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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma no gusuke 6a30BOT0 ypOBHS HA YPOBHE CPEIHEr0 OOIIEro 00pa3zoBaHus
pa3paboTaHa Ha OCHOBE TOJIOKEHHMM W TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM
oOpazoBaTenbHOM mTporpammbl, mnpeactaBieHHbix B OI'OC COO, a Takxke ¢ y4éTtom
benepanpHON paboyeil mporpaMMbl BOCIIUTAHUS M KOHIEHIMHM MPETnofaBaHus yueOHOTO
npeameta «®Pusmka» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit ®Denepanuu,
peanu3yroMX OCHOBHBIE 00pa30oBaTEIbHbIE TPOTPAMMBI.

Coneprkanue nporpaMmMsbl 1o (U3HMKE HaIpaBieHO Ha (GOPMHUPOBAHUE €CTECTBEHHO-
HAayyHOW KapTwHbI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOyueHuu ux (U3MKEe Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/IESTENIbHOCTHOrO noaxoaa. [IporpamMmma no ¢usuke
cootBeTcTBYeT TpeboBanusiM GI'OC COO k m1aHUpyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METanpeIMETHbIM pe3yjbTaTaM OOYy4YeHMs,, a TaKXe YUYUTHIBAET HEOOXOAUMOCTh
peaiu3alluid MEXIPEAMETHBIX CBA3€H (U3MKU C €CTECTBEHHO-HAayYHBIMH Y4e€OHBIMU
npeaMeTamMu. B Heill ompenensioTrcs OCHOBHBIE €M H3y4eHHs] (U3UKH Ha YpOBHE
cpenHero oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE pPE3yJbTaThl OCBOCHHS Kypca (PU3UKH:
JMYHOCTHBIE, METAIIPEIMETHBIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma no pusnKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YyJbTaThl OCBOCHHS Kypca (PU3MKM Ha 0A30BOM YpOBHE, B TOM

YuCIie MPEAMETHBIE PE3YNbTATHI IO ToAaM 00yUEHHUS;

e coJiepKaHH€ y4eOHOTO npeaMera « Ou3uKay Mo rojaam oOy4eHusl.

®duszuka Kak Hayka O HambOosiee OOIIMX 3aKOHaX MPUPOJIbI, BBICTYNAas B KauyecTBE
yueOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHMHA 00
okpyxatoiieM mupe. [IIkoapHbI Kypc GU3HKK — CUCTEMOOOPAa3YIOIINiA 1J11 €CTECTBEHHO-
HayYHbIX Y4E€OHBIX MPEAMETOB, IOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE
MPOIIECCOB U SIBJICHHM, WM3y4aeMbIX XHUMHEH, Ouonoruen, ¢uznueckoin reorpadueil u
actpoHomuei. Mcronb3oBanue U aKTUBHOE IPUMEHEHNE (U3UUECKUX 3HAHUN ONpeemsieT
XapakTep U Pa3BUTUE PA3HOOOPA3HBIX TEXHOJOTUH B cepe PHEPreTHKH, TPAHCIOPTA,
OCBOEHHUS KOCMOCA, MOJyYEHUSI HOBBIX MATEPUAJIOB C 3aJaHHBIMU CBOWCTBAMHU U JAPYTHUX.
N3yuyenne ¢Gu3MKKM BHOCUT OCHOBHOM BKJIAJ B (POPMUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa O0ydarmuxcs, B (popMUpOBaHHE YMEHUW MPUMEHSITh HAYYHBIA METO]
MMO3HAHUS TIPU BHITIOJIHEHUH UMHU YI€OHBIX UCCIICOBAHUH.

B ocHoBy kypca (u3uku Juisi ypOoBHSI CpEeIHEr0 00IIero 00pa3oBaHus MOJIOKEH PsI
UJIEl, KOTOPBIE MOKHO PACCMATPUBATh KaK MMPUHLIMIIBI €70 HOCTPOEHUS.

Hoes yenocmumocmu. B COOTBETCTBUM C€ HEW Kypc SBISETCA JIOTMYECKH
3aBEpUICHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pas3AesioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW maTepuan Kypca QU3NKU O00bEIHHEH
BOKpYT (puznueckux teopuid. Begyumm B kypce siBisieTcs: GOpMUpOBaHKE MPEICTABICHUN
O CTPYKTYPHBIX YPOBHSAX MAaTEPHUH, BELIECTBE U IOJIE.



Hoes  eymanumapuzayuu. EE€  peanmuzauuss mpeanosiaraeT — MCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIHANa (PU3NYECKON HAYKH, OCMBICIICHHUE CBSI3U PA3BUTHUS (PU3UKHU C
pa3BUTHEM OOLIECTBA, a TAaKXKE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU MU
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc Qusnku mpenmnojaraeT 3HAKOMCTBO C
HIMPOKUM KPYTrOM TEXHUYECKHX U TEXHOJOTMUYECKUX MPUIIOKEHUN H3ydYEeHHBIX TCOPHM U
3aKOHOB.

Hoes skonocuszayuu peanu3yeTcsl MOCPEACTBOM BBEACHHS JIEMEHTOB COJEPKAHMS,
MNOCBSIIEHHBIX SKOJOTUYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C
pPa3BUTHEM TEXHUKHM M TEXHOJIOTHM, a Takke OOCYXIACHHUS MpoOJIeM paluoOHAIBHOIO
MPUPOAONOIB30BAHMS U IKOJOTUYECKON O€301aCHOCTH.

CrepxHEBbIMU 3JIeMEHTaMH Kypca (U3UKA Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHMs SIBISIIOTCS  (Qu3ndyeckue Teopuu ((GOpMUPOBAHHME MPEJCTABICHUNA O
CTPYKTYpE€ TMOCTPOEHUS (PU3NYECKOW TEOpUH, pPOJAM (yHAAMEHTAJIbHBIX 3aKOHOB MU
NPUHILIUIIOB B COBPEMEHHBIX IMPEACTABICHUSAX O NPUPOJE, TpaHUIaX HNPUMEHUMOCTH
TEOPH, /ISl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUN U IIPOLIECCOB).

CucTeMHO-AesTeTbHOCTHBIN NOAX0/ B Kypce (DU3MKHU pealiu3yeTcsl MPeXIe BCEro 3a
CU€T OpraHM3allM SKCIEPUMEHTAIBHON JesATeNIbHOCTH oOydaromuxcs. [ns 6azoBoro
YPOBHS Kypca (PU3UKU — 3TO UCIOJIb30BAaHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIa0OPATOPHBIX padOT, KOTOPHIE B MPOrpaMMe M0 (PU3HKE OOBEANHEHBI
B OOIIMII CIIMCOK YYEHUYECKUX MPAKTUYECKUX PaOOT. BhiieneHne B ykazaHHOM IE€pedHe
7a00paTOpHbIX pabOT, MPOBOJMMBIX JJI KOHTPOJS M OLEHKH, OCYIIECTBIISAETCS
y4aCTHUKaMU 00pa30BaTEIbHOrO MpoIecca MCXOMs M3 OCOOEHHOCTEW IJIaHUPOBAaHUS U
ocHameHusi kabunera usuku. [lpu 3TOM OOecneunBaeTcss oBIaJeHUE O0YYArONUTUMUCS
YMEHHSIMH TTPOBOJAUTH KOCBEHHBIEC U3MEPEHUSI, UCCIETOBAHMS 3aBUCUMOCTEHN (hPM3MUECKUX
BEJIMYMH U TIOCTAHOBKY OMBITOB 10 TPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yaemnsieTcsl peleH!0 pacuéTHRIX W KaueCTBEHHBIX 3anad. [lpu
ATOM I Pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO 33JJaHHOW (pr3HUECKO
MOJIETIbIO, TO3BOJISIONIME NPUMEHATh H3YyYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3
OIHOTO pa3jenia Kypca, TaK W MHTErpuUpysd 3HaHMS U3 pa3HbIX pazaenos. Jis
KaueCTBEHHBIX 3aJlad TPHUOPUTETOM SBJISIOTCS 3aJaHds HAa OOBICHEHHE MPOTCKAHUS
(GU3MYEeCKUX SBICHUNW U TPOIECCOB B OKPYXKAIOMICH KU3HU, TpeOyrolme BbIOOpa
bu3znueckoil MoaeNnu A CUTyalluy IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieueHnto yueOHOro npolecca 0a30BbI ypOBEHb Kypca (UM3MKU Ha YPOBHE CPEAHETO
o01ero 00pa3oBaHus J0HKEH U3y4aThCsl B YCIOBUSAX MPEIMETHOIO KabuHeTa PU3MKU WK
B YCIIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAy4YHOro IuKia. B
kabuHeTre (UBMKUA JOKHO OBITH HeoOXxomumoe sabopatopHoe 00OpydOBaHUE s
BBITIOJTHEHMSI YKa3aHHBIX B MpOrpaMMme Mo (PU3MKe YICHHMUECKUX MPAKTHUECKUX PadoT |
JEMOHCTPALIUOHHOE 000pYI0BAHHUE.



JleMOHCTpallMOHHOE 000pyAOBaHHE (POPMUPYETCS] B COOTBETCTBUHM C MPUHILIUIIOM
MUHUMAJIbHOM JIOCTATOYHOCTH W OOECHEeUrMBaeT IOCTAHOBKY IIEPEYUCICHHBIX B
nporpaMMe no (pu3MKe KIFYEBBIX IEMOHCTPAIUI 171 HCCIEAOBAHUS N3YYaeMbIX SBJICHUN
U TPOILIECCOB, SMIMUPUYECKUX U (PYHIAMEHTAJbHBIX 3aKOHOB, HX TEXHHUYECKHUX
IIPUMEHEHUM.

JIaGopatopHoe 000py10BaHHUE JIS1 YUEHUYECKUX MPAKTUYECKUX paboT hopMupyercs
B BHUJIE TEMATHMYECKUX KOMIUIEKTOB M 00€CIEeYMBAECTCS B pacdyére OJHOTO KOMIUIEKTa Ha
AByX oOyuwaronuxcs. Temarnueckue KOMIUIEKTHI JIA0OpaTOPHOTOo 000pYAOBAaHUS TOJIKHBI
OBITh TOCTPOEHBI HA KOMIUJIEKCHOM HCIOJb30BAHUM aHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB,
a TaKKe KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUE [U(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IETIIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCSI:

e (QopMupoBaHuE MHTEpECAa U CTPEMJICHUS OOYYAlOIIMXCS K HAYYHOMY H3YUYEHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BUTUE IMPEACTAaBICHUM O HAYyYHOM METOJAE IO3HAaHUA U (OPMUPOBAHUE
UCCJIEI0BATEIBCKOIO OTHOWIECHUS K OKPY KalOLIUM SIBJICHUSIM;

e (opMupoBaHME HAYYHOIO MHPOBO33PEHHUS KaK pe3yjibTaTa H3y4YEHHS OCHOB
CTPOEHHUS MAaTepUU U PyHIAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

e (opmHpoBaHHE YMEHHH OOBACHATH SBJICHHSI C HCIOJIb30BAaHUEM (PUIUUECKHUX
3HAHUMI U HAYYHBIX JOKa3aTEJIbCTB;

e (QopMupoBaHuE€ NPEACTABICHUNA O poid (DU3MKH [JJIs1  Pa3BUTUA  APYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHUH.

JlocTukeHue 3TuX 1eneil o0ecrneuynBaeTcs peleHueM CcleayomX 3a1a4d B mpouecce

U3y4deHus Kypca GU3UKU Ha YPOBHE CPETHEr0 00I1Iero 00pa3oBaHus:

e TMpUOOpEeTEeHHWE CHUCTEMbl 3HAHUM 00 OO0IMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpUsX,  BKIIOYAs  MEXAaHWKY,  MOJEKYISpHYHO  (QU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY M 3JIEMEHTHI aCTPOPU3UKHY;

e (opmHpoBaHME YMEHUI NPUMEHATH TEOPETHUECKHUE 3HAHUA JUIsl OOBSICHEHUS
(¢u3nyecKkux SBIECHUN B MPUPOAE U IJs NPUHATHS NPAKTUUECKUX DPEIICHUH B
IIOBCEIHEBHOM KM3HU;

e OCBOEHHE CIOCOOOB PEILIECHUS PA3IMYHBIX 3a/]a4 C SBHO 33JJaHHON (hU3HYECKOU
MOJIEJIbIO, 3a/a4, MOJAPA3yMEBAIOUIMX CAMOCTOSITEIBHOE CO3/1aHue (PU3nyecKon
MOJEJIN, aICKBATHOM YCIOBUSM 3a/1a4H;

e TOHMMAaHHUE (PU3MYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHUUECKUX YCTPONCTB
U TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

e OBJIAQJICHUE METOJAAaMHU CAMOCTOSITENILHOTO IUJIAHUPOBAHMS W MPOBEICHUS
(U3MUEeCKUX HKCIIEPUMEHTOB, aHaJlW3a W UHTEpHpeTrauud uHdOpManuu,
ONpENEIEHUS JOCTOBEPHOCTH MOIYYEHHOTO PE3YyJIbTaTa;

e CO3JIaHUE YCIIOBUM [UIA pPa3BUTHUS YMEHHUM MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU JIESITEIBHOCTH.



Ha u3yuenue pusuku (6a30BbIl ypOBEHb) Ha YPOBHE CpeIHEro 00I1ero oopa3oBaHus
otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kinacce — 68 yacoB
(2 yaca B HezIeIIO).

[IpennaraemMselii B mporpaMmMe 1o (U3HKe MepeueHb 1a00paTOPHBIX M MPAKTUICCKIX
paboT ABJISIETCSI pEeKOMEHIOBAHHBIM, YYUTENb JETAaeT BHIOOP MPOBEICHUS JTa00PATOPHBIX
paboT U OMBITOB C YYETOM HHIMBUYaTBHBIX OCOOCHHOCTEN 00y4arOImuXCsl.

COILEPKXAHUE OBYUYEHUA

10 KUIIACC
Paznen 1. @u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®dusuka — HayKa o npupoje. Haydnble MeTOIbI TO3HAHUS OKPYXKaAroero Mupa. Poib
HKCIIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS MPUPOJIbI. IKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (GU3MYECKUX SIBJICHUM U TporeccoB. HaydHble THIOTE3BI
duznueckue 3aKOHbI U Teopur. [ paHUIIbl TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIum
COOTBETCTBHUS.

Ponbs n mecto ¢pu3uku B (OpMHPOBAHUHM COBPEMEHHOW HAYYHOU KApTHUHBI MUpa, B
MPAKTUYECKON AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaJIOTOBBIE U ITU(POBBIE UBMEPUTENIHHBIE MPUOOPHI, KOMIBIOTEPHBIC TATUMKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBMXKeHUE. OTHOCUTEIBHOCTh MEXAaHUYECKOr0 ABMKEHHS. Cucrema
orcyéra. Tpaekropusi.

[Tepememnienue, cKOpocTh (CpenHsIsi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MAaTEpUaIbHOM TOYKH, WX MPOCKIMUM HA OCH CHUCTEMBl KoopauHaT. CloxxeHue
[IEPEMELLECHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥  PaBHOYCKOpPEHHOE TNpsIMOJIMHEWHOE JBMkeHue. ['paduku
3aBUCHUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MEPEMEIICHUs MaTepuaIbHON
TOYKH OT BPEMEHH.

CBobOosHOE TIafieHre. Y CKOpeHUE CBOOOIHOTO MaiCHUSI.

KpuBonuuennoe nBruxeHue. JBHKEHHME MATEpPUANIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM T10 MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAsI CKOpOCTh. [lepuon u
yacToTa oOparnieHus. LleHTpocTpeMHUTEeNbHOE YCKOPEHHE.

TexHUdecKre YCTPOWCTBA WU MPAKTUUECKOE MPUMEHEHHE: CIUJIOMETP, IBUKEHHE
CHApPSIJIOB, LICTIHBIE U PEMEHHBIE TIEPEIAUU.

Jlemoncmpayuu

Mopgens cuctembl OTCUETa, WILTIOCTPALMS KHUHEMATUYECKUX XapaKTEPHUCTHUK
JBHKCHUSL.

[IpeoOpazoBanue NBUKEHUIN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBwkeHus Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Hanpasnenue CKOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3yyeHne HEpaBHOMEPHOTO JBHXKEHUS C UEJIBbI0 ONPEICICHUS MTHOBEHHOMU
CKOpPOCTH.

HccnenoBanne COOTHOWIEHUS  MEXAY IyTAMH, [POUAECHHBIMA TEJIOM 32
NOCJIEI0OBATENbHBIE PABHBIE MPOMEKYTKH BPEMEHH IMPU PABHOYCKOPEHHOM IBHKEHHUU C
HAYAJIBHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenune nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue aBMxKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocurensHOocTH ['anmunes. llepsBwlii 3akoH Hprorona. MuHepunanbHbie
CHUCTEMBI OTCYETA.

Macca tema. Cuna. Ilpunmun cynepnosuiuu cui. Btopor 3akoH HeroTona ms
MaTepuagbHOU TOUkU. Tpernit 3akoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3akoH BceMupHOTO TAroTeHus. Cuna tsokectu. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Bunabl Tpenus (Mokosi, CKoyibxeHus1, kaueHus). Cuia tpenusi. Cyxoe TpeHue.
Cuna TpeHHMs CKOJbXEHUsT M cuia TpeHusi mnokos. Koadduiument tpenus. Cuna
COITPOTHUBIICHUS NPU IBUKECHUU TEJIA B KUIKOCTH UJIU ras3e.

[TocTynarensHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT cuiibl OTHOCUTEIBHO OCH BpaiieHus. [lnedo cumbl. YcimoBusi paBHOBECUS
TBEPAOTO TEJIA.

TexHuueckre yCTpOMCTBAa U NMPAKTUYECKOE NPUMEHEHUE: NMOAIIUITHUKH, IBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUU.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIIUX TEJL.

Bropoii 3akon HerotoHna.

N3smepenue cu.

CiioxeHune chil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaIiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECUS TBEPAOTrO Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenue ABMxKEHUs: OpyCcKa M0 HAKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHUJI  YNPYIOCTH, BO3HUKAKOIIMX B IMPYXKUHE W
pe3MHOBOM 00pasiie, OT ux JAehOpMaIIHH.

Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3axonbl cOXpaneHusn 6 MexaHuKe

Nmmynbc MaTepuanbHOW TOYKU (TeNa), CUCTEMbl MaTepUalbHBIX TouyeK. Mmmyibc
CWIbl M U3MEHEHHE HMITyJIbCa TeNa. 3aKOH COXpaHEHUs uMIyJbca. PeakTuBHOE
JBUKCHHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass »osHeprusi marepuanbHOM Toukd. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[lorenumanbHas sHeprud. lloTeHunanpHas B3HEpPrus ynpyro aeGopMUPOBAHHOU
npy>kuHbl. [loTeHnnanpHas sHeprus Tena BOJIM3U OBEPXHOCTH 3€MJIH.

[ToTennuanbHbIe U HEMTOTEHITHATbHBIEC CUJIBL. CBSI3b pa0OTHl HEMOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXAHWYECKOW 3HEPIMM CUCTEMBI TeJ. 3aKOH COXPAaHEHMSI MEXaHUYECKON
DHEPIUHu.

Yrpyrue 1 HeEynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE TPUMEHEHHE: BOJIOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBHKCHUE.

[lepexoa NOTEHMATILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne aOCONIIOTHO HEYNPYroro yjaapa ¢ MOMOILIBIO JIBYX OJUHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu padOThI CHIIBI C U3MEHEHUEM MEXaHUYECKOM 3HEpruM Tejla Ha
IIPUMEpPE PACTKEHUS PE3UHOBOTO XKI'yTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM M HMX OINBITHOE
o0ocHoBanue. bpoyHoBckoe aBwxkenue. uddysus. Xapaktep ABUKEHUS U
B3aMMOJEHUCTBUA YaCTUL BellecTBa. MoJiesin CTPOCHUS Ta30B, )KUAKOCTEW U TBEPABIX TEIl
1 OOBSCHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeliel. Macca u pa3Mepbl MOJICKYIL.
KomnuectBo Bemiectna. [loctostHaast ABorajipo.

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

Mopens wuneanpHOoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOM
TEOpUHU HJI€aJbHOrO ra3a. AOGCOJIOTHAs TemIepaTypa Kak Mepa CpelHel KUHETHUECKON
SHEPruM TEIUIOBOrO ABMKEHHUs 4vactul ra3a. [llkana temneparyp KenbBuna. ['a3zoBbie
3aKOHbl. YpaBHeHUe MeHneneeBa—Knaneiipona. 3akon [lanbToHa. HM3ompoueccel B
UJCAIbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mperncraBlieHUe
M30IPOIECCOB: U30TEPMa, U30X0pa, n300apa.



TexHnueckue ycTpoicTBa U MpakTUUECKOE MPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIINE AMCKPETHOE CTPOCHHUE BEIIEeCTBA, (QoTorpaduu MOJIEKYI
OpraHUYECKUX COCTUHEHUMN.

OnbiThl 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb O6pOyHOBCKOTO JBHKEHUS.

Mopens onbita llTepHa.

OnbIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOIO B3aUMOACHCTBUSL.

Mogens, HIUTIOCTPUpPYOLIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA HICAIBHOTO ra3a, U30MPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Ornpenenenre Macchl Bo3AyXa B KJIaCCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUM 00BhEMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3yXa B HEN.

HccenenoBanue 3aBUCHMOCTH MEXAY ITapaMETPAMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. OcHosvl mepmoouHamuKu

TepmoanHamuueckas cucteMa. BHyTpeHHS SJHEPTUSI TEPMOAMHAMUYECKON CUCTEMBI
u cnocoObl €€ u3MeHeHus. KomumyecTBO TemnoTsl M pabora. BHyTpeHHSsT sHeprus
OJIHOATOMHOTO HJI€albHOIrO raza. Buipl Teronepeayu: TeIIONPOBOJHOCTb, KOHBEKIINS,
U3JIlydeHHE. YJelbHas  TEIUIOEMKOCTh  BemecTBa. KoimMuecTBO — TEIIOTHI  IpHU
TeIIonepeaaye.

[lonsitue 06 agnabatHoM mpouecce. [lepBrbiii 3akoH TepMoauHaMuKu. [Ipumenenue
MEPBOT0 3aKOHA TEPMOJUHAMUKH K M3ompoleccam. I'paduueckas nntepnperanus padboThl
rasa.

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

TeroBble MamuHbl. [lpuHUMIBL AeicTBUS TemioBbix MamuH. [IpeoOpa3oBaHus
SHEPruU B TEIUIOBBIX MamnHax. KoapuuueHT nosie3Horo 1eMCTBUS TEMJIOBOM MalllUHBI.
[Hukn Kapuo m ero xod(p¢UIMUEHT MOJIE3HOTO NEUCTBHS. DKOJIOTHYECKHE MPOOIEMbI
TEIJIO3HEPTETUKHU.

TexHHuecKue yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHME: JBUTATENb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

H3meHeHre BHYTpEHHEHW SHEPruM Tejla MPU COBEPUICHUH PaOOTHI: BBIJIET MPOOKU U3
OYTBUIKHM TIOJT IEHCTBUEM CXKAaTOTO BO3/lyXa, HarpeBaHue dpupa B JJATYHHOU TpyOKe MyTEM
TpeHus (BUICOIEMOHCTpAIIHS).

N3menenue BHyTpEeHHEH sHepruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnbIT 10 aaAnabaTHOMY PaCIIUPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenn mnapoBod TypOWHBI, ABUraTeNlss BHYTPEHHErO CrOpaHus, PpPEaKTHBHOIO
JBUTATEJIA.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenune yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeuwyecmea. Pazoevie nepexoont



[TapooOpa3oBanue u KoHJeHcarus. VcmapeHue u kumneHue. AOCONIOTHasS U
OTHOCUTEIIbHAA  BJAXHOCTh BO3AyXa. HacellieHHbld mnap. YJenpHas  TemioTa
mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHSI OT JaBJICHHUS.

Teépmoe Tteno. Kpucrammuueckue u amopdHbie Tena. AHM30TPOINHS CBOMCTB
kpuctamwioB. JKuakue kpuctauibl. CoBpeMeHHble Marepuanbl. [lnmaBieHue wu
KpUcTayuh3aIys. Y AebHas TerioTa miaBieHus. CyOaumanus.

VYpaBHeHue TEIIOBOTO OanaHca.

TexHU4ecKkre yCTpOWCTBA U MPAKTUYECKOE MTPUMEHECHHUE: TUTPOMETP U MCUXPOMETD,

KaJIOPDUMCTP, TCXHOJOTUHU IIOJIYUCHHA COBPCMCHHBIX MATCPpHUAIIOB, B TOM YHCIIC
HaHOMATCpUaAJIOB, U HAHOTCXHOJIOTHH.

Jlemoncmpayuu
CBoliCTBa HACBIIICHHBIX TAPOB.
Kunenue npu noHMKEHHOM J1aBJICHUU.
CniocoObl U3MEPEHUS BIIAYKHOCTH.
Habmronenue HarpeBaHus M IUIABJICHUS KPUCTAUIMUECKOTO BEIIECTRA.
JleMoHcTpalusi KpuCTasioB.
Vuenuueckuii axcnepumenm, 1abopamopuvle pabomeol
N3mMepenre OTHOCUTENBHOM BIaKHOCTU BO3yXa.
Paznen 4. JjekTpoaAMHAMMKA
Tema 1. dnekmpocmamuka

DJIeKTpU3alMs TeJl. DJICKTPUUYECKUU 3apsia. JlBa BHIA JJEKTPUYECKUX 3apsIOB.
[IpoBOAHUKM, AMAPIEKTPUKH M TOIYNPOBOAHUKHU. 3aKOH COXPAHEHHUS AJIEKTPHUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TouyeuHbll 3l€KTpUYECKUN 3apsii.
Dnektpuueckoe nosne. Hanpsk€HHOCTh siiekTprudeckoro notid. [IpuHuun cynepno3uuuun
AJIEKTPUYECKUX ToNeH. JIMHNM HANpsHKEHHOCTH 3JIEKTPUYECKOTO OIS,

Pabora cun anekrpocratnueckoro moisd. IloreHnman. Pa3HOCTh MOTEHIMANOB.
I[IpoBOIHMKM ¥ JUDNEKTPUKA B  JJIEKTPOCTATHYECKOM mone. Judnexkrpudeckas
[IPOHULIAEMOCTb.

DNeKTpoE€MKOCTh.  KoHaeHcatop. ONEKTPOEMKOCTh IUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHuyeckue  yCTpOMCTBA M INPAKTUYECKOE  INPUMEHEHHE:  DJIEKTPOCKOI,
AIIEKTPOMETP, IEKTPOCTATHUECKAsl 3aIIMUTa, 3a3eMJICHUE 3JIEKTPOIIPHUOOPOB, KOHAEHCATOP,
KOIIMPOBAJIBHBIN allapar, CTPyUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DJIEKTPOMETPA.

B3auMoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE TOJIE 3APSIKEHHBIX TEJI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.



3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAAW IUJIACTHH,
PACCTOSTHUSI MEXK]1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3MepeHne 35eKTpOoEMKOCTH KOHJIEHCATOpa.

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

DIEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUS SJEKTPUUECKOTO TOKA. VcTOuHMKH
Toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LEHH.

OJIEKTPUYECKOE  CONMPOTHUBJIIEHUE.  YIEIbHOE  CONPOTUBJICHUE  BELIECTBA.
ITocnenoBarenbHOE, TApAIENbHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB.

Pabora anextpuyeckoro Toka. 3akoH J[xoyns—JIenna. MoOIHOCTh 3JIEKTPUIECKOTO
TOKa.

DJIEKTPOJIBUKYIIAasi CUJla U BHYTPEHHEE COINPOTHUBICHUE HWCTOYHHMKA TOKA. 3aKOH
Owma 1st MOJTHOM (3aMKHYTOM ) AsekTpuueckoit nenu. Kopotkoe 3ambikanue.

DIJIEKTPOHHAsI TPOBOAUMMOCTH TBEPIBIX METAJIOB. 3aBUCUMOCTH COIPOTHUBIICHHUS
METAJIOB OT TeMIIEPATypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKUI TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX YyYKOB.

[TonynpoBonuuku. CoOCTBEHHAss M MPUMECHAs MPOBOJAUMOCTb MOJYIPOBOIHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

DIIEKTPUYECKHU TOK B PACTBOPAxX M pacIjiaBax AJIEKTPOIUTOB. DIIEKTPOIUTAUECKAS
JTUCCOLIMALNS. DIICKTPOIIU3.

DNeKTpUYeCKUii TOK B Ta3ax. CaMOCTOSITEIbHBIA U HECAMOCTOSITENIbHBIA pa3psi.
Monnus. [1na3ma.

TexHU4ecKre YCTpOWCTBA U MPAKTHUYECKOE MPUMEHECHHUE: aMIEPMETP, BOJBTMETP,
peocTaT, UCTOYHUKH TOKAa, DJIEKTPOHArpeBaTesIbHbIE MPUOOPHI, AIEKTPOOCBETUTEIBHbBIC
pUOOPHI, TEPMOMETP COTIPOTUBIICHUS, BAKYYMHBIHN MO, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
MOJTYTPOBOJHUKOBBII AUO/I, TaIbBAHHKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HAMPSIAKECHUS.

3aBUCUMOCTh COINPOTUBJICHUS IUJIUHIPUYECKUX TPOBOAHUKOB OT JUJIMHBI, MJIOIIAIN
MONEPEYHOr0 CEUYCHUSI U MaTepurala.

CmenanHoe COeIMHEHUE MTPOBOAHUKOB.

[Ipssmoe  u3MmepeHue  JJIEKTPOABWKYIIEH  cuwibl.  KOpoTkoe — 3ambIkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCThH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa U NpOBOAUMOCTD BO3/1yXa.

OJIHOCTOPOHHSS MPOBOJAUMOCTD UO/A.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuyeHne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.



N3mepenue 5SIeKTpOABMKYLIEH CHJIBI HMCTOYHMKA TOKAa W €ro BHYTPEHHEro
CONPOTHUBJICHUS.

Hab6nronenue amekTponmsa.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢pusnuku 0a30Boro ypoBHs B 10 Kiacce OCyIIECTBISETCS C YUYETOM
COJIepKaTENbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTHUKH, OMOJIOTHUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meorcnpeomemnvie nouamus, CBSI3aHHBIE C U3YYEHUEM METOJI0B HAYYHOIO ITO3HAHMS:
ABJICHUE, HAy4HbIN (pakT, runoresa, pusndeckas BeIMUUHA, 3aKOH, TEOpHUs, HAOIIOAECHHE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIEHHE CUCTEMbl YpaBHEHUM, JIMHEWHas (yHKOUs, Mapadoa,
runepOona, ux rpaQuku U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKLIHU: CHUHYC, KOCHUHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl M HUX
IIPOEKIMU HA OCH KOOPJHHAT, CII0KEHNUE BEKTOPOB.

buonocus: wMexaHuMueckoe JBWKEHHE B JKUBOW mnpupoae, auddysus, ocmoc,
TEIJIOOOMEH JKUBBIX OPraHu3MOB (BUIBI TEIUIONEpPENayd, TEIIOBOE pPaBHOBECHUE),
ANEKTPUYECKHUE SIBJICHUS B dKUBOU IPUPOJIE.

Xumus: JUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHUE AaTOMOB U MOJEKYJ, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH M TIa3oB,
ANEKTPUYECKUE CBOMCTBA METAIIIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FaIbBaHUKA.

l'eocpagpusa: BnaxXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE NBMXKEHHM C HCIOIb30BAHUEM MEXAaHU3MOB, YUET
TPEHUs B TEXHUKE, IOIIIMIIHUKN, HCIIOIb30BAHWE 3aKOHA COXPAHEHMS HMITyJbCa B
TeXHUKE (pakeTa, BOJOMET W JApYyrue), JABUraTelb BHYTPEHHETO CropaHMs, MHapoBas
TypOrHa, OBITOBOM XOJOJIWUIBHUK, KOHAUIIMOHED, TEXHOJOTHH MOJIYYEHHUS] COBPEMEHHBIX
MaTepuaioB, B TOM YHCIE HAHOMATEpUAJIOB, U HAHOTEXHOJOTUHU, HJIEKTPOCTATUUYECKas
3aIlNTA, 3a3eMJICHUE 3JIEKTPONIPUOOPOB, KCEpOKC, CTPYMHBIN IIPUHTED,
AJIEKTpOHArpeBaTesibHbIe IPUOOPHI, 3JIEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC
Pa3znen 4. DjeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

ITocTosiHHBIE MarHuThl. B3anMoaelcTBrE IMTOCTOSHHBIX MAarHUTOB. MarHuTHOE IoJIeE.
Bekrop marHuTtHOM MHAyKUMH. [IpuHOMO Cyneprno3svivu MarHUTHBIX IToJed. JInHuu
MAarHUTHOW MHAYKUMU. KapTuHa JHMHWUNA MarHUTHOM WHIYKIUU TIOJ MNOCTOSTHHBIX
Mar"HuToB.

MarauTHoe moje MPOBOJHMKA C TOKOM. KapTmHa JIHMHWMN WHAYKUMU MAarHUTHOTO
MOJIS JUTMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOIO TPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Ipcrena. BzaumoieiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOAyJb U HalpaBJICHUE.



Cuna Jlopenua, e€ MOayib W HampaBiieHUE. [[BMKEHHE 3apsiKEHHOW 4YacTHUIlbl B
OJTHOPOJIHOM MarHuTHOM mosie. Pabota cumbl Jlopena.

SIBneHHE DIEKTPOMArHUTHOW HMHAYKIMHU. [IOTOK BEKTOpa MAarHWUTHOW WHIYKIIUH.
DNEeKTpOABMKYLIAs CUJIA MHIYKIUH. 3aKOH 3JIEKTPOMarHuTHOW nHAyKuun Papanes.

Buxpesoe anexkTpudeckoe mose. DIeKTPOABIKYIIAas CHJIa MHAYKIIMY B IPOBOJHUKE,
JBWKYLIEMCSI IOCTYIIATENIBHO B OJJHOPOITHOM MArHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHIyKTUBHOCTS. SIBnenne CaMOMHAYKIIUU. DNeKTpoABKYLIAs cuia
CaMOMHIYKIIMH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHUWE: ITOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTBHI, JIEKTPOABUIATENb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHULl, NHIYKIIMOHHAS
I1eYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIIOHEHUE IIEKTPOHHOT'O ITyYKa MATHUTHBIM I1OJIEM.

JIMHUY MHAYKIMY MarHUTHOT'O ITOJISL.

B3anmoneiictBre IByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHHE 3JIEKTPOMATHUTHOW UHAYKIUU.

[Ipasuo Jlenua.

3aBUCUMOCTb  3JIEKTPOJBIKYIIEH CHUJIBl HMHAYKIMU OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne cCaMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenre MarHuTHOTO M0 KaTYIIKH C TOKOM.

Hccnenoanue AeMCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHOM MHIYKIIAH.

Pa3nen 5. Kosie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUA

Konebarenbrnas cucrema. CBOOOJHBIC MeXaHHWYECKHE KoyieOaHus. ['apMoHHYECKHE
konebanus. Ilepuon, ywactora, ammutyna U (aza xoneOaHuid. [IpyKWHHBIA MasTHUK.
MareMatuyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKHX KosieOaHui. IIpeBpaienue
SHEPTUH MPU TAPMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbupiit koHTYp. CBOOOMHBIE JIEKTPOMArHUTHBIE KOJICOAHUSI B UACATIBHOM
KoJe0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIYy MEXaHHMYECKUMU U DJIEKTPOMarHUTHBIMU
konebanusimu. ®opmyna TomcoHa. 3aKOH COXpaHEHHUSI DSHEPIrUM B  UACAIBHOM
K0JIE0ATEIbHOM KOHTYpE.



[IpeacraBienre o 3aryxarommMx KojeOaHUsX. BbIHyXJIeHHbIE MeXaHUYECKUE
koneOanus. PezoHanc. BeiHyKeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMsI.

[lepemenHbIil TOK. CMHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JIEUCTBYIOILIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKECHHUS.

Tpancdopmarop. [IponsBoacTBO, nepegada u MOTpeOICHUE IEKTPUUECKON IHEPTUH.
DKOJIOTUYECKHE PUCKH IPHU MPOHU3BOACTBE 3JEKTpOo3HEpruu. KynpTypa ucCnosib3oBaHUs
AJIIEKTPOIHEPTHH B IOBCETHEBHOM KU3HH.

TexHuyeckre yCTpOMCTBA W IPAKTUYECKOE NPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB  KoJIeOATENIbHOW  CUCTEMbl  (TIPY>KUHHBIA WM
MaTeMaTUYECKUI MasiTHUK).

Hab6nronenue 3atyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BBRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumnorpaMMsl  (3aBUCUMOCTH  CHJIBI TOKA M HANpsDKEHUS OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3omanc mpum  1IOCIEIOBAaTEIbHOM  COCAUMHEHUM  PE3UCTOPA,  KATYLIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopenps TMHUY IEKTPONEPEAAYH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

HccnenoBanue 3aBUCMMOCTH NEPHOJA MaNbIX KOJIEOAHUN I'py3a Ha HUTH OT JIMHBI
HUTHU ¥ MaccChl rpysa.

HccnenoBanne nepeMEHHOrO0 TOKAa B LENH W3 MOCIECAOBATEIBbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbLE 60JIHbL

Mexannueckue  BOJHBI, ycioBusi  pacnpoctpanenus. Ilepuon.  Ckopoctb
pacnpocTpaHeHHs U JAJMHa BOJHBL. [lonepeunsie U npoaosibHble BONHBL. VHTEpdepenus
U Audpakuys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBL. YCJIOBUS HW3JIy4EHHUS JJIEKTPOMATrHUTHBIX  BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexrpomarnutHoii BoaHe. CBoiicTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpa)XE€HUE, NpeloMJIeHUE, Toysgpu3anus, Audpakuus,
unTepdepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTpOMarHuTHBIX BOJH. [IprMeHeHne 3eKTPOMAarHUTHBIX BOJIH B TEXHUKE
U ObITY.

[IpuHUMITBI paUOCBA3H U TeNEBUAEHUS. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.



TexHuyeckue  yCTpOWCTBA M IPAKTUYECKOE  MPUMEHEHHUE:  MY3bIKAJIbHBIC
WHCTPYMEHTBI, YyJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIUMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

HabGmoienue orpaskeHus U IpeoMIICHHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny u Auppakiiny MeXaHHUYeCKUX BOJIH.

3BYKOBOM pE30HaHC.

HaGnronenue cBsA3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOW U YacCTOTOM
KOJIeOaHU.

HccnenoBanue CBOMCTB JJIEKTPOMAarHUTHBIX BOJH: OTPAaXXEHHE, IPEIOMIICHHUE,
noJisipu3anus, IMppaxkuus, THTepPepeHLns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsamMoiMHENHOE pacpOCTPaHEHUE CBETA B OJHOPOIHOU
cpene. JIyd cBera. TOUCUHBIN UICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus ceta. [locTpoeHne n300paxeHuil B IIOCKOM
3epKa’e.

[Ipenomnenue cBera. 3aKOHBI TMPETOMIICHHUS CBeTa. AOCONIOTHBIA TOKAa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yroll MOoJTHOTO BHYTPEHHETO
OTPAKEHHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

Cobuparoniye u pacceuBaroniye JuUH3bl. ToHKasg nuH3a. POKYCHOE PacCTOSHHE U
onTHYecKas cujia TOHKOW JMH3BL. [locTpoeHne wu300pakeHHil B CcOOMparOmUX U
pacceuBaromux JiMH3ax. PopMysa TOHKOM JIUMH3BI. Y BEIMUEHUE, JaBAEMOE JINH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Mutepdepenuus cBera. KorepeHTHblE HCTOYHUKHU. Y CIOBUS
HaOMIOACHUST MaKCUMYMOB M MHHUMYMOB B HWHTEpPGEPEHIIMOHHOW KapTHHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpaxkiumonHas pemeéTka. YclIoBUE€ HAOIIOACHHS TJIaBHBIX
MaKCMMYMOB IpY MaJI€HUU MOHOXPOMATUYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

Texnuueckue yCTpOWCTBa U MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyna, (poroanmapar,
MIPOCKITMOHHBINA amnmapar, MUKPOCKOT, TEJIECKOI, BOJIOKOHHAs OINTHKA, AUGpaKIUOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssmMonMHEHOE PacCIpOCTPAHEHUE, OTPAXKEHUE U MTPEIOMIIEHUE cBeTa. ONTHYECKHE
PUOOPHI.

[TomHOE BHyTpEHHEE OTpakeHue. Mozaenb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mopenn MUKpOCKoma, TEJIECKOIA.

Ha6nronenue natepdepenimm cpera.



Habmronenue nudpakiuu ceera.

Ha6nronenue nucnepcuu cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO TTPU3MEI.

[Toydyenue cekTpa ¢ mOMOIIbI0 JUGPAKIIUOHHON PEIIETKY.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3Mmepenue nokazaresns npeioMIeHUs CTeKIIa.

HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.

Hab6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI CIENUAIBbHON TEOPHH OTHOCHUTEILHOCTH

['paHuilbl TPUMEHUMOCTH KJaccudyeckod wmexaHuku. [locTynaTel crnenuaibHOU
TEOPHH OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBETA B BaKyyMe, PUHITUTI
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJJICHHE BPEMEHU U COKpAIICHUE JJIUHBI.
DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b MacChl € PHEPTUEH U UMITYJIBCOM PEIITUBUCTCKON YaCTULIBI. DHEPTHUSI MTOKOA.

Pasznes 7. KanToBas pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u 3HEpruu (GoTOHA C €ro YaCTOTOW. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTue u wuccienopanue ¢oroddpdexra. Onbitel A. I'. CronetoBa. 3aKoHBI

doToapdexra. VYpaBHenue OitHmrerHa 18 ¢doTodddexra. «KpacHas rpaHuULay
dhororddexra.

JlaBnenue cBera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckre yCTpOWCTBA U  NPAKTUUECKOE MPUMEHEHHE:  (POTOIJIEMEHT,
(dboToaTYMK, COJIHEUHAas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoTodddekra.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -9acTHII.
[Inanerapnas monens aroma. [loctynarel bopa. M3nyuenue u nornouieHue GOTOHOB Mpu
Iepexo/ie aToMa C OJTHOrO YPOBHS SHEPruM Ha Apyrou. Buasl cnektpoB. CIIEKTp ypOBHEMN
SHEPIruM aToMa BOAOPOJA.

BonnoBeie cBoiictBa wactuu. Bomuel ge bpouna. KoprnyckyiasspHO-BOTHOBOU
Ty aJIA3M.

CnoHTaHHOE U BBIHYXJICHHOE U3JIyYEHHE.

TexHuyeckue yCTpOHCTBAa M MPAKTUYECKOE IPHUMEHEHUE: CIEKTPaJIbHbIA aHaIu3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Onpenenenre JJIMHBI BOJIHBI J1a3epa.

Ha6nronenue muHeHYaThIX CIIEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

Ha6nronenue muHEYaToro criekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI,  JIOKA3bIBAIOIIUE  CJOXKHOCTh  CTpPOe€HHs  siapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiTel Pesepdopna mo ompeneneHuio cocTaBa paJdOaKTUBHOTO
usznyuyenusi. CoiicTBa anb(a-, Oera-, raMMa-uznyueHus. BiusHue paanoakTUBHOCTH Ha
YKHABBIE OPTAHU3MBI.

OtkpeiTHE TTpoTOHA U HeWTpoHa. HykioHnHas moxens siapa ['elizeno6epra—lIBaHeHKo.
3apsan sapa. MaccoBoe unciio siapa. M30Tomnsl.

Anbba-pacnaa. DIEKTPOHHBIM W MO3UTPOHHBIN Oera-pacnaz. ['amMmma-uziydeHwue.
3aKOH paJuOaKTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHblie cuibl. Jledext maccel sapa.

SnepHble peakuuu. JleneHue U CUHTES sI€Ep.

Snepubiit peaktop. TepmosinepHbiii cunte3. [IpoOiieMbl M MEPCHEKTUBBI SAECPHON
DHEPreTUKU. DKOJOTHUECKNE ACTIEKTHI IAEPHON YJHEPTETUKMU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalIbHbIE B3auMOieicTBUs. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: JIO3UMETpP, Kamepa
BuiibcoHa, siaepHbiii peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CU€TurK MOHU3HPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

UccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Ortanbl pa3BUTHS acTPOHOMMH. lIpukilamHOE W MHPOBO33PEHUYECKOE 3HAYEHUE
ACTPOHOMHH.

Bun 3Bé3nHoro HeOa. Co3Be3aus, sipKue 3BE3/b1, TUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucrema.

Counnne. ConHeyHast akTUBHOCTh. Mcrounuk sHeprun CoJsiHIIA U 3BE3M. 3BE3MbI, UX
OCHOBHBIE XapaKTEPUCTUKU. /[narpaMMa «CHEKTPAIbHBIM KJIACC — CBETHUMOCTBY. 3BE3MBI
[JIABHOM MOCIEN0BATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIS 3BE3]T TJIaBHOU
IIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE€31. COBpEMEHHBIE MPEACTABICHUS O
MPOUCXOXKICHUU U 3BOJIIOIUK COJTHIIA U 3BE3/. DTambl )KU3HU 3BE3].

Muieunsiii [Iyts — Hama I"anaktuka. [lonoxenune u aprxenue CoiHia B ['anakTuke.
Tune! ranakTuk. Paguoranaktuku u kBa3zapel. YEpHbIE IBIPBI B SIAPAX TATAKTHK.



Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ua. Paz0eranue ramaktuk. Teopus
Bbosproro B3peiBa. PenukToBoe n3inydeHue.

MacmrabHas ctpyktrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxkue nabooenus

HaGnrogenuss HEBOOPYXEHHBIM TJ1a30M  C  HCIOJIB30BAHMEM  KOMITBIOTEPHBIX
MIPUJIOKEHUHN ISl ONIpECICHUsI TTOJO0KEHHUST HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1usd CeBEpHOro MOJIyIIapus U IPKHUE 3BE3/IbI.

Habmronenus B Teneckon Jlynsl, uranet, Mieanoro I1ytu.

O6o01maronee NOBTOpeHUe

Ponp ¢usukm u acTpOHOMHUH B DKOHOMHYECKOW, TEXHOJOTHYECKOH, COIUATBLHOU U
ATUYECKOU cdepax AesATETbHOCTH 4YeJIOBEKa, pOjb U MECTO (PU3MKA U aCTPOHOMHHU B
COBPEMEHHOM Hay4YHOW KapTUHE MHpPA, pOjib (U3MUECKOW Teopur B (POPMUPOBAHUU
MpEACTaBICHU 0 (U3NYECKON KapTHUHE MHUpa, MECTO (PU3NYECKOM KapTHHBI MHUpa B
o011IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIC.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 60a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcsl ¢ y4€TOM
coJiepKaTeNIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHKU, OMOJIOTMH, XUMUU,
reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nouamus, CBSI3aHHBIE C U3YYEHUEM METOJ/I0B HAYYHOIO MMO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, runoTesa, puznyeckas BeIMYUHA, 3aKOH, TEOpHUs, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, MOJIC]Ib, U3MEPEHHUE.

Mamemamuxa: peumieHUE CUCTEMbl YpaBHEHUH, TPUTOHOMETpHUYECKHE (YHKIINH:
CHHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPbl M WX TMPOEKUUM HAa OCH KOOpJHUHAT, CIIOXKEHHE BEKTOPOB, MPOU3BOIAHBIE
AJEMEHTApPHBIX (YHKIMN, TPU3HAKKA MOJ00US TPEYrOJbHUKOB, OMPEACIICHUE TIUIOLIAN
I0CcKuX Guryp u oobéma Ted.

buonocus: >nekrpuyeckue sSIBIEHUS B )KUBOU MPHUPOJE, KOJeOaTeIbHbIE TBIKCHUS B
YKABOM MPUPOJIE, ONITUUECKUE SIBJICHUS B )KUBOU MPUPOJIE, ACUCTBUE Paduallii Ha KUBbIE
OpTaHU3MBI.

Xumus: CTpOEHHUE AaTOMOB M MOJIEKYJ, KPUCTAUIMYECKAsT CTPYKTypa TBEPIBIX TEIl,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTALTUICCKON PEeETKU, CIEKTPATIbHBIN aHAIN3.

l'eoepagusa: MarHUTHBIC TOJIOCAa 3E€MJTH, 3aJI€KH MArHUTHBIX Py, (OTOChEMKaA
3€MHOW MOBEPXHOCTH, MPEJICKA3AHUE 3€MIIETPSICECHUM.

Texnonocusa:  JHHUM  DJIEKTPONEPENAd, TIEHEpATOp  INEPEMEHHOI0  TOKa,
3JIEKTPOJIBUTATEIb, MHIYKIMOHHAS T€4Yb, pajap, PaauoNpUEMHUK, TEJIEBU30p, aHTCHHA,
tenedon, CBU-nieub, MpoeKITMOHHBIN ammapaT, BOJIOKOHHAs OTNITHKA, COJTHEYHAas OaTtapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA



OcBoenue yueOHOT0 ipenMera « Pu3nKay Ha YpOBHE CpeIHETO 00IIero 0opa3oBaHus
(6a30BBI  YpOBEHB) JAOHKHO OOECHEYHUTHh JOCTHIXKEHUE CICAYIOIMUX JUYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS y4eOHOro mnpeaMera «®Pu3nKa» HAOJKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOy4YalOMMXCA  PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3UIIMEH TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUCHTAIIHMN,
MO3UTUBHBIX BHYTPEHHHUX YOEXIEHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa M OMNBITa JCATEILHOCTH B
Ipoliecce peau3alli OCHOBHBIX HAIpPaBICHUN BOCIHUTATENILHON NEATEILHOCTH, B TOM
YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMU OOYYaIOIIErocsi KaK AaKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

MIPUHATHE TPaJUIIHOHHBIX 00IIeYeIOBEYECKHIX T'YMaHHCTHYECKUX u
JEMOKPaTHIECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIIBHOCTh B HMHTEpPEcax TPaXTaHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYITPABJICHUHN B 00pa30BaTEIbLHON OpraHU3alluu;

yMEHHUE B3aUMOJCHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B COOTBETCTBHHM C HX
GYHKIHUSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM IEATEITLHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKON MIEHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHUE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTHKEHUSM POCCUICKUX
YUEHBIX B 00JAaCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI M IIGHHOCTH, B TOM YHC]IE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUYas O3CTETUKY HAyYHOTO TBOPYECTBA,
MpUCYIIEro (PU3NYecKoil HayKe;

5) TpyA0BOro BOCIIUTAHUSI:

WHTEpPEC K pa3auvHbIM cepaM MpoPecCHOHAIBHON IEATEIBHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PUBMKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oymyrei
podeCCUM M peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (HU3UKU
Ha TPOTSHYKEHUU BCEU KU3HH;



6) IK0JIOrHYeCKOro BOCIIMTAHMA:

c(hOPMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphl, OCO3HAHHE TI00aNIbHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAaHME U OCYILECTBICHUE JCUCTBHI B OKpYXKalolled cpele Ha OCHOBE
3HAHUA LIeJIed yCTOMYMBOrO pa3BUTHS YeIOBEUECTBA,

pacIIMpeHre OIbITa JEATEIbHOCTH HKOJOTUYECKON HAMpaBICHHOCTH Ha OCHOBE
UMEIOILIUXCA 3HAHUN 10 (pU3HKe;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTb MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (pU3HMUECKON HAYKH;

OCO3HaHWE IICHHOCTH HAYy4YHOH [EATEIbHOCTH, TOTOBHOCTH B MPOLIECCE HM3YUYCHUS
(GU3HUKHN OCYIIECTBISATH MPOCKTHYIO U HCCIEA0BATEIBCKYIO ACATEIbHOCTh MHANBH Iy AIbHO
U B TpyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUA
Ba3oBble Jornuyeckue aeicTBus:

CaMOCTOSATEIEHO (POPMYIUPOBATh M aKTYaTU3HPOBATH MPOOJIEMY, paCCMAaTPUBATh €€
BCECTOPOHHE;

OTIPENICIIATh IEJH JACITEILHOCTH, 3a/1aBaTh ITapaMeTPhl U KPUTEPUHU UX JTOCTHKCHUS;

BBISBJISITh  3aKOHOMEPHOCTH W TIPOTHBOPEYMS B paccMaTPUBACMBIX (DH3HUYCCKHUX
SIBJICHUSX;

paspabaTeiBaTh IUTAH PEIICHUS TMPOOJIeMBl ¢ YYETOM aHaiW3a WMCIOIIUXCS
MaTepUAJIbHBIX U HEMAaTePUAIIBHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATEIBLHOCTb, OIICHHBATh COOTBETCTBHUE PE3YJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TTOCIICICTBUN ACATEIHPHOCTH;

KOOPIMHHUPOBATh W BBIMIOJHATH PaOb0Ty B YCIOBHUSAX PEATBHOTO, BUPTYAJIBHOTO W
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS.

BJIQJCTh HAYYHOH TEPMHUHOJIOTHCH, KIIOYCBBIMH TIOHATHSAMH W  METOJaMH
(bu3nYecKoi HayKH;

BJIQJICTh HaBBIKAMU YYE€OHO-UCCIIEIOBATEILCKOW W TPOCKTHOM NEATEIHHOCTH B
obOnacTu (M3HUKHU, CITIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY TIOMCKY METOJIOB
perieHus 3a1a4 GU3NIECKOT0o COACPIKAHUS, TPUMEHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHMS,

BJIQICTh BUJAMHU JICATEIHLHOCTH TI0 TIOJIYYCHHIO HOBOTO 3HAHUS, €0 MHTEPIIPETAINH,
peoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX yYUEOHBIX CHUTYallUsSIX, B TOM YHCIIE TPH
CO37IaHUH YYEOHBIX TIPOEKTOB B 001acTH (PU3UKH;



BBISIBJISITh NIPUYUHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJM3UpOBaTh 3a/1ayy, BbIJIBUIaTh
TUNOTE3y €€ pelIeHusl, HaXOAUTh apryMEHThI JUIsl JI0Ka3aTelIbCTBA CBOUX YTBEPKIACHMUIA,
3a/1aBaTh MAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAJIM3UPOBATh IIOJIyYEHHBIE B XOJ€ PELICHUS 3aladd pe3yJbTaTbl, KPUTUYECKU
OLIEHMBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTHh U (OpMyIHpPOBaTH COOCTBEHHBIC 3a7a4ul B 00pa30BaTEIbHON JAEATEILHOCTH,
B TOM YHCJIE TIPU U3YUCHUH (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIN OIBIT;

yMETh  IMEPEHOCUTh  3HaHUS 10  (U3MKE B  MPAKTUYECKYl0  001acThb
KU3HEAESTEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTh OpPUrMHAIbHBIEC MOAXOAbl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0IYCKAIOIINE albTEepPHATUBHBIC PELLICHUS.

Pabora ¢ nnpopmanueii:

BJaJeTh HaBBIKAMU TMOJY4YEHHMs] HHPopManuu (U3MUECKOTO COAEpKAHUA U3
MCTOYHMKOB  pa3HbIX THUIOB, CaMOCTOSITEIbBHO OCYLIECTBJISITH IOWUCK, aHaju3,
CUCTEMATU3ALMI0 W MHTEPIpETauui0 HHPOPMALMK pPA3JIMYHBIX BUIOB U  (QopMm
IIPE/ICTABIICHHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJIb30BaTh CPEJACTBA MH(POPMAIMOHHBIX U KOMMYHHUKAI[MOHHBIX TE€XHOJIOTUHA B
pELIEHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33]1a4 C COOJII0/IEHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30MACHOCTH, THUIHEHBI, pecypcocOepexeHus,
MPaBOBBIX U AITUYECKUX HOPM, HOPM MH(GOPMAIIMOHHOMN 6€30MacHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COJAEPKAHMS B Pa3IUYHbIX (opMarax Cc y4éTom
Ha3HauYeHUs MH(OpMAUMU U LEJIEBOM ayJuTOpUH, BBIOMpass ONTUMAIIbHYIO (opMy
MPEICTABICHUS U BU3yaIH3aLUU.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE J1eHCTBUS:

OCYILIECTBIISITH OOIIIEHUE HA YpOKaxX (PU3UKU U BO BHE-YPOUHOU JI€SITENHBHOCTH;

pacro3HaBaTh NPEANOChUIKA KOH(MIUKTHBIX CUTYallUd U CMATYaTh KOH(DJIUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIAraThb CBOKO TOUKY 3PEHUS C UCHOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MIOHUMATh U UCI0JIb30BATh MPEUMYIIECTBA KOMaHAHOW ¥ UHAUBUIyaIbHON paboOThI;

BBIOMPATh TEMATUKY U METObl COBMECTHBIX JICUCTBUIN ¢ YYETOM OOIIMX UHTEPECOB U
BO3MO>KHOCTEMN KaKJIOT0 YI€HA KOJUIEKTHUBA;

MIPUHUMATH LEIIA COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JNEUCTBHUS MO €€ NOCTUKEHUIO: COCTABIIATh IJIAH JEUCTBUN, PACIIPENEIISITh POJIA C YUETOM
MHEHHUI yYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOMN PabOTHI;

OIICHHWBAaTh KA4eCTBO CBOEr0 BKJIaJa U KaXKJIOrO0 yYacCTHHKA KOMAaHIbI B OOIIMIA
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;



nopeiaraTb  HOBBIE  IIPOEKTHI, OLIEHMBATh HJAEHM C TO3UIUM  HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IMOBEACHUE B PA3IMYHBIX CUTYaLHSX,
IPOSIBIISITH TBOPUECTBO U BOOOpaAKEHHE, ObITh MHUIIMATUBHBIM.

PeryJsiTuBHbIC YHUBEpCAJIbHbIe y4eOHbIe 1eiiCTBUA
Camoopranusanms:

CaMOCTOSITENIbHO OCYILECTBIISATH MO3HABATENbHYIO JACSITENbHOCTD B 00MacT (HU3UKU
Y aCTPOHOMUH, BBIABIISATH IPOOJIEMBI, CTAaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 331a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIIECHUS Pacu€THBIX M KayeCTBEHHBIX 3ajad,
IUIaH BBIMIOJIHEHUS MTPAKTUUECKON pabOThl ¢ YUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATNIOYTECHNN;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelIcHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

cnoco0CTBOBaTh ()OPMHUPOBAHUIO M MPOSBICHUIO SPYAMIMU B 00JacTU (DU3HKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

aBaTh OLEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHUBbI B JAESATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJ€Th HAaBBIKAMHM I[103HABATEJIbHONW pe(pIEKCMM KaK OCO3HAHMS COBEPIIAEMbBIX
JNEUCTBUM U MBICIIUTENIBHBIX MPOLIECCOB, NX PE3YIbTATOB U OCHOBAHUN;

UCIOJb30BaTh NPUEMBI pedeKCUu JJs OLIEHKH CUTYyallid, BbIOOpa BEPHOTO
pelIeHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

IPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX MIPU aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;

OPUHUMATh ceOsl, TOHUMas CBOM HEIOCTATKH U JJOCTOMHCTBA,

OPUHUMATh MOTHUBBI M aPTYMEHTHI IPYTUX MIPU aHAJIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUMX HA OMIMOKH.

B mpoiecce nocTHKEHHSI JUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IMPOTPAMMBI IO
(bu3uKe )19 ypOBHS CPEAHETO O0Iero o0pa3oBaHus y 00y4JarOIMUXCs COBEPIICHCTBYETCS
HMOLIMOHAJIbHBIN UHTEIIEKT, IPEANOoaralomuil cChoOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIET0 CHOCOOHOCTh IOHMMATh CBOE HSMOIMOHAILHOE
COCTOSIHME, BUJETh HAMPABIICHUS PA3BUTHSI COOCTBEHHON 3MOLMOHANBHOU c(ephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETYyJINPOBAHUs,  BKJIIOYAIOLIEN0  CaMOKOHTPOJb, yMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJIEHHUE, CIIOCOOHOCTh adalTHUPOBATHCS K dMOILMOHAIBHBIM
M3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEI MOTHUBALIMH, BKIIOYAIOIIEH CTPEMIIEHNE K JOCTHXKEHUIO LIENIH U YCIIEXY,
ONTHUMH3M, UHULIUATUBHOCTh, YMEHHUE I€UCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEN;



SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh MOHHMMATh SMOLMOHANIBHOE COCTOSHUE
APYTUX, YYUTHIBATh €T0 MPU OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K COUYBCTBHUIO U
CONEPEKUBAHMUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHOILLEHUS C
APYTUMH JTIOABMU, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 KJjacce TpeaMETHBIC PE3yIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUH:

JEMOHCTPUPOBaTh HA TNpPUMEpPax poOJdb M MecTo (u3uku B (OPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B MMPAKTUYECKOU JIEATEIIBHOCTH JIIO/ICH;

YUYUTHIBATH TPAHUIIBI TPUMEHEHUS NU3YUCHHBIX (PU3HUECKUX MOJIENICH: MaTepuaabHast
TOYKa, MHEpLHAbHAg CHCTEMa OTCYETa, aOCONIOTHO TBEPIAOE TENO, HJICATbHBIN ras,
MOJIEN CTPOCHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIA SJICKTPUUECKUU 3apsi
IIpH petieHnr GU3NIEeCKuX 3a1a4;

pacro3HaBath (U3UYECKUE SIBJICHUS (ITPOIIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKONH ~ TEOpUH CTPOCHHUS BEIllECTBA U
ANEKTPOAMHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE,
CBOOOJHOE MAaJICHUE TeJ, JIBIXKEHHE IO OKPY>KHOCTH, WHEPIIHs, B3aUMOJICHCTBUE TeJ,
mubdy3usi, OpOYHOBCKOE JIBHIKEHHME, CTPOCHHE JKUIKOCTEH U TBEPIBIX TEJ, U3MECHEHUE
o0béMa Ten TMpu HarpeBaHuM (OXJIAKJCHHMM), TEIUIOBOE paBHOBECHE, HCHapeHUE,
KOHJICHCAIUs, TUIaBJICHUE, KPUCTAIIU3AIUS, KUTICHUE, BIAKHOCTh BO3/yXa, MOBBIIICHUE
NABJICHHS ra3a MpHU €ro HarpeBaHUU B 3aKPBITOM COCYJI€, CBSI3b MEXK]Y MHapameTpamu
COCTOSIHUS ra3a B U30IMPOLECCAX, MNEKTPU3ALUS TEJ, B3AUMOACHCTBHE 3apsI0B;

OMUCBHIBATh MEXAHWYECKOE JIBUKEHUE, WCHOJIb3ys (DU3NUYECKUE BEJIMYUHBI:
KOOpJIMHATA, MYyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHUJla, UMITYJIbC
Tena, KUHETHUYECKass JHEeprus, TMOTCHIHAbHAS »JHEPrus, MeXaHudeckas padoTa,
MeXaHW4eCcKass MOIIHOCTb; MPHU OINHUCAHUU TMPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS W CIUHUIBI, HAXOAUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMU BETUUYUHAMU;

OTHUCBHIBATh M3YYCHHBIC TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCIOIb3YS
(dbu3nYecKue BEIWYUHBI: JAaBJICHHE Ta3a, TeMIepaTrypa, CpPEeIHssl KMHETUYecKas dHEeprus
XA0TUYECKOTO JABUKEHUSI MOJIEKYJ, CPEAHEKBAApPATUUHASL CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS JHeEprusi, pabora raza, KOAIDQPUIMEHT TOJIE3HOTO JEUCTBUS
TEIUIOBOTO JIBUTATENISI; TPU ONHMCAHWUU TMPABUIBHO TPAKTOBAaTh (HU3UYECKUN CMBICI
WCIOJB3YEeMbIX BEJIMYMH, WX O00O03HAYEHUS U CIUHMIIBI, HaXOAUTh (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEJIMUYNHAM;

ONMUCHIBATh M3YYECHHBIC DSJICKTPUUYECKHUE CBOICTBA BEIIECTBA U DIECKTPUUECKHUE
ABJICHUS (TIPOLECCHI), MCHONB3Ys (PU3NUECKHE BETUYHMHBL: DJIEKTPUUYECKUN 3apsij,



AIEKTPUUECKOE IM0JIe, HANPSKEHHOCTh MOJs, MOTEHLHUAN, Pa3HOCTh MOTEHIUAJIOB; MpHU
OMHCAaHUU TPABUIBHO TPAKTOBATh (U3MYECKUN CMBICI MCIONb3YyEeMbIX BEIMYUH, HUX
0003HAYECHHUA W E€AMHMUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOLINE NAHHYIO (PU3UYECKYIO
BEJIMYHMHY C APYTUMU BEIUYUHAMY;

aHAIM3UPOBaTh GU3MUECKHUE MPOIECCHI U SIBJICHUS, UCTIONB3YS (PU3UUECKUE 3aKOHBI U
MPUHIUIBL: 3aKOH BceMUpHOTo Tarotenus, |, |1 u 111 3akonsr HeroTOHa, 3aK0H coXpaHeHHs
MEXaHUYECKON HHEPruH, 3aKOH COXPAaHEHUS WMITYJbCa, MPUHLHUI CYNEPHO3UINN CHIL,
MPUHIIAIT PABHOMPABUS HMHEPIHAIBHBIX CHCTEM OTCU€Ta, MOJEKYJISIPHO-KUHETHUECKYIO
TEOPHUIO CTPOCHHMS BEIECTBA, ra30Bble 3aKOHBI, CBA3b CPEAHEH KMHETHMYECKOW >HEpruu
TEIJIOBOTO  JIBMKEHUS MOJIEKYJT C aOCOJIIOTHOW TEeMIEepaTrypoil, TEpBbId 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS JJIEKTPUYECKOro 3apsijaa, 3akoH Kynona, mpu 3Tom
pa3inyaTh CIOBECHYIO (DOPMYIMpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKECHHE U
ycoBUs (TpaHULIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPUHLMUIIBI JEUCTBUS MAIUH, NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3anyaTrh yCIOBHS X O€30MaCHOT0 MCIOIb30BaHMs B IOBCETHEBHON KU3HU;

BBITIOJHATH 9KCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (PU3UUECKUX SBJICHUN U MPOIIECCOB C
HCIIONIb30BaHUEM TPSMBIX U KOCBEHHBIX HW3MEpPEHWil, MpH SToM (HopMymHpoBaTh
npobsieMy/3ajauy W TUIOTE3y Y4YEOHOTO SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
IPEJIOAKEHHOT0 000PYAOBAHUS, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOJBL;

OCYIIECTBISTh MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIUYHH, TIPU ITOM
BBIOMpATh ONTUMAIBHBINA CTIOCO0 M3MEPEHUS M MCTOIh30BaTh N3BECTHHIE METO/IbI OIICHKH
MTOTPEIIHOCTEW H3MEPEHNN;

UCCIIEZIOBaTh 3aBUCUMOCTH MEXAY (PU3MUECKMMH BEIMYMHAMHU C HCIOJIb30BaHUEM
OPSIMBIX M3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YJIbTaThl
MOJTyY€HHOW 3aBHUCHUMOCTH (DM3MYECKMX BEIWYMH B BUAEC TaOIWIl W TpaduKOB, IenaTh
BBIBO/JIBI 110 pe3y/IbTaTaM MCCIICIOBAHMS,

co0roAaTh MpaBuiia 0€30MacHOro TPyAa MPH MPOBEACHUN UCCIIEOBAaHUM B paMKax
y4eOHOro HSKCHEPUMEHTa, Y4YeOHO-UCCIIEOBATEILCKON U MPOEKTHON MAESITeNbHOCTU C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyA0BaHNUS;

pemath pacu€THbIC 3a/a4dl C SIBHO 3aJIaHHON (PU3NYECKOM MOENbI0, HCIOJNb3Ys
¢bu3nueckue 3aKOHBI W TPHUHIMIBI, HA OCHOBE aHajM3a YCIOBUS 3aJaddl BbIOWpATh
(U3UYECKYI0 MOJIEIb, BBIACIATh (U3HUECKUE BETUYHHBI U (DOPMYITBI, HEOOXOUMBIC NS
e pelieHus, MPOBOAUTH PACUYETHl M OLEHUBATh PEATbHOCTh IMOIYYEHHOTO 3HAYCHMS
(hU3nYeCKO BEITMYUHBI,

pemath KauyeCTBEHHBbIC 3a/layd: BBICTPAMBATh JIOTUYECKH HETPOTHBOPEUHUBYIO
IEMOYKY PacCyXICHUN C OMOPOI HA M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3UUYECKUE
SIBJICHUS;

HCIIONIb30BaTh MPU pELIEHUM Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMALUOHHBIE
TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMN U TIPEJICTABICHUS Y4eOHON
U Hay4dHO-TIOMYJSpHOW uWHGOpMAIMK, TOJYYEeHHOW U3 pa3JIMYHBIX MCTOYHHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOTy4aeMyt0 HHPOPMAIIHIO;



OPUBOJUTHL TMPUMEPHl BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO0 MHpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B IOBCEIHEBHOW >KWU3HM IS
oOecrieueHuss 0€30MaCHOCTH TMpU OOpalieHMH C M[pudopaMu W TEXHUYECKUMU
yCTpOMCTBaMH, [IsI COXpPAHEHHUS 30POBbSI M COONIONCHHS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TPYIIE C BBIMOTHEHUEM Pa3IMYHBIX COIMAILHBIX POJICH, TUTAHHUPOBATH
paboTy TpYIIIbI, PAMOHAIBHO PACIIPEACISITh 005I3aHHOCTH U TUIAHUPOBATH JACSTEIBHOCTD
B HECTAaHJIAPTHBIX CUTYyalUsX, aJACKBaTHO OLEHHUBATh BKJIAJ Ka)XKJIOrO W3 YYAaCTHUKOB
TPYyMIbI B PELICHUE paccMaTprUBaeMoil MpoOIEMBbl.

K xonmy oOyuenuss B 11 kJiacce mpeAaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HA TNpPUMEpPax poOJb M MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B NPAKTUYECKON JEATETbHOCTH JIOJEH, LETOCTHOCTh U €IUHCTBO (PU3NYECKON KapTUHBI
MUpa;

YUUTHIBATh TPAHUIIBI MPUMEHEHUS] U3YYEHHBIX (PU3MUECKUX MOJeNeH: TOUYCUHBIN
ANEKTPUUYECKUIN 3apsiji, JIyd CBETa, TOYEUYHBIM MCTOYHHK CBETA, SIAEpPHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO s/Ipa NpU PEIIeHNH PU3NYECKHX 3a/1ay;

pacro3HaBath (GU3UYECKUE SBJICHUS (ITPOIIECChI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN M KBAHTOBOM (DM3HMKHU: 3JIEKTPUUYECKas MNPOBOAUMOCTb, TEILJIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOE [JEWUCTBUS TOKA, B3aUMOJCICTBHE MAarHuTOB,
AJEKTPOMArHUTHAsT UHAYKIHUS, NEWCTBUE MArHUTHOIO IOJSi HA MPOBOJAHUK C TOKOM U
JNBIDKYIIUUACS  3apsii, DJIGKTPOMArHUTHBIE KoOJICOAHWSI U BOJIHBL, MPSIMOJMHEHHOE
pacnpoCTpaHEHUE CBETa, OTPaXEHHE, MperoMiieHue, UHTepepeHuus, audpakuus u
MoJIsIpy3aIisl CBeTa, aucrepcus cBera, ¢oTtodnekTpudeckuit 3ddext (pororddexr),
CBETOBOE JABJICHUE, BO3HUKHOBEHHME JIMHEHYATOTO CHEKTpa aroMa BOAOPOA,
€CTECTBEHHAasA U UCKYCCTBEHHAsl PaJUOaKTUBHOCTB;

OMUCHIBATh HW3Y4YCHHBIC CBOWCTBAa BemllecTBa  (PJIIEKTPUYECKUE, MAarHUTHBIC,
ONTHUYECKHUE, DJIEKTPUUYECKYI0 MPOBOAUMOCTbH PA3JIMYHBIX CpPEll) M DJIEKTPOMArHUTHBIE
SBJICHHsI (IIPOIIECCHI), MCTIOIB3Ysl (DM3UYECKUE BEIMYMHBI: JICKTPUUECKHUM 3apsii, cuia
TOKa, OJJEKTPUUYECKOE  HAINpSIKEHUE, JJIEKTPUUECKOE COMPOTUBJIEHUE, Pa3HOCThb
MOTEHIMAJIOB, AJIEKTPOJBIKYIIAS CUIa, paboTa TOKA, MHAYKIMS MAarHUTHOTO MOJs, CHIIa
Awmnepa, cuna JlopeHna, HWHAYKTUBHOCTh KATYIIKH, SHEPrUs JJIEKTPUYECKOTO U
MarHUTHOTO MOJIEH, MEepUOoJ M YacToTa KoyueOaHUW B KOJeOATeNTbHOM KOHTYpE, 3apsia U
CWja TOKa B TMPOIECCE TapMOHUYECKHUX DJICKTPOMATHUTHBIX KoyieOaHui, (PoKycHOe
paccTosiHMEe ¢ ONTHYeCKas Cujla JMH3bI, NPU ONHCAHUU MPABUIBHO TPAKTOBATH
(bU3UYECKUIl CMBICT UCIIOJIb3YEMbIX BEJIIMUUH, UX O0O3HAUCHMS W €IUHUIIBI, YKA3bIBATh
(bopMyJIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3MUECKYIO BEJIMUMUHY C IPYTUMHU BEJIMYMHAMU;



OMKCHIBATh M3YUYEHHBIE KBAHTOBBIE SIBJICHUSI M TMPOLIECCHI, UCHOJIBb3Ys (HHU3UUECKUE
BEIIMYMHBI: CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4aCTOTAa CBETA, YHEPTHUS U
UMITYJIbC (POTOHA, TIEPUOJ TMOTypacmaja, SHEPTHs CBS3M aTOMHBIX SAEp, MPH ONMHUCAHUU
NPaBUWJIHHO TPAKTOBATh (PU3MYECKUN CMBICI MCHOJIB3YEMbIX BEJIMYMH, UX 0003HAYCHUS U
CAVHUIIBI, YKa3bIBaTh (OpPMyYIIbI, CBA3BIBAIONIUE [AHHYIO (PU3MUYECKYIO BEIUYHMHY C
JIPYTUMU BETMYMHAMH, BBIYUCIISITH 3HaYCHUE (DPU3UUCCKON BEIMINHBI,

aHATM3UPOBATh GU3MUECKHUE TIPOIECCHI U SBJICHHUS, HCTIOIB3YS (DU3NICCKUE 3aKOHBI U
mpUHIUIEL: 3akoH OMma, 3aKOHBI IOCJIEAOBATEILHOTO WM TAapaUICIbHOTO COCTUHEHUS
NPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH AJIEKTPOMAarHUTHOM HWHIYKIWH, 3aKOH
NPSIMOJIMHEWHOTO ~ PaclpoOCTPaHEHHUsI CBETa, 3aKOHbI OTPAaXKEHUS CBETa, 3aKOHbI
MpeIOMIICHUSI CBETa, ypaBHeHHE OWHIITEeHHAa 11 (oTod(d(deKTa, 3aKOH COXpaHCHUS
DHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXPAHECHHSI DJIEKTPUYECKOTO 3apsiaa, 3aK0H
COXpaHEHUsI MacCOBOTO 4YHCIIa, MOCTyJaThl bopa, 3aKoH pajuoakTUBHOIO pacmnajia, Mpu
ATOM pa3iMyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BhIpAKEHUE U
yclIoBUA (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OTIpeNeNATh HANpPaBJICHUE BEKTOpPAa HWHAYKIIMM MAarHUTHOTO IIOJIS TIPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTh W OIKMCHIBATh H300paKEHHE, CO3/]aBaeMOE€ IUIOCKHM 3€pKajoM, TOHKOM
JIMH30M;

BBITIOJTHATH SKCTICPUMEHTHI TI0 UCCAEAOBAHNIO (PM3UYECKUX SBICHUHA U TPOIIECCOB C
WCITOJIb30BAaHUEM TIPAMBIX W KOCBEHHBIX WM3MEPEHHUH: TP 3TOM (HOPMYIUPOBATH
npobsieMy/3aadyy M THUIOTE3y Y4e€OHOro OJKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEIIOKEHHOTO 000PYyI0BaHMUSI, POBOIUTH ONBIT U (DOPMYITHUPOBATH BHIBOJIBI;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUECKHX BEITUYHH, MIPU ITOM
BBIOMPATHh ONTHMAJIBHBIN CTIOCOO M3MEPEHHUS U UCIIOIh30BaTh NU3BECTHBIC METOJIBI OIICHKU
MOTPEIIHOCTEW U3MEPEHNN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH C HCIOJIb30BAHUEM TMPSIMBIX
U3MEPEeHUI: TIPU DTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCUPOBATH PE3yIbTaThl
MOJIYYeHHOUW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHIE Tabmuil U rpaduKoB, AelaTh
BBIBOJIBI 1O pe3yJIbTaTaM UCCIICIOBaHMUSI,

coOmro1aTh TpaBuiia 0€30MacHOTo TPy/Ia MPU NMPOBEICHUN HUCCIACAOBAaHUN B paMKax
y4eOHOTO DJKCHEPUMEHTa, y4eOHO-HCCIICOBATEILCKON W TMPOEKTHON JEATEILHOCTH C
HCIIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPONUCTB U TaO0OPATOPHOTO 000PYIOBAHUS;

pemarh pacuéTHhIC 3aJaddl C SBHO 3aJIaHHON (DU3WYCCKON MOJEIBI0, HCIOIb3YS
(¢u3uYecKrue 3aKOHBI W TIPUHIUIIBI, HAa OCHOBE aHajM3a YCJIOBHUS 3aJaud BBIOMpATh
(hbU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUECKUE BEIIMUUHBI U (POPMYJIIbI, HECOOXOAUMBIC IS
e€ pelleHus, MPOBOIUTH PACUETHl M OIEHWBATH PEATHHOCTHh IMOJTYYEHHOTO 3HAYCHUS
(hU3NISCKOM BEITUYHMHBI,

pemarh KadyeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPECUYUBYIO
LIEMOYKY PacCyXJACHHUI C ONOpPOI Ha U3yUEHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (HU3UUECKUE
SIBJICHUSI,



UCIIOJb30BaTh MPU PELICHUM YYE€OHBIX 3a7ad COBPEMEHHbIE HH(OPMalMOHHbBIE
TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U TIPEJICTABICHUS YUYeOHON
U HAyYHO-TIONMYJSpHOM WHGOpMALMK, TOMYYEHHOM W3 PAa3IMYHBIX HCTOYHHUKOB,
KPUTHYECKH aHAIM3UPOBATh MOJIyYaeMyto HH(pOpMaInio;

OOBSCHATh TNPUHLMINBI JEUCTBUS MAIllWH, NMPUOOPOB M TEXHUYECKHUX YCTPOMCTB,
pa3ianyaTh YCIOBHS UX O€30MaCHOTO MCIIONIBb30BAHUS B TOBCEAHEBHON KU3HU;

NPUBOIUTH TPUMEPHl BKIAJa POCCHMCKUX W 3apyOeKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPY)KAIOIIETO MHUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAaHUS MO (PU3MKE B IOBCEIHEBHON >KHU3HM IS
oOecrieueHrs O€30MAaCHOCTH TMpH OOpalleHHd C [OpudoOpaMH U TEXHUYECKHUMHU
YCTPOMCTBaMH, [JIsi COXpPAHEHHUS 370POBbS M COONIONCHHS HOPM JKOJOTHYECKOTO
MOBEJICHUS B OKpYXKarlolleH cpene;

paboTaTh B IPYIIIE C BBINOJIHEHUEM Pa3IMYHBIX COLMAIbHBIX POJIEH, MIIAHUPOBAThH
paboTy TPYMIIbI, PALIMOHAIBHO PACHpPENeIATh O0S3aHHOCTH U IJIAHUPOBATH JIEATEIbHOCTh
B HECTAHJAPTHBIX CUTYyallUsX, aJCKBATHO OILICHWBATh BKJAQJ KaXXIOTO W3 YYaCTHHKOB
TPYNIBI B PELICHUE pacCMaTpUBAEMOi MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®dusnKa ¥ METOJIbl HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24



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

Paznen 4. JIEKTPOJJUHAMUKA

bu6mmoreka [IOK
1 MEKTPOCTATHIA 10 hittps://m.eds00.ru/7f41bf72
4.2 ITocTosiHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHbIX Cpeiax https://m.edso0o.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJlIeKTpOoHHbIe (LM (poBbIE)

Ne o/ Konrpoabnsie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE PeCypChl
padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpoOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
2.2 MexaHUYeCKHE U AJICKTPOMArHUTHBIC BOJTHBI 5 1 httos://m.edsoo.ru/7fA1c97c
bubmuorexa [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubnuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOM ONTUKU 6 htts://m.edsoo.ru/7fA1c97c
bu6mmoreka [JOK
4.2 Crpoetine atoma 4 https://m.eds00.ru/7f41c97¢c
4.3 ATOMHOE AP0 5 bubmmorexa [TOK

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



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

Uroro no pazgeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 ngj;;f;aoggﬁ £41097¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06maroree MOBTOPEHNE 4 ngj;;f;;?ﬁ;; £41c07c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
JJIeKTPOHHbIE
Jlara uudgposbie
N KoanuecTBo yacos H3y4eHust o0pa3oBaTe/ibHbIE
[
; T ecypchl
w/n eMa ypoka pecyp
K I
Beero OHTPOJIbHbIE paKkTHYecKue
padoThI padoThI
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnnoreka [JOK
METO/Ibl TI03HAHUS OKPYKAIOILIEr0 MUpPa 05.09.2023  https://m.edsoo.ru/ff0c32e2
Poab u mecTo pusuku B hopMupoBaHUU
2 COBPEMEHHOM i)a HOM Kq; 1TDI/IHIE)I MHpa, B 1 bubmorexa LHOK
P . ¥ P Up ’ 08.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATEIbHOCTH JIIOIeH
Mexannyeckoe apuxeHue. OTHOCUTEILHOCTh
3 MexaHn4yeckoro aBukeHus. [lepemenienue 1 bubamorexa LOK
8 - epeiett ’ 12.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE PSAMOJIMHENHOE ABUKEHHUE 1 bubmorera [JOK
P P A 19.09.2023  https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOJIIMHENHOE ABUKECHUE 1 bubmorexa HOK
YEROP P A 22.09.2023  https://m.edsoo.ru/ff0c372e
5 CBoboaHoe najzieHne. Y cKkopeHrue CB0OOOIHOTO 1 bubnuotexa [JOK
HaJeHus 26.09.2023 | https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nBuxenue. [[prmxenue 1 bu6mmorexa [IOK
MaTEpUAIbHOU TOUKH 110 OKPYKHOCTH 29.09.2023 @ https://m.edsoo.ru/ffOc3ada
[Tpunnun otHOCHTENBbHOCTH [ anmuest.
8 HNuepumnansHbie cucTemMbl oTcueTa. [lepBbiit 1 bubmorexa HOK
pi F P 03.10.2023  https://m.edsoo.ru/ffOc3be8
3akoH HproToHa



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [IpuHnun cynepno3unuu

bu6mmoreka [IOK

.B i H
o CHIL. BTOpOHt %aKOH PIOTORa AT 06.10.2023 = https://m.edsoo.ru/ff0c3be8
MaTepUaTbHOU TOYKH
10 Tpetuii 3akoH HproToOHA 117151 MaTepralibHBIX bubmuorexa [JOK
TOYEK 10.10.2023  https://m.edsoo.ru/ff0c3be8
1 3aKoH BCeMUPHOTO TAroreHus. Cumia TAKECTH. bu6mumorexa [IOK
[TepBas kocMHYeCKas CKOPOCTh 13.10.2023  https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 C .3 I'yka. B
1A YHIPYTOCTH. SAKOH T yia. Bee Teid 17.10.2023 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduument tpenus. Cuina
13 com OTEIBJ'IGHI/IH 1} (11)/1(1),HBLII/I)KCHI/II/1: Tea B bubmorexa HOK
P P 20.10.2023  https://m.edsoo.ru/ff0c3f76
KHUJIKOCTH WA Ta3e
[ToctynatensHoe U BpalareiabHOE ABMKEHUE
14 a0CoMIOTHO TBEPIOTO Tena. MOMEHT CUJIBL. bubnuorexa [JOK
[1nevo cunbl. YcnoBust paBHOBeCUs TBEPAOTO 24.10.2023  https://m.edsoo.ru/ffOc41a6
Tena
NMnynbsc MmaTepuaIbHOW TOUKH, CUCTEMBI
15 MaTepUuaIbHBIX TOYEK. IMITynbc chibl. 3aKoH bubmorexa HOK
P ' Y ] 27.10.2023  https://m.edsoo.ru/ff0c43d6
COXPaHEHUS UMITyJbca. PeakTHBHOE MBUKEHHE
Pabora u momtHOCTh cvitbl. KuHeTnueckas
16 SHEpTUsi MaTepuanbHON Touku. Teopema 00 bubmorexa HOK
p P o p 31.10.2023  https://m.edsoo.ru/ff0c4502
W3MECHCHUN KHHETUICCKOW YHEPTUN
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTHUsl ypyro nepopMupoBaHHOM bubnnoreka [JOK
npyxunbl. [loTeHInanbpHas sHeprus Tena 10.11.2023  https://m.edsoo.ru/ffOc461a
BOJIM3U TIOBEPXHOCTH 3eMITH
[ToTeHnmManbHbIe U HEMOTEHITUAIBHBIE CHJTIBL.
18 CBs13b pabOTHI HEMOTEHITUAIBHBIX CHII C bubnmnorexa [JOK
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBbI 14.11.2023  https://m.edsoo.ru/ff0c478c

TeJ. 3aKOH COXPAHECHHSI MEXaHHYECKOU



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

20

SHEPrUU

JlaboparopHas padota «lccrnenoBanue cBa3u
paboThI CUIIBI C U3MEHEHHEM MEXaHHUECKON
SHEPTUU TeJla Ha MPUMEPE PACTIKEHUS
PE3UHOBOTO KI'yTa

KonrponsHas pabora o teme «KunemaTnka.
JluHamuKka. 3aKOHBI COXPAHEHUS B MEXAHHUKE)

17.11.2023

21.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nekenue. Anddysus

XapakTep ABMKCHUS U B3aUMOJICHCTBHS
yacTull BeuiecTBa. MoJiesu CTpOEHUs ra3oB,
KHUAKOCTEH U TBEPABIX TEI

Macca monexyn. KonnyectBo BeriecTsa.
[TocTostHHAst ABoraapo

24.11.2023

28.11.2023

01.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

24

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

05.12.2023

25

26

27

Wneansusiii raz B MKT. OcHOBHOE ypaBHEHHE
MKT

AbGcoutoTHas TeMnepaTypa Kak Mepa cpeHen
KMHETUYECKOM DHEPIUU JIBHKCHUS MOJIEKYII.
VYpaBaenune Menzeneesa-Knaneiipona

3akoH JlanmbToHa. ["a30BbIC 3aKOHBI

08.12.2023

12.12.2023

15.12.2023

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

28

29

JlabopaTtopHas pabota «lccnenoBanue
3aBUCUMOCTH MCXKIYy MapaMe€TpaMHn COCTOAHUSA
Pa3peKEHHOTO ra3a

I/I30HpOHCCCH B UACAJIbHOM ra3€ u ux
rpa(bﬂqecxoe NpeaACTaBJICHUC

19.12.2023

22.12.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

BuyTpeHHss dHEprus TEpMOJUHAMUYECKON
CHCTEMBI U CITIOCOOBI €€ N3MEHEHUSI.

bu6mmoreka [IOK

30
KonmdgecTo ternotel u pabota. BHyTpeHHSs 26.12.2023  https://m.edsoo.ru/ff0c5952
JHEPTUsl OJJHOATOMHOTO HJICATLHOTO Ta3a
31 Buapl Teronepenaun bubmorexa LHOK
8 pea 29.12.2023  https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonuyecTBOo TEIIOTHI IpH TEIUIONIEpeaaye bubmmorexa [JOK
y P peARTE. 29.12.2023  https://m.edsoo.ru/ff0c5c36
AnmnabaTHblii porecc
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnorexa [HOK
IIPUMEHEHHE K U30IpoLieccam 12.01.2024  https://m.edsoo.ru/ffOc5efc
34 HeoOpaTuMocTh IpOIIECCOB B IPHPOIC. bubnnoreka [JOK
Bropoii 3akoH TepMOIMHAMUKHN 16.01.2024  https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicteus u KIIJ TenmoBoi bu6mmoreka [IOK
MAILWHBI 19.01.2024  https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KIT 93.01.2024
37 DKoJoru4eckue npoOaeMbl TEMIO3HEPTETUKH 96.01.2024
38 O6o6maromuit ypok «MomnekynsipHas pu3nka. bubnuotexa [JOK
OCHOBBI TEpPMOJUHAMUKH» 30.01.2024  https://m.edsoo.ru/ff0c6938
KonTponbhas padota no teme
39 «MounekynspHas puznka. OCHOBBI bubmorexa HOK
y2Up ' 02.02.2024  https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuoreka [JOK
Wcnapenue u xunexHue 06.02.2024  https://m.edsoo.ru/ff0c63b6
41 AOconroTHas 1 OTHOCHTEIbHAS BIIAYKHOCTh bu6mmorexa [IOK
Bo31yxa. HaceleHnsslil map 09.02.2024  https://m.edsoo.ru/ff0c64d8
42 Tsépnoe teno. Kpucramnnueckue u amoppHbie bubnnorexa [JOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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https://m.edsoo.ru/ff0c64d8

Tena. AHH30TPOIUS CBOMCTB KPUCTAILIOB. 13.02.2024 = https://m.edsoo.ru/ff0c65f0
Kunkue kpucramibl. CoBpeMeHHBIC
MaTepuabl
43 [InaBnenue u kpuctaum3anus. Y aeinbHas bubnnoreka [HOK
TeruioTa iasneHus. Cyoaumarus 16.02.2024  https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 0% 6
PABHEHHE TEILIOROTO hasanea 20.02.2024  https://m.eds00.ru/ff0c6820
45 DnekTpuzanus Tei. DIEKTPUUECKUH 3apsil. bubnunoreka [HOK
JIBa BUJIa DIIEKTPUUECKUX 3aPsI0B 27.02.2024  https://m.edsoo.ru/ffOc6bcc
[IpoBoAHMKY, TUINEKTPUKU U
46 H(I))J'I HOBO,I[HIfKI/I 3aK(r))H COXpaHEHUs bubmorexa HOK
TP ' P 01.03.2024  https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsiia
47 B3aumopeiictBue 3apsanoB. 3akoH Kynona. bu6mmoreka [IOK
TouyeuHbIit SIEKTPUUCCKUN 3apsi/T 05.03.2024  https://m.edsoo.ru/ffOc6eced
Hanpsok€HHOCTD 3JICKTPHYECKOTO TOJIS.
48 [TpuHIHIT CYyTIepIIO3UITUH ITCKTPHUSCKUX bubmorexa LHOK
S ) 08.03.2024 https://m.edsoo.ru/ffOcedf2
noJiel. JInauu HanpsHKEHHOCTH
49 PaGota cui 31eKTpoCTaTuYeCcKOro mossl. bubnmnorexa [JOK
[ToTentman. Pa3HOCTh TOTEHITMATIOB 12.03.2024  https://m.edsoo.ru/ffOc6f00
[TpoBOAHMKY U TUANEKTPUKH B
50 3)11?3KT I([)CTaTI/I‘IeIlKOM l'IOl:J)'Ie Judnexktpudeckas bubmmorexa [OK
P ' P 15.03.2024  https://m.edsoo.ru/ff0c7018
MPOHHUIIAEMOCTh
N bubnuotexa [JOK
51 C) .K
HICKTPOCMIOTTD. ROMACHEATOP 19.03.2024  https://m.edsoo.ru/ff0c7126
59 DneKTpOEMKOCTH MJIOCKOTO KOHAEHCATOpA. bubnmoreka [JOK
DHeprus 3apsHKEHHOTO KOHJIEHCATopa 22.03.2024  https://m.edsoo.ru/ffOc72c0
JlaGopatopHnas pabora "M3mepenue
53 )
AIEKTPOEMKOCTH KOHAeHcaTopa' 02.04.2024
54 [IpuHIMI NENCTBUSA U IPUMEHEHNE



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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55

56

57

KOH/IEHCAaTOPOB, KOMTUPOBAJILHOI'O arapara,
CTpYHHOTO MPHUHTEPA. DIIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIEHHE AIEKTPOIpruOOpoB

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cymectBoBanus. [locrosunslii Tok. Cuna
toka. Hanpsokenue. ConpoTusienue. 3aKoH
Oma 1t yyacTka 1enu

[TocnenoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTUHEHHE TIPOBOIHUKOB.
JlaboparopHas padorta «/3yuenue
CMEIIIaHHOTO COSAMHCHHUSI PE3UCTOPOBY

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH Jxoyns-Jlenna

05.04.2024

09.04.2024

12.04.2024

16.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 ITOJIHOM (3aMKHYTOI)

aeKTpU4ecKon nenu. KopoTkoe 3aMblkanue.

Jlaboparophas padota «3mepenue I/1C
MCTOYHUKA TOKA U €r0 BHYTPCHHETO
COTIPOTUBIICHUS

19.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOoHHas IPOBOJAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb COTIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

23.04.2024

60

61

62

DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
ANEKTPOHHBIX ITYYKOB

[TonynpoBoIHUKH, UX COOCTBEHHAS U
MpuMecHas npoBoaAuMocTb. CBoiicTBa p—N-
nepexoja. [lomympoBogHUKOBBIE TPHOOPHI

3HeKTquCCKHﬁ TOK B paCTBOpax M paciuiaBax

QJICKTPOJIUTOB. SJ'ICKTpOJ'II/ITI/I‘-ICCKaSI
JUucconuanus. 3HeKTpOJ'II/I3

26.04.2024

30.04.2024

03.05.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEKTPUUECKUN TOK B ra3ax.

bu6mmoreka [IOK

63 CaMOCTOSTETbHBIN U HECAMOCTOS TEIbHBIN 1 07.05.2024  https://m.edsoo.ru/ff0c84ae
pa3psa. Mounnus. [1nazma
DneKTpuYecKre MpruOOPhI M YCTPOMCTBA M KX
64 HpaKTI/II)‘leCKOC HpI/];I)MeHEHI/Ie.}{_IszI/IJIa 1 bubmorexa LHOK
10.05.2024  https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€301acHOCTH
. bubnmoreka [JOK
05 Oboburarowitit ypok «IeKTpoHHaMIHKa> 1 14.05.2024  https://m.edsoo.ru/ff0c88be
KonrtponsHas pabora o reme
66 «Qnekrpocraruka. [TocrosHHBIM 1 bubnnorexa [HOK
AIEKTPUUYECKUN TOK. TOKU B pa3IMuHBIX 17.05.2024  https://m.edsoo.ru/ffOc8a8a
cpemax»
67 PesepsHbliil ypok. KonTponbHas padbora no 1 bubnuoreka [IOK
Teme "DnekTpoarnHamMuKa' 21.05.2024  https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O600maromuii ypox mno 1 bubnnoreka [JOK
temam 10 knacca 24.05.2024  https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

JJIeKTPOHHbIE
JlaTa uudgpoBbie
N KosmuecTBo yacos U3YYeHUs o0pa3oBaTe/ibHbIE
n/-r[ Tema ypoxa pecypcsl
Konrpoabnbsie IIpakruyeckue
Bcero
padoThI padoThI
[TocTossHHBIE MATrHUTHI U UX B3aUMOJIECHCTBUE.
1 MarnuTtHoe nojie. BekTrop MarHuTHOM 1 Eubmorexa IIOK
) . 05.09.2023  https://m.edsoo.ru/ff0c9778
WHAYKIAA. JIMHUA MarHUTHON WHTyKITUT
M .0
| Mo e o o o | Busmorea 101
peTeaa. g pOBOA 08.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaboparopHas pabora «/3yuenue 1 1 bubnnoreka [JOK
MAarHUTHOTO I10JI KaTYLIKH C TOKOM» 12.09.2023  https://m.edsoo.ru/ffOc98fe
JleiicTBrE MarHUTHOTO TIOJISl HA POBOTHUK C
4 tokoM. Crmita Ammnepa. JlabopartopHnas pabora 1 1 bubnuorexa [JOK
«HMccnenoBanue neUCTBUS TOCTOSSHHOTO 19.09.2023  https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy C TOKOM)»
;| Mmoo e e | Bsmorea 10K
P o - PEHIa. 22.09.2023  https://m.edsoo.ru/ff0c9df4
cuisl JIopeHna
DnexTpoMarHuTHas HHAyKus. [ToTok
6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1
WHIYKUIWU. 3aKOH 3JIEKTPOMarHuTHOM 26.09.2023
nHaykiuu dapanes
7 JlabopaTopHas pabota «lccnenoBanue 1 1 bubnmoreka [JOK
SIBJICHUS! JIEKTPOMArHUTHON MHIYKIIH 29.09.2023 @ https://m.edsoo.ru/ff0cals0
NHayKTUBHOCTE. SIBIEHNE CaMOMHIYKIIUU.
8 OJ1C camouHIyKIIMH. DHEPTUS MarHUTHOTO 1 bubnmnorexa [JOK
I10JI KaTyIIKH C TOKOM. DJIEKTPOMAarHUTHOE 03.10.2023  https://m.edsoo.ru/ff0ca600

I10JIC



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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TexHuueckue yCTpoicTBa U UX MPUMEHEHHUE:
MMOCTOAHHBIC MAIHUTEI, 3JICKTPOMArHuThlI,

d AJIEKTPOJIBUTATEIb, YCKOPUTEITH 06.10.2023
AJIEMEHTAPHBIX YACTHII, MHIYKIIMOHHAS TIEYbh

10 O6o0maromuii ypok «MarauTHoOE MoJe. bubnmoreka [JOK
DNeKTpOMarHuTHast MHIYKITUS» 10.10.2023  https://m.edsoo.ru/ffOcab82

11 KonrtponsHas padora no reme «MarHuTHoe bubnuoreka [IOK
roJje. DJIeKTPOMarHuTHas HHIYKIHSI 13.10.2023  https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHUYECKIE KOIeOaHusl.

12 Iapmonnueckue konebanus. Y paBHEHUE bubnnoreka [HOK
rapMoHHUYecKux Konebanwuii. [IpeBpamienue 17.10.2023  https://m.edsoo.ru/ffOcaf06
SHEPTUHU
Jlaboparopnas padota «VccienoBanue

13 3aBHCHMOCTH TEepH0/ia MAJIbIX KoJeOaHui 20.10.2023
rpy3a Ha HUTH OT JUTMHBI HUTU U MacChI TPy3a»

Konebarenbublit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJeOaHus B UACATbHOM
14 KOJI€6IE)1T€JII)HOM KOHTYpE. AHanoer[ MEXy bubmnorexa LIOK
24.10.2023 @ https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KOJIeOaHUSIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 3Helf)rgn B UJICAJIbHOM KOJ'IG6.’:1TEJ‘IBHOM bubmmorexa LOK
27.10.2023  https://m.edsoo.ru/ffOch9c4
KOHTYpe
[IpencraBienue o 3aTyXaroNMX KOJIeOaHUSIX.

16 By IeHHbIE MEXaHUYECKUE KOJIEOaHMUSL. bubnuoreka [IOK
Pe3oHaHc. BeIHY)XI€eHHBIE 2JIEKTPOMAarHUTHHIE 31.10.2023  https://m.edsoo.ru/ff0cbb86
Kose0aHus
[lepemennsblit Tok. CUHYCOUJAJIbHBIN

17 IIEPEMEHHBIN TOK. MOIIHOCTB IIEPEMEHHOTO bubnnoreka [JOK
TOKa. AMIUTUTY/HOE U JEHCTBYIOIIEE 10.11.2023  https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUIIBI TOKA M HAMIPSHKCHUS

18 Tpauchopmarop. [IpousBoacTBo, nepenava u
MoTpeOIeHNE IEKTPUIECKON SHEPTHH 14.11.2023

19 YCTpolCTBO M MPAKTUUECKOE TPUMEHEHUE bubnuotexa [JOK



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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ANIEKTPUIECKOT0 3BOHKA, TeHEPATOpa 17.11.2023 @ https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, JIMHHIA dJIeKTpornepeaq
DKOJOTHYECKHE PUCKU IPU TPOU3BOJICTBE
20 anekTposHeprun. Kynsrypa HCIONb30BAHUA 21.11.2023
ANEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctb 24.11.2023 bubnnoreka [JOK
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. o https://m.edsoo.ru/ffOcca54
[Tonepeunplie ¥ MPOTIOJILHBIE BOJTHBI
29 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTH 3ByKa. bubnnoreka [HOK
BeicoTa Tona. Tem0Op 3Byka 28.11.2023 @ https://m.edsoo.ru/ffOcccOc
93 DNeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U bubnnoreka [JOK
ckopocTsb. [lIkana 35eKTpoMarHuTHHIX BOJIH 01.12.2023  https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paTUOCBSI3U U TEJICBUACHHUS.
PazButue cpencts cBsa3u. Paanonokanus 05.12.2023
bu6mmoreka [IOK
25 KontponbHas padota «KonebaHus U BOJTHBDY 08.12.2023  https://m.edsoo.ru/fOcc6fs
[IpsamonnHENHOE pacIpOCTPaHEHHUE CBETA B
26 0 pHO OJTHOM cpe, Iza T:qeqlli)mﬁ HMCTOYHUK bubmmorexa [TOK
AHOPONHON EPEAE. 12.12.2023  https://m.eds00.ru/ff0cd350
ceera. JIyu cBera
OTtpaxkeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA.
27 [TocTpoenue n3o0paxeHuil B TNIOCKOM bubmmorexa [TOK
P P 15.12.2023  https://m.edsoo.ru/ffOcd4e0
3epKaie
[Ipenomnenue cera. [lonHoe BHyTpEeHHEE
28 0Tp axxenue. [IpenenbHblil yron n}(l)filj{oro bubmmorexa [OK
P PR - 19.12.2023  https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaKEHUS
29 JlabopaTtopHas pabota «3mepenue bubnuorexa [JOK
MOKAa3aTelsl MPEeTOMIICHHSI CTEKIIa 22.12.2023  https://m.edsoo.ru/ffOcd67a
30 JIunzel. [loctpoenune n300pakeHnii B TNH3E. bubnmnoreka [JOK
dopMya TOHKOU JTUH3BL. Y BEJTUYCHHUE JINH3BI 26.12.2023 = https://m.edsoo.ru/ffOcddle
31 JlaGopatopHnas pabota «/ccnenoBanue



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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CBOWCTB M300paXCHUN B TMH3AX)»

Jucnepcus cera. CoKHBINA COCTaB OEJIOT0

29.12.2023

32 ceera. [[Ber. JlabopaTopHas pabora 99.12.2023
«Habnroenue aucnepcuu cBeTay
33 Wutepdepennus ceera. Audpakius cera. bubmumoreka [IOK
JudpaximonHas pemeéTka 12.01.2024  https://m.edsoo.ru/ffOced22
34 ITonepednocTs cBEeTOBBIX BOJH. [lonapusanus bubnuoreka [IOK
cBeTa 16.01.2024  https://m.edsoo.ru/ffOcf02e
OnTuyeckue MpuOOPHI U YCTPOKUCTBA U
35
yCIOBUS UX 0€30MacCHOr0 MPUMEHEHUs 19.01.2024
I'paHuIIBI TPUMEHUMOCTH KJIACCHYECKON
36 MexaHuKky. [TocTynaTel crieruaibHON TEOPUN bubnmorexa LHOK
$ ety P 23.01.2024  https://m.eds0o.ru/ffocfe62
OTHOCHUTEIIbHOCTH
37 OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. bubnnoreka [JOK
3ameJieHne BpEeMEHH M COKPAIEHUE JJTUHBI 26.01.2024  https://m.edsoo.ru/ffOcfad2
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 yacTULbl. CBsA3b MacChl C SHEPTHEN U bubmmorexa [JOK
HpL p 30.01.2024  https://m.edsoo.ru/ffOcfc68
UMIIYJIbCOM. DHEPrus MOKOs
39 KontponbHas padora «OnTrka. OCHOBBI bubnnorexka [JOK
CIELMAJIBHON TEOPUU OTHOCUTEIBHOCTH 02.02.2024  https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Mnanka. DHeprus u bubnmnorexa [JOK
UMIyJbC GOTOHA 06.02.2024  https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue pororddekra. bubnmnorexa [JOK
Omneitet A. I'. CToneroBa 09.02.2024  https://m.edsoo.ru/ffOcffc4
3akoHsbl poTodddexTa. YpaBHEHHE
42 3171HmTeI(7II)Ha qu;)l(b(bOToa(b(geKTa «KpacHnas bubmmorexa LIOK
8 FBP 13.02.2024  https://m.edsoo.ru/ffod015e
rpanuna» Gotordpdexra
43 JlaBrenne cBera. OnwiThl [1. H. JIeGenena. bu6mmorexa [IOK
XUMHUECKOe IEUCTBHE CBETA 16.02.2024  https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0ced22
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https://m.edsoo.ru/ff0cfa42
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TexHndeckue ycTpoucTBa U IMPAKTUYECKOE

44 :
npuMeHeHue: (OTOIEMEHT, (POTOTaTUHK, 90.02.2024
COJTHEYHas OaTapesi, CBETOIUOT
45 Pemenne 3aga4 o Teme «JI€MEHTHI bubnuorexa [JOK
KBAHTOBOU ONTHUKH 27.02.2024  https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. Onbitel Pesepdopaa
46 10 paccessHuro o-dactul. Ilnanerapuas buGnnorexa [IOK
P ' P 01.03.2024 https:/m.edsoo.ru/ff0d091a
MOJIEIIb aTOMa
bubmuorexa [JOK
47 I1 b
OCTYTATEL BOPA 05.03.2024  https://m.edsoo.ru/ffod0afa
W3znydenue u nornorieHue GOTOHOB MPH
48 e eyfo ¢ aTomMa ¢ ourioro (bOBHﬂ 3Hepr1/m Ha bubmorexa HOK
P UI{ 8 P P 08.03.2024  https://m.edsoo.ru/ff0dOafa
Ipyrou. Buasl criekTpos
BosiHOBBIE cBOMCTBa YacTull. BosHbI e
49 Bpoiing. KopnyckyiisipHO-BOJIHOBON Ayajn3M bubnmorexa LOK
P + ROPIEIIBD d ' 12.03.2024 = https://m.edsoo.ru/ff0d0ca8
CrHoHTaHHOE ¥ BBIHY)XJICHHOE H3ITy4YCHHE
OTKpbITHE paTOaKTUBHOCTU. OMBITHI
50 Pesepdopna o onpenenenuto cocraBa bubmorexa HOK
poop P 15.03.2024  https://m.edso0.ru/ffOd0fd2
PaMOAKTUBHOTO U3TyYCHUS
CgoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.
51 B
JTUSHUE PATUOAKTHBHOCTH HA KUBBIC 10.03.2024
OpTaHU3MBI
OTKpbITHE IPOTOHA U HEWTpOHA. 30TOMBI.
52 Anbda-pacnaa. DIEKTPOHHBIA U bubmmorexa [IOK
pACTIAL P 22.03.2024  https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacnal. 'aMmma-u3iaydeHue
DHeprus CBs3HM HYKJIOHOB B sifipe. SaepHbie
53 peakumu. SnepHsiit peaktop. [Ipobiaemsl, bub6nuorexa [IOK
MEePCIEKTUBBI, SKOJIOTUYECKHUE ACTICKTHI 02.04.2024  https://m.edsoo.ru/ff0d1356

SIIEPHOM SHEPTETUKH
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54

DneMeHTapHble yacTullbl. OTKpBITHE
Mo3uTpoHa. MeTonbl HAOMIOACHUS U
PErucTpaly JIEMEHTAPHBIX YaCTHII.
Kpyrusiit cron «®yHaaMeHTanbHbIe
B3auMoACHCTBUA. EQMHCTBO dusnyueckoit
KapTUHBI MUPa»

05.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue
3Bé3I[BI, IIJIaHCTHhI, UX BUAUMOC ABUKCHUC.
Conneynas cucrema

09.04.2024

56

57

58

59

Connue. ConHeyHast akTUBHOCTb. MIcTOUHMK
sHeprun CoJiHIa U 3BE3]T

3BE3/1bI, MX OCHOBHBIC XapaKTCPUCTUKH.
3BE3 bl ITIaBHOM MMOCIIENOBATENHHOCTH.
Buytpennee crpoenue 3837 CoBpeMeHHbIE
MIPEJICTABJICHHS O IIPOUCXO0XKICHUHU H
spoatonuu CoJiHIA U 3BE3]

Muneunsiii [lyTe — Hama ['anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNanaktuke. I'anaktuku. YEpHbIE OBIPHI B
Allpax rajJlakTUK

Bcenennas. Paz0eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usinyuyeHue.
MeraranakTuka

12.04.2024

16.04.2024

19.04.2024

23.04.2024

60

Hepemennsie npobieMbl acCTpOHOMUUT

26.04.2024

61

62

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMUU U acTPOPUIUKU»

O6o06maromuit ypok. Ponb puzuku u
ACTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLIUANBLHOM 1 dTUYCSCKOM

30.04.2024

03.05.2024



https://m.edsoo.ru/ff0d0e38

63

cdepax AeaTeTbHOCTH YeTIOBEeKa
O6o06maromuii ypok. Poibs u mecto Gpusuku u

aCTPOHOMUU B COBPEMEHHOW Hay4YHOH
KapTUHE MHpa

07.05.2024

64

O6o06maromuit ypok. Ponb pusnueckoit
Teopuu B (GOPMHUPOBAHHH MIPEICTABICHUH O
(bu3nYecKoi KapTUHE MUpa

10.05.2024

65

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTHHBI MUpPA B OOIIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEJCTaBICHUH O
npupoie

14.05.2024

66

67

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAs UHIYKIHS

PesepBHbiii ypok. OnTuka. OCHOBBI
CHeIHabHON TeOpUH OTHOCUTEIHHOCTU

17.05.2024

21.05.2024

68

Pesepubrii ypok. KBanToBas ¢pusuka.
DNEeMEHTHI aCTPOHOMUU U acTpopu3uKU

24.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msxkumes I'.51., Byxosuer b.b., Corckuit H.H. ox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«ITpocsenienue»

» ®usuka, 11 kmacc/ Makumes I'.J1., byxosues b.b., Yapyrua B.M. non
penakimueit [lapdpentreBoit H.A., AkiinonepHoe obiectBo «M31aTeabcTBO
«ITpocBenieHue»

3agaqyHuK

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

OnopHbIe KOHCIIEKTHI U pa3HOYpPOBHEBBIE 3a1anus, E.A. Mapon, 10k, 11kn

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

unpoypok, HOK, POILI, MIII



