnekrpuyeckue SBICHUS B )KUBOW MPUPOJIE, KOJICOATEIbHBIC TBIKCHHUS
B JKMBOW MNPUPOIE, ONTHUYECKHUE SBJICHUSA B JKMBOW INPUPOJIEC, ACUCTBUE pAJAUALIMU Ha
YKUBBIE OPTAHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX TEI,
MEeXaHU3Mbl 00pa30BaHUS KPUCTATMYECKON PEIIETKU, CIEKTPATIbHBIA aHAIU3.

l'eoepagpusa: marHuTHBIE TIONIOCA 3eMIIM, 3aJI€KH MarHUTHBIX Py, GoTochEMKa
36MHOM TOBEPXHOCTH, MPEICKAZAHUE 3EMIIETPSCEHU M.

Texnonoeusa:  JAHUM  DJIEKTPONEpPENAd, TEHEpPATOp MEPEMEHHOIO  TOKa,
AJIEKTPOIBUTATEIb, MHIYKIIMOHHAS M€Yb, Pafap, paaAUuONPUEMHHUK, TEICBU30DP, AaHTCHHA,
tenedon, CBY-mieub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAs OMNTHKA, COJIHEUHAs
Oatapes.



ININIAHUPYEMBIE PE3YJBTATbI OCBOEHUS IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUSA

OcBoenue yueOHoro mnpenmera «®Dus3nKa» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusi (0a30BBIM ypPOBEHB) JIOHKHO OOECHEYUTh JOCTHKCHHE CJICIYIOIIHNX
JMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJibTaThl OCBOCHHS Yy4deOHOro mnpeamera «DuU3MKay HAOJKHBI
OTpakaTb ~ TOTOBHOCTh M  CHOCOOHOCTh  OOYy4YaloIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpPUEHTAIINN, TO3UTUBHBIX BHYTPEHHUX YOCKIEHUH, COOTBETCTBYIOITUX TPAJAUIIMOHHBIM
LHEHHOCTSIM POCCHUHCKOro OOIECTBa, paCIIMPEHHUE KU3HEHHOIO OMNbITa MW OIbITa
JEeSATEIbHOCTH B TMPOIECCE peaju3allMd OCHOBHBIX HAIpPaBJICHUN BOCIHMTATEIbHON
NEeSATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MMO3UIIUM OOYYaIOIIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 OOIIECTBA;

OPUHATHE  TPATUIIMOHHBIX 00Il[eYeIOBEUECKUX  TYMAaHUCTUYECKUX |
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpEcax TIpakJaHCKOTO
00111ecTBa, y4acTBOBAaTh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3allnu;

yMEHHUE B3aUMOJICHCTBOBAThH C COIMAIBHBIMA MHCTUTYTAMH B COOTBETCTBHUU C HX
GYHKIUSIMHY ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApHOMN M BOJOHTEPCKON ACSITENLHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUMUCKOMN TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMi0 W TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM 4YHUCJIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHUE JINYHOTO BKJIaJ|a B MOCTPOEHUE YCTOWYMBOTO Oy IyILIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYas SCTETUKY HAYYHOTO TBOPYECTBA,
npuUCylero pu3nyeckoi Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K pa3MyHbIM cepaM MpoecCHOHATbHON NeATebHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKON M TEXHUKOW, yMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oyayiien
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KIU3HECHHBIC TUTAHBI;

TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BaHMIO B 001aCTH HUBHKH
Ha MPOTSHKEHUN BCEH KU3HH,

6) IK0JI0rHYecKOro BOCIUTAHUS



c(hOpMHUPOBAHHOCTH IKOJIOTUIECKOHN KYIbTYPhI, 0CO3HAHHE TTI00ATTEHOTO XapaKTepa
AKOJIOTHYECKUX TTPOOJIeM;

IJJAHUPOBAHUE M OCYIIECTBIICHHE JCHCTBHM B OKpYKaIOIIEH cpele Ha OCHOBE
3HAHUS 1IeJIEH YCTOMYHUBOTO pa3BUTHS YEJIOBEUECTBA;

pacipeHue OmbITa JESITEIHPHOCTH 3KOJOTMYECKONW HAIPaBJICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAaHUH 110 (HU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3HUECKON HAYKH,

OCO3HAHME IEHHOCTH HAYYHOW NEATEeILHOCTH, TOTOBHOCTh B TIPOIIECCE M3YyUCHHUS
GU3UKKA  OCYIIECTBIISITH  NMPOCKTHYID W HCCJIEAOBATEIBCKYIO  JEATEIHHOCTH
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE YUeOHbIE el cCTBUA

ba3oBble Jornyeckue 1ecTBUA:

CaMOCTOSITeJIbHO (POPMYJIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMy, pacCMaTpUBaATh
€€ BCECTOPOHHE;

OTIPENICIIATH IIEIU JeATeIbHOCTH, 3a]1aBaTh TapaMeTPhl U KPUTEPUHU UX IOCTHKCHHS;

BBISBJISITh 3aKOHOMEPHOCTH W IIPOTHBOPEUMS B PacCMaTPUBACMBIX (PHU3HMYECKUX
SIBIICHUSX

pa3pabaThiBaTh IUIaH PEIMICHHUS MPOOJeMbl ¢ YYETOM aHadM3a HWMCIOIIUXCS
MaTepHATBHBIX M HEMAaTEPHUATILHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACSATCIBHOCTH, OIICHMBATH COOTBETCTBUE PE3YJbTATOB
IEJISIM, OIICHUBATh PUCKH TIOCIICACTBUN ACATEIHHOCTH;

KOOPJIMHUPOBATh M BBITIOJHATH PA0OTy B YCIOBHSAX PEATbHOTO, BUPTYAJTLHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KU3HSHHBIX TTPOOJIEM.

ba3oBble nccienoBaTebCKue AeiCTBUS:

BJIQJICTh HAyYHOM TEPMHHOJIOTHEH, KIIOUEBBIMM TIOHATHSMH W METOAaMU
bu3nYecKoil HayKH;

BJIaJICTh HaBBIKAMHU Y4eOHO-HCCIEA0BATEILCKONM W MPOCKTHOM eATCIIbHOCTH B
obyracTi PU3NKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB
pemieHnus 3amad  (U3WYSCKOro COJECp)KaHMs, NPHUMEHCHHIO Pa3IMYHBIX METOJIOB
MTO3HAHUS;

BIAJCTh BUIAMHU JCATEIBHOCTH II0 TIOJYYCHHIO HOBOTO 3HAHHS, €TI0
WHTEPIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSAX, B
TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATH MIPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 33]1a4yy, BBIJIBUTATh
THIOTE3y €€ pelieHus, HaXOIUTh aprYMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHUH,
3a/71aBaTh MapaMeTPhl U KPUTCPHUH PCIICHHS;

aHAIM3UPOBATh TOJIYYCHHBIC B XOJE PEIICHUS 3a7a4d Pe3yJbTaThl, KPUTUUCCKU
OIICHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh ® (HOpPMYyIUpOBaTh COOCTBEHHBIE 3amadyd B  00pa3oBaTeNbHOMN
NESATETLHOCTH, B TOM YHCIIC TIPU U3y4eHUH (DU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;



yMETh MEPEeHOCUTh 3HaHUs 10 (u3MKe B  MPAKTUYECKYIO  00JacThb
KU3HEAECATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIBHBIE MOJXO0IbI U PELICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATUBHBIEC PEIICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJCTh HAaBBIKAMHU TIOJy4YEeHHMs] HMHPOpMaluud (HUIUYECKOTO COJCpKAHUS U3
VCTOYHUKOB PpA3HBIX THUIOB, CaMOCTOSITEJIBHO OCYILIECTBIATH IIOWCK, aHAJM3,
CHUCTEeMATHU3AlMI0 W MHTEPOPETAUI0 HHPOPMAIMU pa3INYHbIX BHUAOB H (opM
IIPECTABIICHHUS;

OLICHHBATh JIOCTOBEPHOCTh HH(POPMALINN;

UCITI0JI30BaTh CPEJICTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pelIeHU KOTHUTUBHBIX, KOMMYHHMKAaTUBHBIX U  OpPraHU3allMOHHBIX 3a1ad C
coOnroaeHueM  TpeOOBaHMI  SPrOHOMUKHM, TEXHHUKM O€30MacHOCTH, T'MTUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(OPMaLMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEpKAHMS B PA3NUUYHBIX QopmaTax ¢ yuy€Tom
Ha3HaYeHUs MH(pOpPMALMM U LEJNEBOM ayJUTOPUH, BBIOMpas ONTUMAJIbHYIO (Qopmy
IIPEICTABIICHUS U BU3yAJIN3al[1H.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHBbIC Y4eOHbIE 1eHCTBHA:

OCYULIECTBJIATH OOLIEHUE HA YPOKaxX (PU3HKHU U BO BHE-YPOUHOU JIESITEIIbHOCTH;

pacno3HaBaTh NPEANOCHUIKA KOH(DIUKTHBIX CUTYallUid U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO MU3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTI0IB30BATh MPEUMYIIECTBA KOMAHIHON M MHIWBUIyaJIbHOW Pa0OTHI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX IEUCTBHUI € yUETOM OOILIUX UHTEPECOB
Y BO3MOXHOCTEW Ka)KJI0r0 WIEHA KOJUIEKTUBA;

IPUHUMATh LEJIU COBMECTHOM AEATENBHOCTH, OPraHU30BbIBATh U KOOPIANHUPOBAThH
JIEUCTBHS 110 €€ JOCTUKECHUIO: COCTABJIIATH IUIAH JIECUCTBUM, PACIIPENEIISTh POJIU C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh PE3yJIbTaThl COBMECTHOM PabOThI;

OLICHMBATh KaueCTBO CBOETO BKJAJa M Ka)XJOro y4aCTHHKA KOMAaHIbl B OOLIMii
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemjlaraTh  HOBBIE IIPOEKTHI, OLIEHMBATh HJEM C TO3WLUUU  HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISITh TOBUTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYAIUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranusanus:

CaMOCTOATENLHO OCYIIECTBIISATh O3HABATEIBHYIO JIEATEIbHOCTh B 00J1aCTH (PUBUKHU
Y aCTPOHOMUH, BBISABIISATH MPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/]aUH;

CaMOCTOATEJIBHO COCTAaBIIATh IUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX 3ajad,
IUIaH BBIMOJHEHUSI MPaKTUYECKOW paboThl C y4€TOM MMEIOIIUXCS PECcCypcCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUTEHHI;

JaBaTh OLEHKY HOBBIM CUTYallUsIM;

paciupsTh paMKi yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JienaTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh Ha C€0s1 OTBETCTBEHHOCTh
3a pEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IPYAUIMU B 00JacTH (PUBHKH,
MOCTOSIHHO TTOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIM HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B JIEATEIBHOCT,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIa/IETh HABBIKAMH I1O3HABATEIbHOU pedrieKCMM KaK OCO3HAHHs COBEPIIAaEMbIX
JEWCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMM;

UCIIONB30BaTh MPUEMBI pediekcuu A OIEHKM CHUTYyallH, BBIOOpa BEPHOTO
peleHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELIECHHUS 110 UX CHIKEHHIO;

IIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX [IPU aHAIIU3E PE3YIIbTATOB IEATEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX [IPU aHAJIA3€E PE3YIIbTATOB A€ TEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKH.

B mpouecce DOCTHMXKEHUs JIMYHOCTHBIX PE3YyJbTAaTOB OCBOCHUSA IIPOTPaMMBI I10
(du3uKe A1 ypOBHS CPEAHETO 00IIET0 00pa30BaHUsl y 00yHaroINXCsl COBEPILIEHCTBYETCS
HMOLIMOHAJIbHBIN UHTEIUIEKT, IPEANoaralomuil choOpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHUMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS PAa3BUTUSI COOCTBEHHOM SMOLMOHAIBHOU c(pepbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAaMOKOHTpPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTbH 3a CBOE MOBEAECHUE, CIIOCOOHOCTh aJallTUPOBATHCS K AMOLIMOHAIIbHBIM
U3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMY, BKJIIOYAIOLIEW CTPEMIICHHE K [JOCTHIKEHUIO LU U
yClexy, ONTHUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATb MCXOAS M3 CBOMX
BO3MOKHOCTEH;

IMMATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MOHHMMATh SMOIMOHAIBHOE COCTOSHUE
JOPYTUX, YIUTHIBATh €r0 IPHU OCYIIECTBIEHUHU OOIEHUS, CIIOCOOHOCTh K COYYBCTBHIO U
CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH BBICTPAUBATH OTHOIIEHUS C
JIPYTUMU JIOAbMU, 32800 TUTHCS, POSIBISATH UHTEPEC U pazperiaTb KOHPIUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K xonmy obyuenust B 10 kjacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (GU3UKM B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpaA, B pA3BUTUA COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIHOJIEM;

YUUTHIBaTh TPaHMUIIBI  TMPUMEHEHUS  M3YUYEHHBIX  (U3MYECKHUX  MOJEJICH:
MaTepuajbHas TOYKa, MHEpLUajJbHas cucTeMa OTcuéra, aOCONIOTHO TBEPIOE TEo,
UJICAIbHBIN Ta3, MOAEIU CTPOCHHS Ta30B, XUJKOCTEW W TBEPABIX TEJ, TOYCYHBIN
AIIEKTPUYECKUI 3aps/l IpU pelIeHUN PU3NIECKUX 3a/1aY;



pacmno3HaBaTh (pU3MUecKHe sBiIEHUS (TPOIECChl) M OOBACHATH HUX HA OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYISIPHO-KUHETUYECKON TEOPUM CTPOCHUSI BEIECTBA U
ANIEKTPOJUHAMUKHI: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJMHEHHOE IBUKEHUE,
CBOOOJIHOE TaJieHUE TeJl, TBUKEHUE O OKPYKHOCTH, WHEPIIMS, B3aUMOJICUCTBUE Te,
muddy3us, OpOyHOBCKOE JABUKEHHUE, CTPOCHUE KUAKOCTEH U TBEPABIX TEJ, U3MEHEHUE
0o0béMa Ten NpH HarpeBaHUd (OXJAXKICHUHM), TEIUIOBOE pPAaBHOBECHE, MCIApPEHUE,
KOHJICHCAIs, TUIaBJICHUE, KPUCTAIM3AIMs, KHTIEHUE, BIAXKHOCTh BO3/lyXa, MOBBILICHUE
JIaBJICHUS Ta3a MPU €ro HarpeBaHUHU B 3aKPBITOM COCYZE, CBSI3b MEX]y MapaMeTpamu
COCTOSTHUS Ta3a B M30MPOLIEccax, AEKTPU3aIUs Tell, B3aUMOACHCTBHE 3aps/I0B;

ONHKCHIBATh MEXAaHUYECKOE JBIKCHHE, WCIONb3ys (U3NUecKre BETUYHUHBIL:
KOOpAMHATA, MyTh, NIEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHIIa, UMITYJIbC
Tena, KWHETHUYeCKas OJHEprus, TMOTCHIMAlbHAs DJHEPTus, MeXaHudeckas paboTa,
MEXaHUYECKask MOIIHOCTh; MPU OMHCAHUH MPABUIHHO TPAKTOBATH (PUIUUECKUI CMBICT
UCIOJB3YEMBbIX BEIMYMH, WX OOO3HAYEHMs M E€AMHUIBI, HaXOAUTb (POPMYJIBL,
CBSI3BIBAIOILME JAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMHU BETMUYUHAMU;

OIKCHIBaTh U3YUYEHHBIE TEIJIOBBIE CBOICTBA T€J U TEIUIOBBIE SIBJICHUS, UCIIONb3YS
(u3nyecKkue BeIMYMHBL: 1aBJICHUE ra3a, TEMIEpaTypa, CPEAHssI KHHETUYEeCKasi SHEprus
XA0THYECKOIO  JIBJKEHUS MOJIEKYJ, CpEJHEKBaJApaThUyHasi CKOPOCTb MOJIEKYJ,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, padora rasza, KodQ(UIHMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOIO ABUTATENS; MPU ONMHMCAHUU MPAaBWIBHO TPAKTOBATh (PU3UUYECKUMN
CMBICTT MCIOJB3YEMBIX BEIUYHMH, UX OOO3HAYCHHS W EAUHHIIBI, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MUECKYIO BEIMUUHY C APYTUMHU BEITHUUHAM;

OTNKCHIBaTh HM3yYEHHBIC SJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA W DIIEKTPUUYECCKHUE
sBIIeHUsT (TPOIECCHI), HCTOIB3Ys (U3UUECKHE BEIWYMHBI: DJICKTPUUECKUN 3aps,
ANEKTPUYECKOE T0JIe, HAMPSHKEHHOCTH OIS, TOTEHIIMA, PA3HOCTh MOTEHIMANIOB; MIPH
OMMCAaHUW TPABUIBHO TPAKTOBATH (DM3MUECKUN CMBICT HCIONBb3YyEeMbIX BEITHUYHH, MX
0003Ha4YEeHNS U €IMHULIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAAHHYIO (PU3UUYECKYIO
BEJUYUHY C APYTHUMH BEIMUYUHAMH;

aHaJIM3UPOBaTh (PU3MUECKHUE TPOLIECCHI U SBJICHUS, UCTIONb3Ys (PU3MUECKHUE 3aKOHBI
U TPUHIMUIBL 3aKOH BcemupHoro Tsrotenus, |, Il u |1l 3akonsr HeroToHa, 3akoH
COXpAHEHUS MEXaHWYECKOW DHEpPruM, 3aKOH COXpPaHEHHs UMIYJbCa, IPHUHIIUII
CYNEpHO3UIMK CHJI, HIPUHLHUII PABHONPABUS HHEPLHUAIBHBIX CHUCTEM OTCYETA,
MOJICKYJISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHMS BEIIECTBA, Ta30Bble 3aKOHBI, CBS3b
CpenHel KUHETUYECKOW SHEPTUW TEeIUIOBOTO IBMIKCHHUS MOJIEKYNT C aOCOIIOTHOM
TEMIIEPaTypoil, TIEPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHsS DJICKTPUUIECKOTO
3apsiaa, 3akoH KynmoHa, pu 3TOM pa3inyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €To
MaTEMaTUYECKOE BbIPAKEHUE U yCIOBUA (TPaHULIbl, 00JaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIMUIBI JEHCTBHUS MAIllMH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paznu4aTh YyCIOBUS MX O€30MacHOTO WCIOJIh30BAaHUS B TIOBCEIHEBHOM
KU3HU;

BBITMOJIHATH SKCIIEPUMEHTBI 110 UCCIIEIOBAaHUIO (PU3UUECKUX SIBJICHUN U TPOLIECCOB C
UCIIOJIb30BaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHMH, MpH 3TOM (HOPMYIHPOBAThH
npobiemMy/3aaqy ¥ THIOTE3y Yy4eOHOTO OHKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
PEII0AKEHHOTO 000pYA0BaHNUs, TPOBOAUTH OMBIT U (HOPMYIUPOBATH BHIBODI;



OCYILECTBISATH MPsIMbIe U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYHH, IIPU 3TOM
BbIOMpaTh ONTUMAJbHBIA CHOCOO M3MEPEHUS U HCIOJIb30BATh H3BECTHBIE METO[bI
OLICHKH IIOTPEIIHOCTEN U3MEPECHUN;

UCCIJIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUECKUMHU BETUYMHAMU C UCIOJIb30BAHUEM
OpPSIMBIX M3MEPEHUI, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHUPOBATh PE3YJIbTAThI
IOJyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUAE TaOIMIl M IpadUKOB, J€1aTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEIOBAHMS,

co0r01aTh paBuiia 0€30MacHOTO TPyAa MPH MPOBEICHUHU HCCIIET0BAaHUN B paMKax
y4e0HOTO JKCIEPUMEHTa, y4eOHO-UCCIEOBATENCKON U MPOCKTHON MESTEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TAOOPAaTOPHOTO 000PYI0BaAHUS;

pemarb pacy€THbIE 3a/aud C SIBHO 33JaHHON (PU3HYECKOW MOJEIBIO, MCIOJb3Ys
(du3nuecKkue 3aKOHbl M TMPUHLUIIBI, HA OCHOBE aHalM3a YCJIOBHUS 3a/ladyd BBIOMPATH
(U3UYECKYIO MOJIENb, BBIACIATH (PU3NYECKHUE BETUUUHBI U OPMYJIIbI, HEOOXOUMBIE TS
€€ peILICHHUs], IIPOBOAUTL PACUEThl U OLICHUBATH PEAIBHOCTH IIOJYYEHHOI'O 3HAYECHUSA
($u3NYECKOIl BEINYNHBI;

pelaTh KayeCTBEHHBIC 3aJauM: BBICTPAUBATH JIOTUYECKU HENPOTUBOPEUYUBYIO
LIEIIOYKY pACCYKIACHHUM C OIIOpOM HAa U3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
duznueckue SBICHMUS;

UCIOJIb30BaTh MpPHU PEHICHUH Y4YeOHBIX 3aJad COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTUH [UI IIOMCKA, CTPYKTYPUPOBAHHUs, MHTEPIPETALUU U IIPEACTABICHUSA
y4eOHOH U HAYYHO-TOMYJISIPHON HH(POPMALIUU, TOJYYEHHON U3 Pa3IMYHBIX HCTOYHHUKOB,
KPUTUYECKU aHAJIU3UPOBATH MOJIYy4aeMYI0 HH(POPMALIHIO;

IPUBOANUTH MPUMEPHI BKIIAJa POCCUHUCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOLECCOB OKPYXKAIOLIEr0 MUPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3HKE B TMOBCEAHEBHOM KW3HM IS
obOecrieueHrss 0€30MACHOCTH TPU OOpallleHHd ¢ NpudopaMu M TEXHHUUYECKUMU
yCTpOMCTBaMM, [JIsi COXpPAHEHMs 3J0pPOBbSI U COOJIIOJIEHUST HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B IpyMII€ C BHIMOJIHEHUEM Pa3IMUHbIX COI[MAIbHBIX POJIEH, MIIaHUPOBATh
paboTy TIpymmbl, palUOHAJIbHO pacHpenessiTh OO0S3aHHOCTM U IUIAHUPOBATh
NEATEIbHOCTh B HECTAHIAPTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATH BKJIAJ KaXI0T'0 U3
YYaCTHUKOB TPYIIHI B pELUICHHE pacCMaTPUBAEMOM MPOOIEMBI.

K xonmy obyuenust B 11 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha TMpuUMepax pojib U MecTo (GU3UKM B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpA, B pA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TIPAKTUYECKOW MHEATEIbHOCTUA JIIOAEH, LEJIOCTHOCTh U €IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUUTHIBaTh TPAHULIBI IPUMEHEHUS] U3YYEHHBIX (PU3UUECKUX MOJEJeH: TOUYeUHBIN
AIIEKTPUYECKUH 3apsfl, JIyd CBETa, TOUEUHbIM NCTOYHUK CBETA, sAEepHAsA MOJEIb aTOMA,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO Siipa MPU pellieHuu GU3NIECKUX 3a/1ay;

pacmno3HaBaTh (pu3MUecKue sBIEHUS (TPOIecChl) U OOBACHATH WX HAa OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKH M KBAHTOBOM (DU3MKH: DIEKTPUUECKass MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MArHUTHOE JEUCTBHS TOKA, B3aUMOACUCTBHE



MarHUTOB, AJIEKTPOMArHUTHASI HHAYKIIHS, JEMCTBUE MAaTHUTHOTO TOJISl HA TIPOBOTHUK C
TOKOM M JIBHKYIIMICS 3apsijl, SJIEKTPOMAarHUTHBIE KOJICOAHUS ¥ BOJHBI, IPSIMOJIMHEWHOE
pacnpocTpaHEHUE CBETa, OTpa)KEHUeE, MpejomiieHne, MHTephepeHIus, Aupakius u
MoJIsIpU3alMsl CBETa, JUCIEepcHs cBeTa, potodnekTpuueckuii d3pdext (dpoTodrddekr),
CBETOBOE JaBJICHUE, BO3HUKHOBEHUE JIMHEHYATOro CIEeKTpa aromMa BOAOPOJaA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJIMOaKTUBHOCTD;

ONKCHIBATh W3YYCHHBIE CBOMCTBA BellecTBa (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKHUE, IICKTPUUECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEN) U AJIEKTPOMArHUTHBIC
ABJIEHUS (TIPOLIECCHI), UCTIONB3Yd (PU3NYECKUE BEIMYUHBI: SJIEKTPUUECKUM 3apsfl, Chiia
TOKa, DJEKTPUUECKOE HAMPSIKEHHE, JIIEKTPUUYECKOE COMPOTHUBIICHUE, PA3HOCTD
MOTEHIIUAJIOB, 3JICKTPOABMKYIIAsl CUila, padoTa TOKA, HHIyKIUSI MATHUTHOTO TIOJIs, CHJTa
Awmrmepa, cwia JlopeHna, WHIYKTHBHOCTh KATYIIKHU, JHEPTUS DIIEKTPUUYECKOTO U
MarHUTHOTO TIOJIEH, IEPUOJI M YacTOTa KOoeOaHuil B KOJIeOaTeIbHOM KOHTYpE, 3aps U
cuja TOKa B TIPOIECCE TapPMOHUYECKUX DJIEKTPOMATHUTHBIX KoJjebaHuil, (pokycHoe
paccTosTHUE W ONTHYECKas CHJia JIMH3bI, [PU ONUCAHUU MPABUIBLHO TPAKTOBATh
(bU3MYEeCKU CMBICT UCTIOIB3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €IUHUIIbI, YKA3bIBATh
(dbopMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMU BEIMYUHAMU;

OIKCHIBATh U3YyUYEHHBIC KBAHTOBBIC SIBJICHUSI M MPOIECCHI, UCIIONIb3Ys PU3NUECKHE
BEJIMYUHBI: CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U 4aCTOTa CBETA, SHEPTHS
U UMITYJ6C (OTOHA, IEPUOJ] MOTypacaga, YSHEPTUs CBSI3U ATOMHBIX SIJIEP, TPU ONTUCAHUHT
MPABIJILHO TPAKTOBATH (GU3NUYECKUN CMBICI UCTIOIB3YyEMbIX BETTMUNH, X 0003HAYEHUS U
eIMHUIIBI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEITUYHHY C
JIPYTUMU BETUIMHAMHM, BBIYUCIIATH 3HaUYeHUE (DU3NICCKON BEITMYNHEI;

aHAIIM3UPOBATh (PU3MUECKHE TTPOIECCHI U SIBIICHUS, HCTIONB3Ys (DU3NUECKHUE 3aKOHBI
Y TIPUHLUIBE: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapaieIbHOTO COSAMHEHUS
IIPOBOJHUKOB, 3aKOH Jlxoyns—J/IeHnma, 3aKOH AIEKTPOMAarHWTHOM WHIYKIIMH, 3aKOH
NPSIMOJIMHEWHOTO  PacCTpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXEHUS CBETa, 3aKOHBI
IpeJIOMJICHUST CBETa, ypaBHeHUE OWHINTeHHA asi doTodddexTa, 3aKOH COXpaHCHUS
OHEPTUH, 3aKOH COXPAHCHHS HMITYJIbCa, 3aKOH COXPAHEHHUS JIJIEKTPUUECKOTO 3apsfa,
3aKOH COXpaHEHHUs MaCCOBOT0 YHMCIIa, TOCTYIaThl bopa, 3aKOH palnoakTUBHOTO pacmaja,
OpyU 3TOM pas3iuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTU4YecKOe
BBIPOKEHUE U yCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIPEJICIISITh HANpaBICHWE BEKTOpPA WHIYKIIMA MArHUTHOTO TIOJS TPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

CTPOUTHh M OINHUCHIBATh M300paKeHHE, CO37aBAEMOE IUIOCKUM 3€pKajioM, TOHKOM
JINH30M;

BBITIOJTHSATH SKCIIEPUMEHTHI IO UCCIIEIOBAHHUIO (PHU3NUECKHX SIBJICHUN H TIPOIIECCOB C
UCITOJIb30BAaHUEM TIPSAMBIX M KOCBEHHBIX HM3MEpPEHUM: TMpU 3TOM (HOPMYIUPOBATH
npobsieMy/3ajady M TUIOTE3y Y4e€OHOTro SKCIEepUMEHTa, coOMpaTh YCTAaHOBKY U3
MPEII0KEHHOTO 000PYI0BaHUS, TPOBOJIUTH OMBIT U (DOPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISATH MPSMbIE U KOCBEHHBIE U3MEPEeHUS (DU3UUECKUX BEITUYHMH, TIPH ATOM
BBIOMPATh ONTHUMAJBHBIA CHOCO0 W3MEPEHHS W HCIOIh30BaTh W3BECTHBIE METOJIbI
OLIEHKH NOTPEIHOCTEN U3MEPEHU;

WCCJIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEIWYUH C MCIOJB30BAHUEM TMPSIMBIX
W3MEPCHUI: TPH ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3yJIbTAThI



MOJTy4YEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIUYUH B BUAE TaONHIl M TpaduKOB, IeNaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEeI0BAHMUS;

cOOJII01aTh MpaBUIa 0€30IIaCHOTO TPY/1a MIPHU MPOBEICHUH HCCIIEIOBAHUN B paMKax
y4eOHOT0 3KCHEPUMEHTa, y4eOHO-HCCIIEOBATENbCKON U MPOEKTHOM NIEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYAOBAHUS;

pemaTrh pacy€THbIC 3aJa4d C SIBHO 3aJIaHHOM (DM3MUECKOM MOJENbI0, HUCTOJb3YS
dbu3nueckue 3aKOHbBI W TPUHIMUIIBI, HA OCHOBE aHaliM3a YCJIOBUS 3a/ladyd BBIOMPATH
(bu3NYECKyI0 MOIEIb, BBIACHATH (PM3NUECKUE BEIUYNHBI H (DOPMYIIbI, HEOOXOIUMBIE AJIs
e peleHusi, TPOBOAUTh PAacU€Thl U OICHUBATh PEATbHOCTH MOJIYYEHHOTO 3HAUCHUS
(U3UYECKON BEIIMUNHBI,

pemiath KayeCTBEHHBIC 3aJlauM: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUUBYIO
[ENOYKY pACCYy)XIEHHH C OMOpOol Ha W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznYecKue SBICHUS,

UCIOJIb30BaTh MpPHU PEHICHUH Y4YEOHBIX 3aJauy COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTMM JUIsl TOMCKAa, CTPYKTYpPUPOBAHMS, HWHTEPIPETALUU U MPEICTaBICHUS
y4eOHOW 1 HayYHO-TIOMYJISIPHON HH(OpMAaLIKH, ITOJIyY€HHOMN U3 pa3InYHbIX HCTOYHHUKOB,
KPUTHUYECKH aHAIU3UPOBATH MOJTy4aeMyr0 HHPOPMAIIHIO;

OOBSCHATh NPUHLUIIBI JEUCTBUS MAIUUH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pasauyaTh yCIOBHS X O€30M1aCHOTO UCIOIb30BaHMS B IOBCEAHEBHON KU3HU;

IPUBOJUTH MPUMEPHl BKJIaJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(DU3HKOB B
pa3BHUTHE HAYKH, B OOBSICHEHHE MIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHON JXW3HU IS
oOecrieueHrs O€30MACHOCTA TMpU OOpallleHnu ¢ MNpubopaMH M TEXHHUYECKUMU
yCTPOMCTBaMH, [JIsi COXPAHEHHS 3[0POBBS U COOJIIOJIEHUST HOPM JKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B IpyMII€ C BHIMOJIHEHUEM Pa3IMYHbIX COLMANIBHBIX POJIEH, TUIaHUPOBATh
paboTy TIpymmbl, panUoOHAJIbHO pacHpenessTh O00s3aHHOCTH M IIJIAHUPOBATh
JIeSITEIbBHOCTh B HECTAHAAPTHBIX CUTYAIUsIX, aJ€KBaTHO OIICHMBATh BKJIAJ KaXXJAOI0 U3
YYaCTHUKOB TPYIIIBI B pELUICHHE pacCMaTpUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB
Ne /it HanmeHoBaHue pa3iesioB U TEM ITPOrpaMMBbl K IT DJICKTPOHHBIC (L (POBEIC)
0 p porp Beero OHTPOJIbHBI paKTU4YECKue 0GPA30BATEITBHBIC PECYPCHI
€ paboThI paboThl
Paznen 1. PUBUKA U METOAbI HAYYHOI'O ITIO3HAHUA
11 o 5 bubmmoreka [JOK
: W3MKa ¥ METObI HAYYHOTO MMO3HAHMUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmunorexa LIOK
21 Kinemaritka > https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
22 Jlunamika ! https://m.edsoo.ru/7f41bf72
bubnmnoreka IJOK
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro o pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUMHAMUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KUHETHYECKOU TEOPUHU 9 1 bubmmorexa LIOK
' yp p https://m.edsoo.ru/7f41bf72
bub6mmoreka [JOK
32 OCHOBEI TEPMOAHMHAMIKIL 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble cOCTOSIHUS BellecTBa. Pa3oBbie 5 bubanoreka [HOK
' ePEXOIbI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24

Paznen 4.

SJIEKTPOAUHAMUKA
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butmmoreka [IOK

41 UEKTpOCTATHK 10 ! https://m.eds00.ru/7f41bf72
49 ITocTosiHHBIN 3neKkTpruecKuil ToK. Toku B 12 1 Bu6mmoreka LIOK
' Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no paznemy 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KJIACC
KonnuecTtBo yacos 3 (dp )
) JIEKTPOHHBIE (IUPPOBEIC
Ne i/t HanmenoBanue Pa3aeioB U TEM IIPOTPaMMBI Beero K()HTp()J'[],HHe HpaKTI/I‘IeCKI/Ie o 6pa30BaTeJ'ILHHe pecypest
paboThl paboThI
Paznen 1. JIEKTPOAUHAMUKA
Bu6nmoreka IJOK
11 MaruautHoe nojie. DIeKTPOMarHUTHas MHTyKIUS 11 1 3 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHU S 1 BOJIHBI
bubmuoreka IIOK
21 MexaHn4yecKue U JJIEKTPOMarHUTHBIE KOJIeOaHus 9 1 https://m.edso0.ru/7f41c97¢
bubmuoreka IIOK
2.2 MexaHn4yecKe U JIEKTPOMArHUTHBIE BOJIHBI 5 1 https://m.edso0.ru/7f41c97¢
bubmoreka IIOK
23 Onruica 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pazzen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH
3.1 OcCHOBBI crienManbHON TEOPUN OTHOCUTENBHOCTH 4 1 brbmmorexa LIOK

https://m.edsoo.ru/7f41c97c
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Hroro mo paznmeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEeHTHI KBAHTOBOU ONTUKU 6 ]f?tl/tlsg'l;ll(;:zlaasﬁ)orllf/? £41c97¢
bu6nmoreka IJOK
4.2 CTpoetiiie aToMa 4 https://m.edsoo.ru/7f41c97c
bubmuoreka LIOK
43 ATOMHOE AP0 > https://m.edsoo.ru/7f41c97c
Uroro mo paznemy 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
5.1 DJeMEHTHI aCTPOHOMHH 1 aCTPO(YUUKU 7 1 Eﬁ?f/ﬁiﬁiﬁﬁ/? f41c97¢
Hroro no pazneny 7
Paznea 6. OGOBIIAIOIIEE IOBTOPEHUE
bubmuoreka LIOK
61 Obobuwatowmee noproperie 4 https://m.edsoo.ru/7f41c97c
HWroro no pasmerny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IMOYPOYHOE IIJNTAHUPOBAHUE
10 KUIIACC
Ne KomnuecTtBo vacoB \ Jlata \ ONEKTPOHHBIE
n/_n Tema ypoxka B Kontponbnsle | IIpakTnueckue H3VICHNS 1nppossIe
cero paboThI paboThI i o0pa3oBaTelIbHbIE

pecypch
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®uznka — Hayka o npupoae. Hayunsie MmeTonpl

bubmmoreka [JOK

! MO3HAHUS OKPYIKAFOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 mecto ¢pusnkn B popMUPOBAaHNH COBPEMEHHON
2 Hay4HOH KapTEI)HLI MHpa (bB Ir)lpalfmqecxoﬁ ’ bubmmorexa LOK
b https://m.edsoo.ru/ff0c33e6
JESITebHOCTH JIIoOAEH
Mexanunueckoe nBmwkeHre. OTHOCUTEIBHOCTD
3 MexaHu4uecKoro aApwxenus. [lepememenue, ckopocts brbmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHe
4 PaBHOMEpHOE NPAMOIMHENHOE JBUXKEHUE bubmorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE NPSAMOMHEWHOE IBUKEHNE buomiorexa LIOK
https://m.edsoo.ru/ff0c372e
5 CBo0oHOE TajieHue. Y CKOpeHue CBOOOHOTO Bbubaunoreka [JOK
HafeHus https://m.edsoo.ru/ff0c39cc
7 Kpusonuneitnoe apmwxenue. JBmkeHne MaTepraaIbHON Bu6mmoreka [IOK
TOYKH MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 [Ipunuun otHocuTenbHOCTU ["anunes. MHepuuaibHble bubmmoreka [HOK
cucteMbl otcuera. [lepBblit 3akoH HproToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [TpyHIMI Cynepno3UIK CHIL. bu6immoreka [IOK
Bropoii 3akon Hpl0TOHA /1711 MaTepraabHOM TOUKH https://m.edsoo.ru/ffOc3be8
10 Tperuit 3axkoH Hpr0TOHA 1J1s1 MaTEPUAIIBHBIX TOYEK buomorexa LIOK
https://m.edsoo.ru/ff0c3be8
11 3akoHn BceMupHoro Taroterus. Cra Tsoxectu. [leppas bubmuotexa [{OK
KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bub6mmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena hitps://m.eds00.ru/ffoc3e18
Cuna tpenus. Kosddunument tpenns. Cuna Butmorexa LIOK
13 COTIPOTHBJICHUS MTPH JBMKEHUH TeJa B )KUAKOCTH WIIN

rasc

https://m.edsoo.ru/ff0c3f76
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HOCTynaTCJ'ILHOC " BpaIaTCJIbHOC ABUKCHUC

14 abcoroTHO TBEpAOTO Tena. MoMmeHT cuibl. [Tneuo bubmorexa TIOK
. https://m.edsoo.ru/ff0c41a6
CHJIBL. Y CIIOBHSI paBHOBECHS TBEPAOTO Tea
Wmnynbc MaTepruanbHON TOUYKH, CUCTEMBI
15 MaTe}[;I/Ia,HLHI)IXpTO‘leK. Wmmnynsc cuibl. 3akoH buomorexa LIOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHUS UMITyJIbca. PeakTHBHOE IBUKEHUE
Pabota n MmomHocTh cunbl. Kunetnueckas sHeprus
16 MaTepI/Ia,HLH(I)IIif Touku. Teopema 00 I/I3MeHeHI/II/Ip buomorexa LIOK
o https://m.edsoo.ru/ff0c4502
KMHETHYECKOH SHEprun
[orenumansHas sueprus. [loTeHnnansHas SHEPTUs
17 ynpyr(i1 I[e(popMHpOBI;HHoﬁ pr)KIII/IHI)I. HOTGHHiaJIBHa}I buomorexa LIOK
https://m.edsoo.ru/ff0c461a
SHEPTUs TeJa BOIN3U MOBEPXHOCTH 3eMIIN
[NoreHumanbHbIe M HEMOTEHIUATBHBIE CHITBL. CBA3b
18 paboThl HEMOTEHIIMABHBIX CHJI C U3MEHEHUEM Bu6mmoreka [IOK
MEXaHUYECKON SHEPTUH CHCTEMBI Tel. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHCHHUSI MEXaHUYECKOH YHEPTUH
JlaGoparopHas pabora «VccienoBanue CBs3U pabOThI
19 CHJIBI C U3BMEHEHUEM MEXaHUYECKOM SHEepPTruu Tejaa Ha
MpUMEpe PACTHKEHUST PE3UHOBOTO KT'yTay
KontponbHas padora no teme «Kunemaruka. bubanoreka LIOK
20
JlnnaMuka. 3aKOHBI COXPAHEHUS B MEXaHHKE) https://m.edsoo.ru/ff0c4b74
21 OCHOBHBI€E NTOJIOKEHUST MOJIEKYJIIPHO-KUHETHYECKOH bub6imoreka [IOK
Teopuu. bpoyHoBckoe nBmxkenue. Juddysus https://m.edsoo.ru/ff0c4dc2
XapaxkTep ABMKEHUS M B3aNMOJICHCTBHS YaCTHIT
22 BemecTBa. MoJIelln CTPOCHUS Ta30B, )KUKOCTEH U
TBEPABIX TEN
23 Macca monekyn. KonnuectBo BemectBa. [loctostHHas
ABorajzpo
24 TemnoBoe paBHOBecHe. TeMmnepaTypa U e€ U3MEpEeHHUE.
[Ixana Temneparyp Llenscus
25 Wneansusiii raz3 B MKT. OcnoBHOe ypaBHeHune MKT bubmorexa LIOK

https://m.edsoo.ru/ffOc4fde
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AOGcomoTHas Temrepatypa Kak Mepa CpeIHei

26 KMHETHYECKOH SHEPTHU ABUKCHUS MOJICKYJI. bubmorexa LIOK
N https://m.edsoo.ru/ff0c511e
VYpaBuenue MenaeneeBa-Kaneiipona
27 3akoH JlanbToHa. ['a30BBIC 3aKOHBI
28 Jlabopatophas padora «/ccnenoBanne 3aBUCUMOCTH
MEX[y apamMeTpaMH COCTOSHUS Pa3peXEHHOrO Ta3ay
29 Uzonpouecchl B naeanbHOM Tase U UX rpaguyeckoe Bu6mmoreka LIOK
Npe/ICTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHss SHEpTHA TEPMOJMHAMUYECKON CHCTEMBI U
cnoco0bl e€ n3MeHeHus. KonmmuecTBo TEIOThH U Bu6mmoreka LIOK
30
pabota. BHyTpeHHSIs SHEPTHSI OTHOATOMHOTO https://m.edsoo.ru/ff0c5952
HeaTbHOTO Ta3a
31 Buner Trerionepenauun buomiorexa LIOK
https.//m.edso0.ru/ff0c5¢c36
32 V nenpHas TEIIOEMKOCTH BemecTBa. KoamuecTBo bubnmoreka IJOK
TEIJIOTHI IIPHU TeIUIonepenaye. AquadaTHbIi Iporece https://m.edsoo.ru/ff0c5c36
[IepBblil 3aKOH TEPMOJUHAMUKHU U €r0 IPUMEHEHHUE K bubmmoreka [HOK
33 _
H30IpoIeccam https://m.edsoo.ru/ff0c5efc
34 HeobpatumocTs mporieccoB B ipupoie. Bropoii 3akon bu6mmoreka [IOK
TEPMOAMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpuntun aeiicteus u KI1 TemmoBoit MammHb ﬁ;;g::j;(:;iezasﬁ)?ﬁlffOC 600a
36 Hukn Kapao u ero KI1/],
37 DKoJIOTHYeCcKHUe MPOOIEMbI TETIIOIHEPT e THKH
38 O6o0maromumii ypok «ModekyisipHast (pu3uka. bu6imoreka [IOK
OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
39 Konrtponbhas padora o Teme «MonekynsipHas Bbub6imoreka [IOK
¢uzuka. OCHOBBI TEPMOJHMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpa3zoBanue u koHAeHCanWs. Mcmapenne n bu6mmotexa [{OK

KHUIICHHUC

https://m.edsoo.ru/ff0c63b6
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11 AOcComoTHas 1 OTHOCUTEJBHAS BIQXKHOCTH BO3AYyXA. Bu6mmoreka [IOK
Haceiiennsliii map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrannmuecknue u amopdHsle Tena.
42 AHI/Ej)TpOHI/ISI CBE))ﬁCTB KpPHUCTAJJIOB. )KI/IpI[(II()I/Ie buomorexa LIOK
https://m.edsoo.ru/ff0c65f0
Kpuctayisl. COBpeMEHHbBIE MaTepHUaIbI
43 [lnaBnenue u kpuctamu3aus. Y AenbHas TeIIoTa bubmuoreka [IOK
riaBieHus. CyOnumanus https://m.edsoo.ru/ff0c6708
bub6mmoreka [JOK
44 VYpaBHeHHE TEIIOBOrO OanaHca https://m.eds00.ru/ff0c6820
45 DeKTpru3anms Tell. DIeKTpHIeCKui 3apsia. JlBa Buga bubmmoreka [JOK
AIICKTPHUYECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
16 [IpoBOIHUKM, TUANEKTPUKHU U MOITYIPOBOJHUKH. bubmmoreka [HOK
3aKOH COXPAaHCHUS IEKTPHUCCKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
Bsaumogeiictsue 3apsaoB. 3akoH Kynona. Toueunsiit Bu6mmoreka [IOK
47 .
SIIEKTPUYECKHUIA 3aps https://m.edsoo.ru/ff0c6ce4
Hanpsoxénnocts anexrpudeckoro nous. [IpuHnun
48 cymf}):)nomunn C-)JICKTpI/II)‘IeCKI/IX TOJICH. Hngnnu buomiorexa LIOK
. https://m.edsoo.ru/ff0c6df2
HanpsHKEHHOCTH
49 Pab6ota cun anexTpocrarndeckoro nois. [ToreHmumann. bubanoreka [IOK
Pa3HOCTB IOTEHIIUAJIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOHUKY U TUANEKTPUKH B DJIEKTPOCTATHYECKOM bub6imoreka [IOK
moJie. JIuaekTprdyeckas IpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
.. butmmoreka [IOK
ol OnextpoémkocTs. KoHnencarop https://m.eds00.ru/ff0c7126
OneKTpoEMKOCTb INIOCKOT0 KOHJEHCATOpa. DHEPIHs bu6imoreka [IOK
52
3apsHKEHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas padora "M3mepeHue 3MeKTpOEMKOCTH
KOHZeHcaTopa"
54 IIpuHuMn neicTBUS U NPUMEHEHHE KOHJEHCATOPOB,

KOIMMPOBAIHHOTO arapaTa, CTpyWHOTO TIPUHTEPA.
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DyeKTpocTaTHueCKas 3anuTa. 3a3eMICHUE
3IIEKTPONPUOOPOB

SJICKTpI/I‘-ICCKI/Iﬁ TOK, YCJIOBUA €T0 CYIIECTBOBAHMS.

55 [HoctosHusIi TOK. Cuna Toka. Hampspxenue.
Conpotunenue. 3akoH OMa Ji71s y4acTKa HEeIH
[locnenoBarensHOE, NapamienbHOE, CMEIIAHHOE
56 coez{mfeHHe POBO HI/III:OB Jlaboparophast paborta buomorexa LIOK
PoBoa ’ patopriaz p https://m.edsoo.ru/ff0c74f0
«U/3yueHne cMEIaHHOTO COEANHEHHS PE3UCTOPOB
57 PaboTa 1 MOTITHOCTB AIEKTPHUIECKOTO TOKA. 3aKOH bubmoreka [{OK
Jixoyns-JIenna https://m.edsoo.ru/ff0c7838
3axon OMa 115 TOTHOH (3aMKHYTON) 3JIEKTPHYECKON
nernu. Koportkoe 3ampikanue. JlaboparopHas pabota bubmmoreka [HOK
58 _
«M3mepenne DJIC uctoyHnKa TOKa M €ro BHYTPEHHETO https://m.edsoo.ru/ff0c7ae0
COIIPOTHBIICHHSD)
OJeKTpOHHAas IPOBOAUMOCTh TBEPIBIX METAILIOB.
59 3aBHCUMOCTH COTIPOTHUBIICHUSI METAIJIOB OT
Temneparypsl. CBEpXIpOBOTUMOCTb
60 DJneKkTpuiecKkuil TOK B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX IIy4YKOB
[omynpoBogHUKH, UX COOCTBEHHAs! U IPUMECHAs
61 o ozozanoi[TL CaoticTBa p—Nn-11e eXOI;[a bubmorexa TIOK
p ) p : https://m.edsoo.ru/ff0c84ae
[onynpoBogHUKOBBIE TPHOOPHI
DJIeKTpUYECKUH TOK B paCTBOPaxX M pacIiaBax
62 3neKTTp OJIUTOB. DJIEKT, E)HHTHEGCKaﬂpﬂHCCOHHaHHH bubmioreia LIOK
p ' P ‘ https://m.edsoo.ru/ff0c82ba
OnexTponn3
OnexTpuyeckuil TOK B razax. CaMOCTOATENbHBIN H bu6imoreka [IOK
63 . .
HECaMOCTOSITENIbHBIH pa3psia. Mounaust. [Inasma https://m.edsoo.ru/ff0c84ae
DJekTpruecKkre NpuOOpPhl U YCTPOHCTBA U X
64 I aKTI/I:I)‘{eCKOC i§ I/II)MeHSHHe }i'l I;lema TEXHUKHU buomorexa LIOK
p P P https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
. bu6mmotexa [{OK
65 O600marommi ypok «JIeKTPOJNHAMUKA 1

https://m.edsoo.ru/ff0c88be
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KOHTpOJ'IBHaSI pa60Ta 10 TEMC «BHGK’I”pOCTaTI/IKa.

66 IlocTOAHHEBIN AIeKTpUUECKUN TOK. TOKH B pa3IMYHBIX 1 1 bubmorexa TIOK
P ) P https://m.edsoo.ru/ff0c8a8a
cpemax»
67 Pesepsusiii ypok. KontponsHast pabota mo teme 1 Bu6mmoreka LIOK
"DneKTpoarHaAMHKA" https://m.edsoo.ru/ff0c8c56
68 Pesepsuslii ypok. O6o0matommii ypok no remMam 10 1 Bu6mmoreka LIOK
KJjiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 3
11 KJIACC
KonunuectBo yacos DJIEKTPOHHBIE
Ne Hara (ppoBBIC
T
n/m eMa ypoxa Bceero Ko(;{ TpOIILHBIC HPGaKTquCKHe U3ydeHus  00pa3zoBaTelIbHbBIE
paboThI padoThI pecypesI
e BiSmorera LOK
. P ALY KIUH. https://m.edsoo.ru/ff0c9778
JIuHMKM MarHUTHOW WHIYKIIUU
5 MarsuTHOE 1oje NpoBOJHUKA C TOKOM. OmbIT 1 bubmmoreka [HOK
Opcrena. BzaumoeiicTBre IPOBOIHUKOB ¢ TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas padota «/3ydeHne MarHUTHOTO OIS 1 1 bub6imoreka [IOK
KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
, | B e | 1 BiGmors 10K
. pa. PATOPHAZ P A https://m.edsoo.ru/ff0c9acO
JIEUCTBUSI IOCTOSTHHOT'O MarHuTa Ha PaMKy C TOKOM»
. apseerinyrs taermy, Coma Tlopemt, PaGora ca ) Bumorexa LIOK
P y 1y PEHIE. https://m.edsoo.ru/ff0c9df4
JlopeHnua
OnekTpomarauTHas HHAyKius. [loTok BekTopa
6 MarHuTHOM uHAYKIUU. DAC nHAYKIUN. 3aKOH 1

BHCK’I‘pOMaFHI/ITHOﬁ HWHAYKIIUA ¢)apa):[e$[
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JlaboparopHas pabota «VccrnenoBanue BICHUS

butmmoreka [IOK

7 N
ANIEKTPOMArHUTHOM WHTYKIIHH) https://m.edsoo.ru/ff0cal50
MuaayktuBHOCTD. SBNeHne camounaykuun. IJ1C
8 cawﬁ)ynﬁ KIIUW. DHEPrUs MaFHI/ITHf)Il}“/O L1110J1;1 Ki[T KK bubmorexa [IOK
JYRITHH. P Y https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMArHUTHOE TTOJIS
TexHUYEeCKHE yCTPOUCTBA U UX IPUMCHCHUE!
9 MOCTOSTHHBIE MarHUTHI, 3JICKTPOMArHUTEHI,
3JIEKTPOJIBUTATEIh, YCKOPUTEIIN dIIEMEHTAPHBIX
YaCTHUIl, HHYKI[MOHHAS T1€Yb
O6o06matonuit ypok «MarauTHoOE IoJIe. bubnunoreka [JOK
10 )
DIeKTpOMArHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOcab82
11 KonTponbHas pabora mo Teme «MarHuTHOE IoJIe. bubmmoreka [HOK
DeKTpOMarHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOcad58
CBoOoaHBIC MEXaHUIECKUE KOJICOaHH.
12 Ia Moinqecxne KojeOanus. Y paBHCHHC bubmmorexa LIOK
P A 0P https://m.edsoo.ru/ff0caf06
rapMOHHYECKUX KojeOanuii. [IpeBparieHue s3Hepruu
Jlaboparophas pabota «lccrenoBanne 3aBUCUMOCTH
13 MePHOIa MANBIX KOJIeOaHMid Tpy3a Ha HUTH OT JIJTFHBI
HUTH U Macchl Tpy3a»
Konebarenbheiii koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHEIE KOJeOaHUs B H€ATEHOM Bubnmnorexa [JOK
14
KO0JIeOaTeIbHOM KOHTYpE. AHAIOTHS MEXKTY https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U DJICKTPOMArHUTHBIMUA KOJICOaHUSIMH
15 ®opmyna TomcoHa. 3aKOH COXPAHEHUS SJHEPTUHU B bub6imoreka [IOK
UIealIbHOM KO0JIe0aTeIbHOM KOHTYPE https://m.edsoo.ru/ffOcb9c4
IIpencrasieHue 0 3aTyXamIMNUX KOJICOAHUIX.
16 BEIHH SKIECHHBIE Mexa}z,;qecilne kosebanus. Pe3onanc bubmorexa HOK
Y ) ' https://m.edsoo.ru/ff0cbb86
BrIHyKIeHHBIE 3JICKTPOMAarHUTHBIE KoJieOaHus
Tlepemennsbiii Tok. CUHYCOUIaJIbHBIN TEPEMEHHBIN
P yeou p bu6mmoreka IJOK
17 TOK. MOIIHOCTH MEPEMEHHOTO TOKa. AMIUTHTYTHOE U

HeﬁCTBYIOHlCC 3HAYUCHHUC CUJIbI TOKA U HAIIPSXKCHUS

https://m.edsoo.ru/ffOcbd34
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Tpancdopmatop. [IponsBoacTso, nepenaya u

18 notpebiieHe EKTPUIECKON IHEPTUH
YCTpOHCTBO M MPAKTUUECKOE IPUMEHEHHUE
19 aﬂeIprI/I‘leCKOFOF;BOHKa reHepgTopa NIEPEMEHHOTO bromorexa LIOK
. ’ https://m.edsoo.ru/ff0cc324
TOKa, JINHUH dIIeKTporepenayd
DKOJNOTrn4ecKne pUCKH MpHU MPOU3BOJICTBE
20 anekTposHepruu. KynpTypa ucnons3oBaHus
9NEKTPOIHEPTUH B IOBCEIHEBHOM KU3HU
MexaHnuecKkre BOJIHbI, YCIOBUS PacIpOCTPaHEHUS.
21 [epuon. CxopocTb pacn};ompaﬂgﬂmpn I[J'II:/IHa BOJTHBI. bubmorexa LIOK
https://m.edsoo.ru/ff0ccab4
HOHCpC‘IHBIC 1 IPOJO0JIbHBIC BOJIHBI
3Byk. CKopocTh 3ByKa. I'poMKOCTb 3ByKa. BeicoTa bubmmoreka [HOK
22
toHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubmmoreka [HOK
[Ikana 3;1eKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 IIpuHuumnel paguocssizu u TenesuacHus. Pazputue
cpencts cBsi3u. Pagnonokaust
bubmunorexa LIOK
25 KonTponbHas padora «KoxeOaHus 11 BOJTHBD) https://m.eds00.ru/ff0cc6fs
IIpssiMoIMHEWHOE PACTIPOCTPAHEHUE CBETA B
26 oLI[jHopoz[Hoﬁ cpeL[I::. T(I))qeqf{)bn‘/i HUCTOYHUK cBeTa. Jlyu bubmmorexa LIOK
https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHne cBeTa. 3aKOHBI OTPAKEHHS CBETA. bubanoreka [HOK
27 .
[TocTpoeHune n300pakeHHi B TNIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
28 IIpenominenue cera. [IoaHOE BHYTpEHHEE OTpaKEHUE. bubanoreka [IOK
[IpenenbHbIi YroJl MOJHOrO BHYTPEHHETO OTPaKEHHS https://m.edsoo.ru/ff0cd7{6
29 JlaboparopHas pabota «/3Mepenne mokazarens bu6imoreka [IOK
MIPEIIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenne nzobpaxkennit B munze. Gopmyna Bbu6mmoreka [IOK

TOHKOM JIMH3BL. Y BEJIMYCHHUE JTUH3BI

https://m.edsoo.ru/ffOcddle
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Jlaboparophas pabota «lcciienoBanue CBOWCTB

31 .
n300paKeHNH B TMH3AX»
Hucnepcus cBera. CI0XHBINA cOcTaB 0eJI0ro CBeTa.
32 IBer. JlaGoparopnas pabora «Habmonenue
JCTIEPCUU CBETa»
33 Untepdepenuns ceera. Audpaxums cera. Bu6mmoreka LIOK
JudpakipoHHas penérka https://m.edsoo.ru/ff0ced22
34 [onepeunocts cBeToBBIX BONH. [lomspuzanus ceeta buomorexa LIOK
https://m.edsoo.ru/ffOcf02e
35 OnTryeckre nprOOPHI U YCTPOICTBA U YCIOBHS X
0e30macHOro NpUMEHEHUs!
I'paHuLbl TPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. bubmmoreka [HOK
36 . .
ITocTynatel CrienuaabHONW TEOPUH OTHOCHTEILHOCTH https://m.edso0.ru/ff0cf862
37 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMeIJICHUE Bbubanoreka [IOK
BPEMCHH U COKPAILCHUE [UTUHBI https://m.edsoo.ru/ff0cfa42
38 DHeprust ¥ UMITYJILC PEISITUBUCTCKON YacTHUIIBl. CBsI3b Bbubaunoreka [JOK
MacChl C DHEPTHEH U UMITYJILCOM. DHEPTHsl TOKOS https://m.edsoo.ru/ff0cfc68
Kontponbhas pabora «Ontuka. OCHOBBI CIIEIATbHOMI Bu6mmoreka [IOK
39
TEOPUH OTHOCHTEILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [lnanka. JHEPrHs © UMITYIIbC bub6imoreka [IOK
¢dorona https://m.edsoo.ru/ffOcfel6
41 OtkpeiTue u uccnenosanue hporoaddexra. OnbIThH A. bub6imoreka [IOK
I'. CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl poroapdekra. YpaBHeHHe DUHINTESHHA 115 bubnuotexa [IOK
dorosddekra. «Kpacuas rpanunay Goroappexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceeta. Onbitel [1. H. JIeGenera. bubnuotexa [IOK
XuMHUYeCcKoe IeUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKue yCTpoHCTBa U IPAKTUYECKOE
44 npuMeHenue: GoToaneMeHT, (OTOIATINK, COTHEUHAS

OaTapest, CBEeTOINOT
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45 Pemenue 3amad mo teMe «DaeMeHThI KBAHTOBOM butmmoreka [IOK
OIITHKID» https://m.edsoo.ru/ff0d0302
16 Mogens atoma Tomcona. Onbitel Pezepdopaa mo Bu6mmoreka LIOK
paccesiauro o-yactuil. [ImaneTapHas Mojeas aroMa https://m.edsoo.ru/ff0d091a
bubmmoreka [JOK
47 Hocrymatst bopa https://m.edsoo.ru/ff0dOafa
Wsnmydenne u nornomenrne GOTOHOB MIPH TIEPEX0e
48 aToni]a C OJIHOTO ypoﬂlH;{ 3Heq1;mn Ha zquroﬁPBm[IiI bubmmorexa LOK
https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBBIE cBOMicTBa yacTull. BosHel ne bpoitns.
49 KOpHyCKynﬂpHO—BOHHOBOfIHHyaHHSM.IEHOII)-ITaHHOG " buomiorexa LIOK
https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE M3ITy4eHHE
50 OtkpriTHe paaroakTuBHOCTH. OnbITH Pesepdopaa o bubmmoreka [HOK
OIPEIEIIEHHIO COCTAaBa PAIMOAKTUBHOTO U3y YCHUSI https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. Biusiaue
PaIMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI
OTkphITHE IPOTOHA U HelTpoHa. M3oTombl. Anbda-
52 pacfaa. QHeETpOHHHﬁ u H(E)SHTpOHHBIP'I 6eTa-pa<(:11)1azL. bubmmorexa LIOK
https://m.edsoo.ru/ff0d1162
l'amma-uznyyenue
DHepPrus CBsI3M HYKJIOHOB B sAape. S aepHble peaKIii.
53 }{HegHHﬁ peaKTo;. Hp06neMIf[1p HprHSKTHBEI ’ buomorexa LIOK
. ’ https://m.edsoo.ru/ff0d1356
JKOJIOTMYECKUE ACTICKThI SIEPHON SHEPreTHKU
OnemeHTapHbIe YacTHIBI. OTKPBITHE TIO3UTPOHA.
Merto b1 HAOMIOIEHUS U PETUCTPAITIH dJIEMEHTAPHBIX
54 IIaCTI/IJIII. prrnbllll‘/i CTOJ <<2>yHI[aE\)/I;{TaJII>HI)Ie ’ buomorexa LIOK
N . https://m.edsoo.ru/ff0d0e38
B3aMMOJICUCTBUS. EMUHCTBO GU3NYECKON KapTUHBI
MUPa»
55 Bupn 3Bé3nHor0 HeOa. Co3Be3mus, SIpKUE 3BE3BI,
TUTAHETHI, UX BUAUMOE JBIKeHe. CoIHeYHAs cCUcTeMa
56 Comnne. ComHeuHast aKTUBHOCTE. MICTOUHUK SHEPTryun

CoHia ¥ 3BE311
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3BE31bI, UX OCHOBHBIE XapAKTEPUCTHKH. 3BE3BI
TJIaBHOM MOCNE0BAaTENbHOCTH. BHyTpeHHEe cTpoeHue

57 - 1
3BE31. COBpeMEeHHbIE MPECTABICHUS O
HIPOUCXOXKIEHUH U 3Boormy CoHIA U 3BE31
Mieunstii Iyt — nama [Nanaktuka. [lonoxenue u

58 newkenue Connia B anaktuke. ["anaktuxu. UEpHbie 1
JBIPHI B Apax TaJaKTHK

59 Bcenennas. Paz6eranue ranaktux. Teopus bonbioro 1
B3pbIBa. PennkroBoe m3nyyenue. MeTaragakTHka

60 Hepermennsie npobaeMbl aCTpOHOMHN 1

61 KontponbHas pabota «31€MEHTHl aCTPOHOMHH H 1
acTpo(U3UKN»
O6o6miarommii ypok. Poib hpu3nku 1 acTpOHOMUH B

62 3KOHOMHUYECKOH, TEXHOIOTMYECKOM, COLUAIbHON U 1
ITHYECKOH chepax AesITeTbHOCTH YelloBeKa

63 O6o06matomuit ypok. Poib 1:1 MECTO (111431/11(1/1 u 1
ACTPOHOMHUU B COBPEMEHHOW HayYHOH KapTHHE MHUpPa
O6o6matonuii ypok. Pons gusndeckoit Teopun B

64 (hopMHUpOBaHUM MIpE/ICTABICHU 0 pr3ndeckoit 1
KapTHHE MUpPa
O6006maronmii ypok. Mecto ¢pu3rnuecKoil KapTHHEI

65 MUpa B 00IIEM PsTy COBPEMEHHBIX €CTeCTBEHHO- 1
HAYYHBIX MPEICTaBICHUN O IPUPOJIE

66 PesepBHbIil ypok. MarautHoe nosne. 1
OJeKTpOMarHuTHas MHIYKLUS

67 PesepBHBIil ypok. Ontruka. OCHOBBI clleIUaIBHON 1
TEOPHH OTHOCUTEIBHOCTU
Pesepnslit ypok. KBanTtoBas pusnka. DeMeHTHI bu6mmotexa [IOK

68 1
ACTPOHOMUH M aCTPO(U3UKU https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET



