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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOi paboyeil MporpaMMbl BOCHHUTAHMS W KOHLENIUHU IpernojaBaHusl y4eOHOTro
npenvera «@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
peaTn3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMEI.

Copepxanue mnporpaMMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTHHBI Mupa oOydaronmuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusM ®I'OC COO k MIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydeHHs, a TaKXK€ YUYUTHIBAET HEOOXOIMMOCTb pealu3alli MEKIIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHbIMU Yy4eOHBIMU IpeaMeTraMu. B Hell ompepensiorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero oopa3oBaHus, IIAHUPYEMbIE
pe3ynbTaThl OCBOEHHS Kypca (QHU3UMKHU: JIMYHOCTHBIE, METalpeIMETHbIE, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAHUPYEMBIE PE3YIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

MpeIMETHBIC PE3yIbTaThI MO r0JIaM O0yUeHUS;

e cojaepxanue yuyeOHoro npeamera « Pu3ukay mo rogam o0ydeHUsl.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIas B KAUECTBE YUEOHOTO
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKaloLleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBJICHUHN, M3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE pPa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCa, IOJYyYEHHs] HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3ydeHue pU3MKu BHOCUT OCHOBHOU BKJIaJ B
(dopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
IPUMEHSTh HayUHbIM METO/1 TO3HAHUS MPY BHIMOJTHEHUH UMU YUYE€OHBIX HCCIIEI0BaHUI.

B ocHOBy Kkypca (pu3nku JUIst ypOBHS CpeTHEro o0Iero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AesioB (M3HMKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca GpU3NKH 00beJUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (OpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenanosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMasa GU3NIECKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonoi nanpasnennocmu. Kypc GU3nku rnpeanonaraeT 3HakoMCTBO € IIHPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNH U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoesn skxonoeuzayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBALIEHHBIX 3KOJOIMYECKHM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs Mpo0IeM palliOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABISIOTCS  (pU3udeckue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOEHHMS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHil, I ONHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeSTeTbHOCTHBIN MTOAX0 B Kypce (DU3UKU peau3yeTcs MPexJIe BCero 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIIHCOK
YUEHHUYECKUX INPAKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IE€peyHe J1abOpaTOpHBIX padoT,
IOPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMH 00pa3oBaTeIbHOIo
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAHNPOBAHMS U OCHAIeHus KabuHeta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKE YAENsSETCs PELIEHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu saTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zeinoB. /|1 kauecTBEeHHBIX 3a/1a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromue BbIOOpa (PU3MYECKOW MOJENTu s CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepuallbHO-TEXHHYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOro LuKiIa. B xabunete
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIEeMOHCTpPAlMOHHOE
obopyioBaHUE.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAIUil A HUCCIIEOBaHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYJOBaHUE AJISi YUEHHYECKUX MPAKTHUECKUX paboT ¢dopmHpyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS AOKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIIOTCA:

e (QopmupoBaHuE HHTEpeca U CTpPEMJICHHS OOy4aromuxcs K HayuyHOMY H3YYEHHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE IMPEJICTABICHUA O HAyyHOM MeETOAE TMO3HaHus M (OPMHPOBAHUE
HCCJIEI0BATEIBCKOIO OTHOIIEHHUS K OKPY KAIOLUM SIBJICHUSM;



dbopMUpOBaHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTra U3yuYeHUs OCHOB CTPOCHHS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISL PA3BUTHS JIPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkeHnne 3TUX Iesell oOecreynBaeTcsi pelIeHHeM CIEAYIOUIMX 3ajad B Ipolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ DJIEMEHTHI aCTPO(DU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JiA NPUHATHS TNPAKTHUUECKUX PpELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOH
MOJIENIBIO, 3a7ad, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (usmueckon
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHHUe (PU3UYECKHX OCHOB M MPUHIMUIOB ACWCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAHUPOBAHUSL M MPOBEICHUS (PUINUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJISI Pa3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeATEeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbII YpOBEHb) Ha YPOBHE CpeaHEro ooOiiero oOpa3oBaHUs
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hezento), B 11 kiacce — 68 vacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamMme no (Gusuke nepeyeHb Ja0OpaTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JeJlaeT BHIOOP MPOBEACHHS JTaOOpaTOPHBIX PAbOT U

OTBITOB C YYETOM MHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSl.



COJAEP)KAHUE OBYYEHUA

10 KUIACC
Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS

®usnka — Hayka o mpupoge. Hayunsle MeToabl NO3HaHUSA OKpYysKarouero mupa. Poisb
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MTO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunble rumores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecro ¢u3uku B (QOpMHpPOBAHMM COBPEMEHHOH HayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU AEATEIbHOCTH JIFOJICH.

Llemoncmpayuu

Anasiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBHKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro ABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[Tepemerienne, CKOpoCTh (CpedHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCHU CUCTEMBbl KoopauHaT. CloKeHue NepeMeleHui u
CJII0’KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOpEHHOE MpsIMOJMHEHHOe ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMEILECHUS MAaTEpUaIbHONM TOUKHA OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKOpeHue CBOOOIHOTO TaICHHUS.

KpuBonunerinoe nBukeHue. [[Br>keHME MATepHAIIbHOM TOYKM IO OKPY>KHOCTH C
MIOCTOSIHHOM 110 MOZYJIXO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yacToTta obpaienus. LleHTpocTpeMUuTeNbHOE YCKOPEHHUE.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: CHUIOMETp, JABUKECHHUE
CHaps/I0B, LICTIHBIE U PEMEHHBIE ITEpEIadH.

Jlemoncmpayuu

Monenb cucteMsl OTCUETA, HIUTFOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3oBaHue IBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoIeHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOHOTO MaICHUS.

HamnpasieHnue ckopocTy py JBUYKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXKIy — MIYTAMH,  INPONMACHHBIMM  TEIOM 34
[IOCJIEIOBATEIbHBIE PpaBHBIE IIPOMEKYTKM BPEMEHHM IIPU PAaBHOYCKOPEHHOM [BHJKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUKEHUS MApHUKa B BA3KOW KUIKOCTH.

N3yuenne NBUKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCU€TA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cuwil. Bropoil 3akon Herorona s
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA U1t MaTEpUANIBHBIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
P ABUKEHUU TeJIa B )KUJKOCTH WM rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE A0COIIOTHO TBEPIOIO TEIA.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHs
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBAa M NPAKTUYECKOE IPUMEHEHHUE: MOAIIMUIHUKY, JABUKCHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aMMOJICUCTBYOIIMX TE.

Bropoi1 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AepopMaIiiu.

HeBecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecus: TBEPAOTo Tesa. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomuol

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B NPYXKMHE U PE3MHOBOM
oOpasitie, oT ux aedopMaruu.

HccnenoBanue ycloBUi paBHOBECUS TBEPIOTO TeJa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHuke

Hmnynbc MatepralibHOM TOUYKHU (Tea), CUCTEMbl MaTepUaIbHBIX TOYEK. MIMITyIbC CHIIBI U
M3MEHEHHNE UMITyJIbCca Teja. 3aKOH COXpaHEHHs UMITyJIbCca. PeakTHBHOE IBHKEHUE.

Pabota cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprusi mMarepuanbHOM TOUYKU. TeopemMa 00 W3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorennuanbHas sHeprus. [loTeHuManbHas sHeprus ynpyro aeopMupoBaHHON MPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIbHBIX CHII C
M3MEHEHHEM MEXaHWYECKOM dSHEPTruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOM SHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON SHEPTMH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne aOCOIMIOTHO HEYHpPyroro yaapa C IOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.



HccnenoBanue cBsA3M pabOThl CUJIbI C M3MEHEHHEM MEXaHWYEeCKOW JHEepruM Tejla Ha
IIPUMEpE PaCTSKEHUSI PE3UHOBOT'O JKI'yTa.

Pa3nea 3. MoJsekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KHHETUUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
BpoynoBckoe nBmxkenue. uddysus. Xapakrep IBHKCHHS W B3aUMOJCUCTBHUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUAKOCTEH M TBEPIBIX TET M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoaumdecTBo BemiecTsa.
[TocrosinHast ABorapo.

TennoBoe paBHOBecue. Temieparypa u e€ usmepenue. Illkana remneparyp Llenscust.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONH TEOPUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOTO JIBMKeHMs vactul rasza. Illkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3ompoiecchl B uaeanbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe mpeacTaBiIeHne N30MPOLIECCOB: N30TEpMa,
u30Xopa, n3obdapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, TOKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu MOJEKYI
OpPraHUYECKUX COCTUHEHUI.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBHIKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOUINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOIO B3aUMOECHCTBHS.

Monens, nirocTpupyoniasi Ipupoay JaBJICHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACABHOTO raza, H30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpEeHUH o00béMa
KOMHATBHI, IaBJIICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETpaMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamuku

TepMonnHaMuueckass cUCTeMa. BHYTpeHHss 3HEpPrusi TEPMOJUHAMHYECKON CHUCTEMBI M
crocoObl e€ u3mMeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss SHEprust 0AHOATOMHOIO
WJEANBHOTO0 ra3a. Busl Teronepenayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ITyYEeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsstue 00 ammaGatHOM mponecce. IlepBbiii 3akoH TepMmoauHamukH. [IpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonnHaMuku. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IE.

TenoBeie MamuHbL. [IpuHIUIBL qeiicTBUS TeMIoBbIX MauH. [IpeoOpa3zoBaHus 3HEPTUU B
TerIoBbIX MamuHax. KoadduimeHT nonesHoro aeicTBus terwioBod Mamuabl. [{ukn Kapao u
ero Ko3((UIMEHT MOJIE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuuyeckue yCTpoMcTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpPEHHEH SHEpruu Tejla MpPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHne BHYyTpeHHEH 3Hepruu (TemMiepaTyphl) Teja Ipu TeIionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATENsi BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yienbHOM TeMI0EMKOCTH.

Tema 3. Acpezammnsie cocmoanusn eeuwgecmea. Dazosvie nepexoonvt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BIIAYKHOCTb BO3AyXxa. Haceimiennslil map. Y aenpHas TEIuioTa napooOpa3oBaHMUS.
3aBUCUMOCTB TEMIIEPATYpPbl KUIIEHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lmaBieHue w KpucTaym3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTPOﬁCTBa U IIPAKTUYCCKOC IIPHUMCHCHUC: THUIPOMCTP H IICUXPOMCTDP,

KaJIOpUMCTP, TCXHOJIOTHH IIOJIYUCHU A COBPCMCHHBIX MaTcepuraios, B TOM YHUCIIC
HaHOMAaTCPpUAJIOB, © HAHOTCXHOJIOT'UH.

Jlemoncmpayuu
CBolicTBa HaCBIIICHHBIX MapoOB.
Kunenue npu moHWKEHHOM JaBJICHHUH.
Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.
Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpalusi KpUCTAIIOB.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.
Pasnen 4. DuekTpoanHaMuka
Tema 1. Dnexkmpocmamuxa

OnekTpuzauusi Ted. OJeKTpuueckuid 3apsia. JIBa BHIa 3IEKTPUUECKHUX 3apsi/ioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopneiicteue 3apsnoB. 3akoH Kynona. ToueuHslii  DJIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. Hanpsok€HHOCTh snexkTpuueckoro mnous. [lpuHmmn cynepno3unun
ANEKTPUYECKUX NOJeH. JINHNM HaNpsyKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

PaGora cunm onekrpoctarmueckoro mois. [lorennwman. Pa3HOCTh  MOTEHIMATIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM T10JIe. [IudsieKkTprudecKkast IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHncarop. OJeKTpOEMKOCTh IIOCKOTO KOHJEHCATOpa. DHEprus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCcTpoWCTBa M IMPAKTHYECKOE NPUMEHEHUE: JIJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOp, KOMHUPOBAIbHBIN
arnmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

B3anmoneinicTBre HadIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

ITpOBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.



DJIEKTPOCTAaTUUYECKas 3alUTa.

JIN3IIeKTPUKY B JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYHIECTBOBAHHUS IEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpspkenne. 3akon Oma 1715 yyacTka LETH.

DIIeKTpUUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BELLECTBA.
[TocnenoBarenpHOE, MapayiesibHOE, CMELMIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pa6ota sanexkTpuueckoro Toka. 3akoH Jxoyms—JIenma. MOMHOCTD 37EKTPUUYECKOTO TOKa.

DNEeKTPOABUKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTO#) anekTpudeckoii nenu. Koporkoe 3ambIkaHue.

DJIEKTPOHHAs IPOBOAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKkuil TOk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAUMOCTh MOJIYIPOBOJIHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoIHUKOBEIE TPUOOPHI.

DNEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
JUCCOITUAIUS. DIEKTPOJIU3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSTENbHBIM M HECAMOCTOSTENbHBIN pa3pan. MomaHus.
ITma3ma.

TexHuueckue yCTpOilCTBA W MNPAKTUYECKOE IPUMEHEHHE: aMIepMETp, BOJBTMETD,
peoctaT, HCTOYHHMKHM TOKa, 3JIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBIH MO, TEPMUCTOPBI M (POTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSIKEHMUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUJIOIIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeniaHHOe COeTUHEHNE MPOBOTHUKOB.

[IpssiMmoe m3MepeHue 3IEKTpOABMXKYIIEH Criibl. KOpoTKoe 3aMbpIKaHHE TalbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTB COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoit pa3psa 1 NPpOBOAMMOCTb BO3IyXa.

OnHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne cMEeIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepenne ANEKTPOABIKYIIEH CHJIBI HCTOYHMKA TOKa M €ro  BHYTPEHHErO
COINPOTHUBIICHUS.

Habmronenue anekrponusa.



MexnpeaMeTHbie CBS3H

N3yuenne kxypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCyIIECTBISICTCS C YYETOM
COACPIKATCIIbHBIX MCKIPECAMCTHBIX CBsSI3EH C KypCcaMnu MAaTeMaTuKH, 6I/IOHOFI/II/I, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOrO IO3HAHMS:
sBIICHUE, Hay4yHbId (pakT, rumore3a, Qu3uUeckas BEIMYWHA, 3aKOH, TEOpHsl, HAOIIOACHHE,
HKCIEPUMEHT, MOACTMPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKOMs, mnapaboda,
runep0oia, ux rpaQuKu 1 CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHl M HMX IPOEKIUU HA OCH
KOOPJIMHAT, CII0’KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe IBM)KEHUE B JKUBOM npupoje, 1udpdysus, 0ocMocC, TE1000MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEaut, TEIJIOBOE PABHOBECHUE), SJICKTPUUECKHE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JEKTpUYECKUE
CBOWCTBA METAJIJIOB, 3JIEKTPOJIUTUYECKAs AUCCOLMALINS, FaJIbBAHHKA.

l'eoepaghus: BIaXKHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3zoBaHne IBMKEHUH C UCTIOIB30BAHUEM MEXAaHU3MOB, YUET TPCHUS B
TEXHUKE, MOIIMUIHUKK, HCIOJIb30BAHME 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEIO CropaHMs, IapoBas TypOuHa, OBITOBOH
XOJIOAWJIBHUK, KOHAUIIUOHEP, TCXHOJIOTHUHU TMOJTYYCHHA COBPCMCHHBIX MAaTCPUAJIOB, B TOM 4YHCJIC
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI NpHUHTEp, dJIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIIACC
Paznen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpomacHUMHAA UHOYKUUA

[TocrositHHBIE MarHuTHL. B3auMozaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprio3uny MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTiHa TuHUI MarHUTHON MHAYKIMHU TOJISl HOCTOSTHHBIX MarHUTOB.

MaruutHoe moje NnpoBOJHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIUMU MarHUTHOTO IOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzanmoieicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BH)KEHHE 3apsHKEHHOW YacTUIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuibl Jlopenna.

SIBneHne HIEKTPOMArHUTHOM MHAYKIUH. [IOTOK BEeKTOpa MarHUTHOM HHIYKIIHH.
DIIEKTPOABMKYIIAsL CUJIA MHAYKINU. 3aKOH 3JIEKTPOMarHuTHOW nHIykuuu dapazest.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMXKYIIAs CHjla WHAYKUUU B IPOBOJHHUKE,
JBUKYILIEMCS MIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

ITpaBuio Jlenna.

NHayKTUBHOCTS. SIBIICHME CAMOMHTYKIIMU. DJIEKTPOABHIKYILAS CHUJIA CAMOMH Ty KIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.



TexHn4yeckue yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MArHUTHI,
AJIEKTPOMAarHUThl, AJIEKTPOJIBUraTElb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, UHAYKLUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM ITOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO OJIS.

B3aumopelictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH11a Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMAarHUTHOW HHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMXKYLIEH CHJIBI MHAYKIMH OT CKOPOCTH M3MEHEHHUS MAarHUTHOIO
IIOTOKA.

SIBieHune caMOMHTyKLIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

M3y4eHre MarHuTHOT'O TI0JIS1 KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmMoHuueckue
konebanus. Ilepmon, dactora, amrumtyna u ¢asa konebanuid. [IpyXMHHBIH MasTHUK.
MaremaTnueckuil MasTHUK. YpaBHEHHE IapMOHMUYECKHX KojeOanuil. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KO0Je0aTeJIbHOM ~KOHType. AHAJOTUsl MEXIYy MEXaHWYEeCKUMU U DJIEKTPOMArHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHs] SHEPTUU B UACATBLHOM KojeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHYXeHHbIE MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1€HHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

[TepemennbIiil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIIUTYTHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HANPSKEHUS.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPeOJIEHUE 3IIEKTPUUECKOW SHEPIHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AJeKTpodHepruu. KynpTypa ucnoiap30BaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpONCTBA M NPAKTHUECKOE IPUMEHEHME: JIIEKTPUUYECKUI 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyiedaTenbHOM CUCTEMbI (IPYKUHHBIA MM MaTeMaTHYeCKU
MasITHHK).

Habmronenue 3aryxaromux KoleOaHui.

WccnenoBanme CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuumnorpamMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.



Pe3onanc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KAaTYIIKH MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TMHAN 31EKTPOIIepeadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJIBIX KOJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEepeMEHHOTO TOKa B LENMM W3  MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 80 IHbL

Mexanuueckue BOJIHBI, yciioBus pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
W januHa BONHBL [lomepedHple W mpoaONbHBIE BONHBL MHTepdepeHmus u mudpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS M3JIyY€HHUsS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomaruuTHON BOJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Audpaknus, wuHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >71eKTpOMarHUTHBIX BOJH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3U U TeleBUACHU. Paanonokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4eckue yCcTpoMcTBa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHBbIE MHCTPYMEHTHI,
yIBTPa3BYKOBAsl JMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAUONpPUEMHUK, TEJIEBU3O0D,
anTeHHa, Tenedon, CBU-neys.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneO:mromieecs Ten0 Kak HCTOUYHUK 3BYKa.

Habmroienue orpaskeHus U MpeIoMIICHHS] MEXaHUUECKHUX BOJH.

Habmronenue natephepeHny u AUPpakini MEXaHHIECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenue CBsI3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIATYAOW M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonnHeiiHoe pacnipocTpaHEeHUE CBETa B OJHOPOAHOM cpelie.
JIyd cBera. TOYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pa’keHUN B IJIOCKOM
3epKaie.

[Ipenmomnenue cBera. 3aKOHBI TMPENOMIICHHs CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yroa NOJHOIO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro cera. L{ser.

CoOwupatonue W paccewBaronie JHH3BL. ToHKas nuH3a. DOKyCHOE paccTOsSHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. @opMysia TOHKOM JIMH3bI. Y BEIMYEHUE, TaBAEMOE JIMH30M.



[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas onrtuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOT€pEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaICHUU MOHOXPOMATHUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuyeckue ycTpoWcTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOIl, BOJIOKOHHAs OMNTUKA, JUpaKIMOHHAS
pEelETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOE pachpocTpaHEeHHe, OTpakeHHWE U MperomieHue cBeTa. Onruueckue
IPUOOPHI.

[TomHOE BHYTpeHHEE oTpaxkeHue. Mojieib CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JIMH3aX.

Mojenu MUKpPOCKOTIA, TEIECKOTa.

HabGnronenue naTEepdEpeHITNN CBETA.

HaGmronenne nudpaknuu cBera.

HabGmonenue qucnepcuu ceerta.

[TomydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ MOMOIIbIO TU(PPAKINOHHON PEIIETKH.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3mepenne noka3aresns IpeioMIICHUs CTEKIA.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3aX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cielIUAJILHONH T€OPUH OTHOCHUTEJIbHOCTH

['paHubl TPUMEHUMOCTH KJIACCHUUYECKOW MeXaHMKHU. [locTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSl CKOPOCTHM CB€Ta B BaKyyMe, MPUHLUII
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCUTENHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmut K6aHmMoBoOU ONMUKU

®oronsl. ®opmyna [Tnanka cBsi3u sHEpPruu GOTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIIBC
¢doroHa.

OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotoaddekra. YpaBuenue DitHmreitHa 115 hoToddpdekra. «Kpacnas rpanuia» Gororddexra.

Hasnenue cera. OnbiTel [1. H. JIeOenena.

XUMHYECKOE IEMCTBHUE CBETA.

TexHu4eckue yCTpONCTBA M TPAKTHYECKOE NMPUMEHEHHE: (OTOIIEMEHT, (POTOIATUNK,
CoJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo GoTorddexra.



CBeToauoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHnue GOTOHOB IpU IEPeXojae aToMa ¢
OJIHOTO ypOBHS B3HEpruuM Ha JApyroil. Buasl cnektpoB. CHekTp YpOBHEW 3HEpPIUM aroma
BOZIOpPOAA.
BonHoBbie cBoiicTBa yactuil. Bonubl ae bpoitns. KopnyckyisspHO-BOJIHOBOM J1yaau3M.
CnoHTaHHOE U BBIHYKJIEHHOE U3IIyYEHUE.
TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJIbHbIM AaHAJIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHeHyaThIX CIIEKTPOB U3TYUECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HabGnronenue nuHeyaToro crexkTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHS  sjpa. OtkpsiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra o onpeeneHuio coctaBa pagioakTUBHOTO U3ITyYeHUs.
CgoiictBa anb(da-, 6eta-, raMma-u3IydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTHe TpoTOHa W HeilTpoHa. Hykinonnas monens siapa IeiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMmma-usiyueHue. 3akoH
PaauoOaKTUBHOIO pacIaja.
OHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHOIN SHEPTreTHUKH.
OnemMeHTapHble YacTUllbl. OTKPBHITHE TO3UTPOHA.
Metobl HaOMIOIEHNS ¥ PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.
dyHaaMeHTanbHbIE B3auMoecTBus. EquHcTBO hrsnyeckoil KapTUHBI MUpa.

TexHUUECKHE YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M aCTPOPU3UKH

Oranbl  pa3BUTHS  aCTPOHOMHH. [IpuUKIamHOE H  MHPOBO33PEHYECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 3Bé3mH0T0 HeOa. Co3Be3aus, ipKkue 3BE3IbI, IUNIAHETHI, UX BUIUMOE JIBHUKCHUE.
ConneuHas cucrema.



Connne. ConHeuyHas akTUBHOCTh. Mcrounuk sHeprum CosiHIIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEpPUCTUKU. JlMarpamMma «CHEKTPaJIbHBIA KIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpeMEHHBIE MPEACTABIEHUS O
MIPOUCXO0KIEHUH U 3BoIonMK CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 L.

Muneunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe n3nyueHue.

MacmrabHas ctpykrypa Beenennoit. Meraranakruka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nonyuapus 1 sipkue 3BE3/1bl.

Habmronenus B Teneckon JlyHsl, ianet, Mneunoro [lyrtu.

O6o0maroiee NOBTOpeHUE

Ponp ¢u3mku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax IesTeTbHOCTH 4YeNoBEeKa, pOJib M MeCcTO (H3MKM W acTpOHOMHUH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopud B (HOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUPa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX IIPEICTABICHUN O IPUPOE.

MexnpeameTrHbie CBA3H

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce oCymIeCTBISETCS C YUYETOM
COJIEp’KATENbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonwsimusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
sBIIEHUE, Hay4yHBIH (pakT, rumore3a, (Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
JKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYEecKue (YHKIUHU: CHHYC,
KOCHHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JIEMEHTapHBIX (DYHKIIHA,
NPU3HAKYU OJ00MS TPEYTOJIbHUKOB, ONpeieeHNe IOaI1 TIOCKUX GUryp U 00bEMa Tell.

buonocus: snekTpuyeckue SBICHUS B JKUBOW MHpHUpojie, KojeOaTelabHbIE IBUKEHUS B
KUBOM TpUPOJIE, ONTHUYECKHE SIBJICHUS B YKUBOM IPUPOJE, NEHUCTBHE DPAJHMALMM HA JKUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTaNIMYECKash CTPYKTypa TBEPIBIX TEll,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PY[, (POTOChEMKA 3eMHOI
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPICCHUM.

Texnonozus: TAHUU DIIEKTPOIEPEay, TEHEPATOP MEPEMEHHOTO TOKA, DJIEKTPOABUTATEIb,
UHAYKIMOHHAS Te4yb, pajaap, paJuoNpuEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



INJNIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpeamera «@usnka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIE  ypOBEHb) JOMDKHO  OOECHEeYUTh  JOCTHIKEHHE  CIEAYIOMIHMX  JMYHOCTHBIX,
METaIpeIMETHBIX U NIPEIMETHBIX 00Pa30BaTeNbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LEHHOCTHBIX OPHEHTAIMid, TIO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIUUX TPAJULHOHHBIM IIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IIPOLECCE Pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:ka1aHCKOro BOCHUTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIUOHHBIX OOILICYEIIOBEUECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)KJIaHCKOTo OOILIECTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aliy;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJBHBIMH HWHCTUTYTaMH B COOTBETCTBUH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTIKEHHSIM POCCHICKHIX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JEATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIIero;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JesATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIE TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOpa3oBaHHIO B 00jacTu (PM3MKU Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIbTYyphl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBICHUE NIEHUCTBUM B OKPY’KAIOIIEW Cpele Ha OCHOBE 3HAHUSA
1eyield yCTOMYMBOTO pa3BUTHUS YETIOBEUECTBA;



paclIMpeHHe OmbITa JACATEIbHOCTH HSKOJOTMYECKOW HAMpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pHu3mKe;

7) IEHHOCTH HAYYHOTO TMO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (HU3UICCKOIN HAYKH;

OCO3HAaHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTH B MPOIECCe M3YUYCHHS (PU3UKU
OCYILECTBIISATh MPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIIbHOCTh UHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
ba3oBble Jornyeckue JeCTBUSA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

ONpEACIIATh 1NN IeITeIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU UX JOCTHXKCHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3HUECKUX SIBJICHUSX;

pa3pabareIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIUXCS MaTePUATBHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JAESITEIILHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBaTebCKHeE AeliCTBHS .

BIIAJICTh HAYYHOH TEPMHUHOJOTHEW, KIFOUEBBIMU TOHSATHUAMH U METOJaMU (HU3UIECKOM
HayKU;

BJIQ/IETh HABBIKAMHU Y4YEOHO-UCCIIEIOBATEIBCKON M MPOEKTHON AESITENHhHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIIeHHs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0B ITO3HAHHS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYSHHIO HOBOT'O 3HAHMS, €r0 HHTEpIIpETaIuH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPH
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W U aKTyaJlM3UPOBaTh 3ajady, BBIJIBUTATh
TUTIOTE3y €€ peIIeHHs, HaXOJUTh apryMEHTHI IS JIOKa3aTelIhCTBA CBOUX YTBEPIKICHHM,
3a/1aBaTh apaMETPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJI€ PEHICHUS 3aJauyd pe3yiabTaThl, KPUTHUYECKH
OIICHUBATH X JJOCTOBEPHOCTh, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJa4d B OOpPa30BATEIHHOW JCSATEIHHOCTH, B
TOM YHUCIIE TIPU U3yUEHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCHUTH 3HAHUS M0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIEC TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

PabGora ¢ unopmanmeii:

BIIQJICTh HAaBBIKAMU TOJyYeHUs WH(OpMaIuu (GU3MUECKOro COACP)KaHUS U3 MCTOYHHKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYUIECTBJIATh IIOMCK, aHAJIU3, CUCTEMATHU3alUI0 U
WHTEPIIPETANNIO HHPOPMAIINK Pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHUS,



OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCTIOJIb30BaTh CpPEACTBa HMH(OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3AaLMOHHBIX 3a1a4 C COOJIOJEHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM UH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COACP)KaHUS B pa3IMYHBIX (opMmMaTax ¢ yd&ToMm
Ha3HAueHUs MHPOpPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
IIPE/ICTABIICHUS U BU3YAIU3aLNH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOI JIEATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallMid U CMATYATh KOH(IMKTEHI;

pPa3BEPHYTO U JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBHSL IO €€ IOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENEATh POJIH C y4ETOM
MHEHHI yYaCTHUKOB, 00CYKAAaTh Pe3yIbTaThl COBMECTHOI paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)XJOr0 Y4acTHHKA KOMaHIbl B OOLIUI pe3ysbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh TO3UTHUBHOE CTPATETMYECKOE IIOBEJEHUE B PA3JIMYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUA
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBJISTH IO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (DU3MKH U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS] Pacu€THBIX M KAaYeCTBEHHBIX 3a/ady, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIMXCA PECYpPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNM;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelLIcHuE;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYIAUIMU B 001acTH (UBHKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SJMOLHOHAJIbHBII HHTEICKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX J€UCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pedIIeKCHUU TSl OLICHKH CUTYaIlH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 X CHIXKEHHUIO;



IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€E PE3YIbTATOB IEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

puU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouiecce 1o0CTHXEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MIPOrPaMMBI O (pU3UKE AJIs
YPOBHSI CpEAHET0 OOIIero o0pa3oBaHUs y OOyUYaIOIIUXCS COBEPIICHCTBYETCS 3MOIMOHATBHBIN
MHTEJUICKT, MPEAINOaralouuii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUsl, BKJIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

caMOperyJIMpoBaHus, BKJIIOUYAIOLIETO CaMOKOHTpOJIb, yMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCA K SMOIMOHAIbHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, ObITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOIIEH CTpPEMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE AEHCTBOBATh UCXOMS U3 CBOUX BO3MOYKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYTUX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U COINIEPEKHUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIIOUYAIONIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOIbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATHBI

K xonny oOydenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTHUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IPAKTUYECKOU
JESATEIBHOCTH JIIOIEH;

YUUTBIBaTh TPAHMIBI TNPUMEHEHUS HU3YyUEHHBIX (U3MUECKUX Mojenel: MaTephalbHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MOJenH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJ, TOUCUHBIH JIEKTPUUYECKHUM 3aps] MpU pelIeHUuU
¢buznyeckux 3a1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PpAaBHOYCKOPEHHOE MpPSIMOJIMHENHOE IBUKEHHE, CBOOOJHOE MaJeHHE TeJ,
JIBIDKCHUE TI0 OKPYXXHOCTH, WHEpIHMs, B3aumojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE JKUJIKOCTeW M TBEPIBIX Tel, M3MEHEHHEe 00bEMa Tell NMpU HarpeBaHUU
(oXJaXXaeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTaJUIN3aLus,
KHUIIEHUE, BJIaKHOCTh BO3J/lyXa, MOBBIIIEHHE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, AJIEKTPU3alUs Tell,
B3aMMOJIEICTBHE 3apsi/10B;

OIKCBHIBATh MEXAHUYECKOE JBUKECHUE, MCIIONB3Ys (PU3UUYECKUE BEIWYMHBI: KOOPIUHATA,
yTh, NEpPEMEIEHUE, CKOPOCTb, YCKOPEHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHEeTHYecKast
SHEprusi, NMOTEHLUalbHAas SHEPIusi, MeXaHudeckas padoTa, MexXaHHYecKas MOIIHOCTb; MpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MUYECKUNH CMBICH HCIIOJIB3YEMbIX BEJIMYUH, HX
0003HAUEHHSI U €JUHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BETUYHHY
C IPYTUMHU BEINYNHAMU,

ONUCHIBaTh HW3YYEHHBIE TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBICHUS, HCIIOJb3Ys
¢u3nueckue BENWYHMHBL: JAaBJICHUE Tasza, TEeMIIeparypa, CpenHss KUHETHYEeCKash SHEprus
XaOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEIHEKBAaJIpaTUYHasi CKOPOCTb MOJIEKYJ, KOJHNYECTBO



TEIUIOTHI, BHYTPEHHSSI 3Heprus, pabdora rasa, Ko3QQUIMEHT MOJIE3HOTO AEHCTBHSI TEIJIOBOTO
JIBUTATEIS; IPU OTMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIb3yEeMbIX BEITUYHH,
uX OOO3HAYCHHMS M EIMHHUIBI, HAXOAUTHb (POPMYJBI, CBS3BIBAIOIINE JAHHYI0 (U3NUYECKYIO
BEJIMYMHY C JPYTMMH BEJIUYHHAM;

ONMCBHIBATh HM3YUYECHHBIEC JJICKTPUUECKHE CBOWCTBA BEIIECTBA M IJIEKTPUYECKUE SBIICHUS
(TIportecchl), UCTONB3Ysl (PU3UUECKUE BETMYMHBL AJIEKTPUUYECKHH 3apsijl, SJICKTPUUYECKOE IOJIe,
HANpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYMH, HUX OOO3HAu€HUS M EIUHMILIBI,
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEJIUUYUHAMY;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBJICHUS, MCIONB3Ys (pU3MUECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro tarorenus, |, |l u |1l 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXaHUYECKOM SHEPIUH, 3aKOH COXPAHEHMs MMITYJIbCA, IPUHIUI CYNEPIIO3ULUN CUJI, IIPUHIUI
paBHOIIPaBUsI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETHUECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMmIepaTypoil, NepBblii 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUs
JJIEKTPUUECKOro 3apsijia, 3akoH KyioHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BhIPAKEHHE U YCIOBUS (IPaHULIbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMIIBI IEHCTBHS MAIIHH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHMUS B IIOBCETHEBHOM KU3HU;

BBINOJIHATh SKCIEPUMEHTHI [0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBJIEHUH U IPOLIECCOB C
UCIOJIb30BAaHUEM NPAMBIX U KOCBEHHBIX HW3MEpEeHuH, npu 3ToM  (QOpPMYIHPOBATH
npobnemy/3agady M TUNOTE3y Y4YeOHOrO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEeJI0KEHHOT0 000PY0BAHUS, TPOBOAUTH OMBIT U (OPMYIUPOBATH BHIBOIBI;

OCYILECTBIIATh MpPSIMBIE W KOCBEHHBbIE H3MEpPEHHs (QHU3UUECKUX BEJIWYHMH, INPH ITOM
BBIOMPATh ONTHUMAJBHBIM CIIOCOO W3MEPEHUs M HCHOJIb30BaTh H3BECTHBIE METOJbl OLIEHKU
MIOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMU C HCIHOJb30BaHUEM
OpSAMBIX U3MEPEHUil, MpH OSTOM KOHCTPYHUPOBaThb YCTAaHOBKY, (PUKCHPOBaTh pe3yJbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHJE TaOIMI[ M rpadUKOB, AeiaTh BBHIBOJBI
0 pe3yJIbTaTaM MCCIIE0BAHNUS;

coOnrofarh mnpaBuiaa O€30IacCHOrO TpyJa MpU MIPOBEACHHM HCCIEOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIIe0BAaTeNbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U J1abOpaTOpHOro 000pyI0BAHUS;

pemate pacu€THbIE 3aJadd C SIBHO 3a/laHHOM (U3WYECKOM MOJENbl0, HCIOJIb3YS
¢buznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/ladll BHIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYINbI, HEOOXOAMMbIE UIs €€ pelIeHHUs,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHUs (PU3MYecKol BEIMUHHBI,

pemaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIETIOYKY
PacCyXJIEHUI ¢ ONOPO¥ HAa M3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHUS,

UCNOJb30BaTh MPH pEUIeHHH Y4YeOHBIX 3aJad COBpPEMEHHbIe HMH(OpMaIMOHHBIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETALMH U TPEACTaBICHUS y4eOHOH u
HAYYHO-TIOMYJISIPHOM HH(QOpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIo;

NPUBOUTH NMPUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX yUEHBIX-(PU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCMOJb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJIHEBHOW JKU3HM IS
oOecrieyeHns O€30MACHOCTH MPH OOpaIEHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpaHEHHS 3JI0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO IMOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IpYIIIE C BHIIOJHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIaHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpelesiarh OO0A3aHHOCTM W IUIAHUPOBaTh JAEATENbHOCTh B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHWBATh BKJIAJ Ka)JIOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHne paccMaTprUBaeMOi POOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3ysbTaThl HA 6a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTb Y OO0YYAIOLINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTOo (GU3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTUHBI MMPA, B PA3BUTUM COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
NEeSITeIbHOCTH JIFO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBHIBaTh TPAHMLIBl TPUMEHEHHUS M3YUYEHHBIX (U3NYECKUX MOJeNel: TOYeuHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBbIH HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIETTb aTOMHOTO sIJIpa MPH PEeIIeHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHUE SIBIEHUS (IIPOLECcChl) U OOBACHATh MX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
MHAYKLIMS, JAEUCTBUE MAarHUTHOTO I0JI1 Ha MPOBOAHMK C TOKOM M JBIXKYILIUMICS 3apaf,
3JIEKTPOMAarHuTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPasKEeHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W HOJsApU3alUs CBeTa, JUCHEPCUsl CBeTa,
doroanekrpudeckuit 3¢dekt (porodddekr), CBETOBOES aBleHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MICKYCCTBEHHAs PaIi0aKTUBHOCTD;

OIKCBIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUH 3apsj, Cujla TOKa, JIIEKTPUYECKOE
HaNpsDKEHUE, JIEKTPUUECKOE COITPOTUBIICHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIas CUIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTYyIIKW, SHEPIHsl AJIEKTPUUYECKOr0 M MarHMTHOTO MOJeH, Mepuoj] U 4YacToTa KojeOaHUil B
KoJ1e0aTeJIbHOM KOHTYpE, 3aps] U CHUJla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUYECKUIH CMBICT MCIOJIB3YEMbIX BEIWYMH, UX O0003HaueHUs M EAMHHUIBL,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTMUUHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIyibc (OTOHA, TMEpPHOJ MOJypacmaga, JHEprus CBSA3M AaTOMHBIX SAep, NPHU ONUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIONB3YEMbIX BEIUYMH, MX OO0O3HAUYEHUs u
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (PU3MYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETMUHHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3Ys (pU3MUECKHe 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO U IMAPAIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH SJIEKTPOMAarHUTHOM  WHIYKIMU, 3aKOH
MPSIMOJIMHEHHOTO pacHpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAXEHMsI CBETAa, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHME OWHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXpAaHEHHsS] SHEPrHH, 3aKOH
COXPAHEHHs HMIIYJIbCA, 3aKOH COXpPAHEHMsI D3JEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MacCOBOI'0 4YMCJIa, MOCTyJaTsl bopa, 3aKOH PaJMOaKTUBHOIO pacmazia, NMpH TOM pa3iudarb



CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BbIpaKCHHE W YCJIOBUS (TpaHUIIb,
00jacTi) IPUMEHUMOCTH;

OIpEEIATh HAIlpaBICHUE BEKTOPA MHIYKLIUU MArHUTHOTO IOJIS MPOBOJHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATH N300paKeHHE, CO3aBAEMOE TNIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCICAOBAHHIO (DU3MUYECKUX SBIEHUH U TPOLIECCOB C
UCTIOJIb30BAaHUEM  TPSAMBIX W KOCBEHHBIX HW3MEPEHWil: mpu d3ToM  (GOpPMYIHPOBATH
npobiieMy/3ajauyy W TUNOTE3y Y4eOHOrO OKCIEPUMEHTa, CcOoOMpaTh YCTaHOBKY U3
MPEeJI0KEHHOTO0 000PYI0BAHUS, TPOBOAUTH OMBIT M (POPMYIUPOBATH BHIBO/IBI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUYECKUX BEIWYHMH, IMPH STOM
BbIOMpaTh ONTUMAJIbHBI CIOCOO H3MEPEHUS U MCIIONb30BaTh W3BECTHBIE METObI OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEIHUYUH C UCTIOIH30BAHUEM MPSIMBIX U3MEPEHUH:
IpYA 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yibTATHI MOJYYEHHOH 3aBHCHMOCTH
¢u3nUecKkux BEIMYMH B BHAEC TaOmMI W TpaduKoOB, [enaTte BBIBOABI IO pe3yjbTaTaM
UCCJICJIOBAHMUS,

coOnrofarh mpaBuiaa O€30MacHOro TpyJa MpU MNPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 JKCIIEpUMEHTA, Yy4E€OHO-UCCIIENOBATEIbCKOM M IMPOEKTHOW JESATENIBHOCTH C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000OPYIOBAHUS;

pemiate pacu€THbIE 3a/a4dl C SIBHO 3aJaHHON (U3UYECKOM MOJENbI0, HCIOJIb3Ys
dbuznyeckue 3aKOHbI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/la4l BHIOMPATh (PU3UUYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE IS €€ pEelIeHHS,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaUeHUsI (PU3NUECKON BEIUUNHBI,

pelaTh KayecTBEHHBIE 33/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccy’kKIeHHUI ¢ OOpOoi Ha N3yUYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHUS;

UCIOJIb30BaTh NPU pPELIEHUMH Y4YeOHBbIX 3ajjad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJOTHM JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUMU U MPEICTaBICHUs] y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OpMaIuM, NOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4aeMyI0 HHPOPMALIUIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3InyaTh
yCIIOBUS UX 0€30MaCHOI0 UCIOJIb30BAaHUS B IOBCETHEBHOM JKU3HU;

IPUBOANUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKWE 3HAHHUA MO (U3UKE B TIOBCEAHEBHOW KU3HMU JUIA
oOecrnieueHrs 6€30MacHOCTH MpU 0OpallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpere;

paboTaTh B TPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJIeH, IUIaHUPOBATh paboTy
IpyNIbl, palUOHAJIBHO pacHpeleNsiTh OOf3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTh B
HECTaHJIaPTHBIX CUTYyallMsIX, aIeKBaTHO OLIEHWBATh BKJIAJ Ka)/J0TO M3 yYaCTHUKOB TPYMIBI B
pelIeHre paccMaTpruBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

@Da30BbIe NEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
4 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KoaunuyecTBO 4acos

Koutpoas  IIpakTnue JaekTpoHHbIE (HU(POBHIE)
Ne i/ HaumeHoBaHue pa3jiesioB M TeM NPOTrPAMMBbI
Bcero HbIe cKHe o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. JIEKTPOJIUHAMMUKA
bubmuorexa [JOK
1.1 MarunuTtHoe nojie. JIeKTpOMarHuTHAsT HHAYKIIHS 11 1 3 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUWSI 1 BOJIHBI
bu6nmoreka [JOK
2.1 M 1
€XaHUYECKHUE U IJIEKTPOMArHUTHBIE KOJICOAHUS 9 htts://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 M 1
€XaHWYECKUE W IJICKTPOMATrHUTHBIC BOJTHBI 5 httos://m.edsoo.ru/7f41697c
bu6mmoreka [IOK
2.3 0] 10 3
frrra https://m.edso0.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuorexa [JOK
OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
" DJIeMEHTbI KBAHTOBOU ONTUKH . BuGmorexa LOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Utoro no pazgeny

15

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

bu6mmoreka [IOK
https://m.edso0.ru/7f41c97¢c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 I;tilf;:lll//lr?:;(szgroullif4lc97c
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Obo06mraroriee MOBTOPEHNE 4 Etilfsj?ll/llrzfgszgrou/gf4lc970
Htoro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
[1]
':;'H Tema ypoka Beero Kontpoabubie IIpakTHueckue fd[:;:EHﬂﬂ :)Igl?al;zf;:fenbnme
padoThI padoThI pecypenI
®du3rka — HayKa 0 IpUpO/IE.
1 Hayunblie MeT(})II[I)I HO?I,)H;HIfﬂ 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u Mecto pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpPHOE ITPsAMONIMHEITHOE 1 bubnnorexka [HOK
JBWKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEeHHOE MPSMOTIUHENHOE 1 bubmuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.

v JBr>KeHME MaTepHaIbHOM TOYKH I10 1 bubnuorexa [JOK

OKPY>KHOCTHU

https://m.edsoo.ru/ffOc3ada
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[Ipunnun otHOCcUTENbHOCTH [ anumnes.

ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOW DHEPrUUn

8 HuepunanbHble CUCTEMBI OTCUETA bubmmorexa LIOK
prt . ’ https://m.edsoo.ru/ff0c3be8
ITepsbiii 3akoH HproTOHA
Macca tena. Cuia. [lpunnun
9 cynepno3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ffOc3be8
HeroToHa aiist MaTepuanbHON TOYKU
Tpetuii 3akoH HeroToHa 11 bubnnoreka [JOK

10
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

PP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Koaddunment tpenus.

13 Cuna Zgn OTMBneSH(l:[ 1? )31 BI/I)Pi(eHI/II/I bubmmorexa [JOK

p P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
[ToctynaTtensHoe U BpamareabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnoreka [JOK
MowmenT cusl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENA
HNMnynbsc MaTepuanbHOU TOYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOUEK. bubmuoreka [IOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBMKCHHE
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MarepuajibHON bubnuoreka [IOK

https://m.edsoo.ru/ff0c4502
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17

18

19

20

[TorennmaneHas 3HEPrUsl.
[ToTeHumanbHas FHEPrus ynpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

IloTenumanbHble M HENOTEHIMAJIbHEIE
cuibl. CBs3b pabOTHI
HEMOTEHIMAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPTUU

JlaGopaTtopHnas pabota
«HMccnenoBanue cBsi3u pabOThI CUITHI C
M3MEHEHHEM MEXaHUYEeCKON SHEepPTruu
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3NHOBOTO KIyTa»

KonTponbHas pabota mo Teme
«Kunemaruka. /[nunamuka. 3akoHbI
COXpAHEHHUs B MEXaHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYJIISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
1 TBEPJIBIX TEI

23

Macca monekyin. KonuuectBo
BemlecTBa. [locrosuHas ABoraapo
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TermoBoe paBHOBecue. TemnepaTrypa

24 u e€ usmepenue. lllkana remneparyp
Lenscus

o5 Wneanpnsiii raz3 B MKT. OcHOBHOE bubnuorexa [JOK
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 cpeaHel KHHETUYECKOM SHEPruun bubnnoreka [JOK
JIBUKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSHUS
pa3pexKEHHOTO Ta3a

29 W3omporieccel B neabHOM rasze u ux bubnuoreka [IOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTpennsist sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
crroco0n! e€ m3meHeHus1. KoanuecTBo bubmuorexa [JOK

30
TEIJIOTHI U paboTa. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HJI€aTLHOTO
rasa

bubmuorexa [JOK

31 Brwt Temonepean https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.

32 KonuuecTBo TemnoTsl npu bubnnoreka [HOK

Tertonepenaye. AnunabaTHBIN TIpolece

https://m.edsoo.ru/ff0c5¢c36
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[IepBblil 3aKOH TEPMOAUHAMUKU U €TI0

bubmuoreka [JOK

33
MIPUMEHEHHUE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs nporeccos B
34 npu (I: e. Bropoit I;aIIjOH bubmmorexa LIOK
prpoie. B10p https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteust u KII1/ TernmoBoit bubmuorexa [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJI
37 DKoJoru4eckue npooIeMbl
TEIUIOHEPTETHKU
38 Ob6o6maromuit ypok «MouekyisipHas bubnnorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KonTponbHas padora no teme
39 «Monexkynsprast pusuka. OCHOBBI bubmorexa HOK
Yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpazoBanue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3AyXa. HacklleHHbIH bubmmorexa [JOK
AyXa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnnorexka [JOK
CBOMCTB KpHUCTAILIOB. JKujakue https://m.edso0.ru/ff0c65f0
kpucTtayyibl. COBpeMEHHbIE MaTepPHAITBI
[InaBrneHue u KpUCTAIIN3ALIUS.
43 Y aenwHast TemioTa MJaBJICHUS. bubnuorexa [JOK

Cyb6numarust

https://m.edsoo.ru/ff0c6708
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bubmuorexa [JOK

44 v §
PABHCHHE TEIIOBOro banatca https://m.eds00.ru/ff0c6820
DJIeKTpU3alus Tell. DJIEKTPUUECKUN
45 3apsia. J{Ba BUIa SJEKTPUYCCKHUX bubmorexa OK
A a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
ITpoBOIHWKH, TUDIIEKTPUKH U
46 H(?JI MPOBOIHUKHU 32112))H COXpaHEHUs bubmmorexa [TOK
yup ' P https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToyeuHBIN 3I€KTPUISCKUHN bubmorexa LOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpsx€HHOCTB 3IEKTPHUYECKOT0
48 nosist. [IpuHnun cynepno3unuu bubnuoreka [IOK
ANEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 o, Ilorennman. PasHocts bubmorexa LOK
’ tal. https://m.edsoo.ru/ff0c6f00
MMOTEHIMAJIOB
IIpoBOIHMKH U OUDIEKTPUKHU B
50 Z-)J'IpeKT i[)CTaTI/I‘{CI(l:KOM noljle bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JuanekTpudeckasi MpOHUIIAEMOCTh
bu6mmorexa [IOK
51 é . K
IekTpogmKocTs. Kornencarop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCaTOpa. JHEPIrus 3apssKEHHOTO bubmorexa HOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlaGopaTtopHas pabora "M3mepenne

3JIEKTPOEMKOCTH KOHAeHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

[IpuHMI nEelCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO
arnapara, CTpyHuHOro mpuHTepa.
DJIEKTpOCTAaTUUYECKas 3aIUTa.
3a3eMiieHHe AIEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akon Oma it
y4acTKa [enu

[TocnenoBarenpHOE, TApaLIEIBHOE,
CMEIIaHHOE COeIMHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«M3y4yeHne cMenIaHHOro COeTUHEHUS
PE3UCTOPOBY

PaboTa 1 MOIIHOCTH ANMEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

0.5

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

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

58

3axoH OMa 71 TOJTHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«3mepenune DJ1C uCTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

0.5

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

59

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
METaJI0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
teMriepaTypbl. CBepXIIPOBOIUMOCTh

60

DJIEKTPUUYECKU TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB



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

[ToynpoBoAHHUKH, UX COOCTBEHHAS U

61 IIpUMeCcHas MPOBOAUMOCTb. CBOICTBA 1 bubnmoreka [JOK
p—~n-nepexoaa. IlosynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOOpbI
DNEKTPUUECKUH TOK B pacTBOPax U

62 paciuiaBax 3J€KTPOJIUTOB. 1 bubmumoreka [IOK
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 1 bubnuorexa [JOK
HECAMOCTOSTENBHBIN pa3psa. MonaHus. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DnexTpuueckre npuOopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHune. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O06o0mmarmui ypok 1 bubnnorexa [JOK
«DNEKTPOAUHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonrponbHas pabora no reme

66 «Qnexrpocraruka. [locTosHHBII 1 bubmuoreka [IOK
ANEKTpUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHsiit ypok. KonTponbHast 1 bubnnorexka [JOK
pabota o Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O600mmaomui ypok 1 bubmuoreka [IOK
o reMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Kourpoas  Ilpakrtuue [larta
Tema ypoka o0pa3oBaTe/ibHbIE
n/m Bcero  Hble cKHe H3y4eHusI
pecypcsl
padoThI padoThI
[TocTosiHHBIC MArHUTHI U KX
B3auMOo/ieiicTBUe. MarHuTHOE T0JI€. 1 bu6mmoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHMTHON HUHIyKIIUU
MarHuTHOE 110JIe TIPOBOJHHUKA C TOKOM.
OmeiT Opcrena. B3aumoeiicteue 1 bubnnorexa [IOK
P ’ https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
JlaGopatopHnas pabora «3yueHue 1 1 bubnuoreka [IOK
MAarHUTHOTO TOJS KaTYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBUE MarHUTHOTO MOJISl HA IPOBOTHUK
¢ TokoM. Cuna Amnepa. JlaboparopHas bubnnorexka [JOK

paborta «MccnenoBanue neicTBus https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA
bu6mmoreka [IOK

ABHKYILYIOCS 3APDKEHHYIO HACTHILY. Cilia L https://m.edsoo.ru/ff0cadf4

Jlopenmna. Pa6ora cunsl Jlopeniia

OnexkTpomarauTHas MHAyKIus. [ToTok
BEKTOpa MarHuTHON uHAyKuu. 3/1C

1
WHIYKIHAH. 3aKOH DJIEKTPOMAarHUTHON
naaykunu Gapanes
JlaboparopHas padota «ccnenoBanue 1 1 bubnmoreka [JOK

SIBJICHUSI DJICKTPOMArHUTHOW WUHIYKIIUW)Y https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NHayKTUBHOCTB. SIBIEHUE CAMOUHIYKLWH.
OJIC caMOMHAYKIIUUA. DHEPTHUS MArHUTHOTO
MOJIS1 KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

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

TexHuueckue ycTpomucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
JIEKTPOMArHuThl, JEKTPOIBUIaTEIb,
YCKOPHUTENHN JIEMEHTaPHbIX YaCTHIL,
MHIYKIIMOHHAs NIeYb

10

O6o6maromuii ypok « MaraHuTHoe ToJe.
3HeKTpOMaFHI/ITHa$I WHIAYKOUS»

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

11

12

13

14

KonTponbnas pabota no teme «MaruutHoe
mosie. DJIEKTPOMarHuTHasE WH Ty KIS

CB00OOIHBIE MEXaHUYECKHE KOICOaHM.
IMapmonnueckue konedanus. YpaBHEeHHE
rapMoHHUYecKUX Konebanwuii. [IpeBparenue
SHEPTUU

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

Konebartenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJeOaHMs B
ueaIbHOM KoJieOaTeTbHOM KOHTYpE.
AHasnorus MexJy MEXaHU4EeCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHna. 3aKOH COXpaHEHUs
OHCPIHUU B UACAIIBHOM KOH€6aTeJII:HOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

17

IIpencrasnenue o 3aTyxarmux
Kosie0aHusAX. BbIiHy X 1eHHbIE
MexaHu4deckue kojedanus. Pesonanc.
BbIHyX1eHHBIE 2JIEKTPOMarHUTHbIE
KoseOaHus

IlepemenHnsblii Tok. CUHYCOUJAJIbHBIN
MepeMEeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYJHOE U JEHCTBYIOILIEE
3HAYEHUE CUJIbI TOKA W HAIIPSAKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso, nepegada
U IIOTpeOJICHHUE IEKTPUYECKON SJHEPTUU

19

20

21

22

YCTpONCTBO U MPaKTHUECKOE MPUMEHEHUE
ANEKTPUYECKOT0 3BOHKA, FeHepaTopa
MIEPEMEHHOT0 TOKa, JTMHUH 3J1eKTponepeaayd

OKOJIOTUUECKHE PpUCKHU IpU IPOU3BOJACTBC
QJICKTPOIHCPIUU. KYJ'HJTypa HCIIOJIb30BaHUA
QJICKTPOOHEPIUU B MMOBCEAHEBHOM JKU3HU

MexaHnudecKkre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpocTpaHEHUs U JJIMHA BOJIHBI.
[Tonepeunble U TPOOJIbHBIE BOJIHBI

3ByK. CKOpOCTh 3ByKa. | pOMKOCTB 3ByKa.
Bricota Tona. TemOp 3Byka

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

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

23

24

DNeKTpOMarHuTHHIE BOJIHBI, UX CBOICTBA U
ckopocTs. [IIkana 371eKTpOMarHUTHHIX BOJIH

[IpuHIMIIBI PaAMOCBA3U U TEIECBUACHUS.
PazButue cpencts cBsa3u. Pagnonokanus

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



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

KonTponbras padbota «Konebanus u

bubmuoreka [JOK

25
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA B
26 0 pHO OJTHOH cpe I:a ququmﬁ HUCTOYHHK bubmmorexa [JOK
AHOPOA peie. https://m.edsoo.ru/ff0cd350
ceera. Jlyu cera
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue n3obpaxeHuii B bubmmorexa [JOK
' p P https://m.edsoo.ru/ff0cd4e0
TUTIOCKOM 3€pKaJie
[Ipenomiienue cBeta. [lonHoe BHyTpeHHEe
28 oTpaxkeHue. [IpenenbHbIil yroi moaHoro bubmmorexa LOK
P - HpeA y https://m.edsoo.ru/ffocd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopnas padota «3mepenue bubmmoreka [JOK
[I0Ka3aTelIsl PEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenne n3obpaxeHuii B
30 muH3e. Dopmyria TOHKOM JTMH3EI bubmmorexa [JOK
- POPMY ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JTuH3bI
31 JlaGopatopHnas pabota «lccnenoBanue
CBOWCTB M300paXeHUH B IMH3aX»
Hucnepcus cseta. ClokHbIN cocTaB 06e10ro
32 csera. L[Ber. JJaboparopHas paborta
«Habmoienne aucnepcun cBeTa
33 Wnrtepdepennus creta. Judpaxnus ceera. bubnnoreka [JOK
JudpakionHas pemeTka https://m.edsoo.ru/ffOced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonsapwuzanus ceera https://m.edsoo.ru/ff0cf02e
Onrtuyeckre npuOOPHI U yCTPOHUCTBA U
35 yCIIOBUA UX O€30MIaCHOTO MPUMEHEHUS



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKON

36 MexaHuku. [locTynarel cnenuaibHON bubmmorexa [JOK
] 4 t https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIBHOCTH
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH.
37 3ameJieHre BpEMEHH U COKpaIllEHUE bubmmorexa [JOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOM
38 gacTuibl. CBS3b MACCHI C YHEPTUCH H bubmmorexa [JOK
Hpt- p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPIHS MTOKOS
39 KonTponbnas padota «Ontuka. OCHOBBI bubnuotexa [JOK
CIIeIMAIbHON TEOPUH OTHOCUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyina [Inanka. Dueprus u bubnnorexa [HOK
UMIyJIbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeITHE U HccienoBanue Gorodddexra. bubnnoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEeHHE
42 317IHmTeI(7II)Ha H?I(b(bomaq);ema «Kpacnas bubmmorexa LIOK
a - (BP https://m.edsoo.ru/ff0d015e
rpanuna» Gorosdgexra
43 Hasnenue ceera. Onwitel [1. H. JleGenena. bubnuoreka [JOK
XHUMHYECKOE ICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHn4ecKue ycTpoucTBa U IPAKTUYECKOE
44 npuUMeHeHue: (oTorIeMeHT, GOTOAATUHUK,
CoJIHeUHas OaTapesi, CBETOIUO]]
45 Pemrenue 3amau no reme «JI€MEHTHI bubnmoreka [JOK
KBAHTOBOU ONTHUKI https://m.edsoo.ru/ff0d0302
Mopens aroma Tomcona. OnbIThI
bu6mmoreka [IOK
46 Pesepdopna o paccessHUIO 0-9aCTHIL.

IInanerapnas mozens aTroma

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK

4 Hoctynatet bopa https://m.edsoo.ru/ff0d0Oafa
W3nyyeHnue u norjiomieHue GOTOHOB MpH

48 nepgxoz[e aToMma ¢ OJTHOTO y([b;OBH}I 3HCII))FI/II/I bubmmorexa LIOK

. https://m.edsoo.ru/ff0dOafa
Ha Jipyroil. Buasl ciekTpos
BoaHoBEIEe cBOiicTBa yacTull. BoaHEI ae

49 bpoina. KoprnycKyisipHO-BOJIHOBOI bubnnorexa [HOK
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3Iy4YeHue
OTKpbITHE paInOaKTUBHOCTU. OMBITHI

50 Pesepdopa o onpenenenuto cocraBa bubmorexa LHOK

https://m.edsoo.ru/ff0d0fd2
PaZAMOaKTUBHOIO U3TyUYEHUS
CgoiictBa anbda-, 6eTa-, raMMa-U3IydeHUsI.

o1 BimstHue pagnoakTHBHOCTH Ha KUBBIE
OpTaHU3MBI
OTKpbITHE IPOTOHA U HEWTpOHA. V30TOMBI.

59 Anbda-pacnan. DNeKTpOHHBIN U bubnuoreka [IOK
MO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edsoo.ru/ff0d1162
U3JIy4yeHue
DHeprust CBA3M HyKJIOHOB B sijipe. SnepHble

53 peakuuu. Snepusiii peaktop. [Ipodnemsi, bubnmoreka [JOK
[IEPCIEKTHUBBI, JKOJIOTUYECKHUE ACTIEKTBI https://m.edso00.ru/ff0d1356
SIIEPHOM SHEPTETUKH
OneMeHTapHbIe YacTHIIbI. OTKPBITHE
no3uTpoHa. MeTobl HaOmo1eH!s U

54 pErucTpalnyy 3J1€MEHTAPHBIX YACTHII. bubnuorexa [IOK

Kpyrasiii cton «PyHnaMeHTalIbHbIE
B3auMoeHCcTBUA. EAHCTBO Qusznueckoit
KApTUHBI MUPA»

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aaoro Heba. Co3pe3ausi, spKue
3BE3/Ibl, TUIAHETHI, UX BUJIMMOE IBUKECHHE.
Conneynas cucrema

56

57

Connne. ConHeuHass aKTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

3BE3/16I, X OCHOBHBIEC XapaKTEPUCTUKH.
3BE3/1bI INIABHOM MTOCIIEI0BATEIBHOCTH.
BnyTtpenHee cTpoeHue 3BE3.
CoBpeMeHHbIE NPEACTABICHUS O
MIPOUCXOXKACHUU | dBoJoIK CoHIA U
3BE3]

58

59

60

Mnineunsiii [lyTe — Hama ["anakTuka.
[Tonoxenue u apmxenne CoyHLa B
lNamaktuke. ['anaktukn. YEpHbIE IBIPHI B
sIpax rajJakTHK

Bcenennas. Paz0eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe n3iydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

62

63

Kontponbnas padota «1eMEeHTHI
aCTPOHOMUU U aCTPOPHUIUKI

O6o6matomuit ypok. Ponb pusuku u
aACTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ITUYECKOH cdepax IesTeTbHOCTH YeTIOBEKa

O6o6matomuii ypok. Poib u Mecto pusmku
U aCTPOHOMHUH B COBPEMEHHOM HAay4YHOU
KapTUHE MHpa




O6o6maromuii ypok. Pois ¢pusndeckoii

64 TeopuH B (GOPMHUPOBAHHUHU MPECTABICHUHN O 1
¢bu3nyeckoil kapTUHE MUpa
O6o06matomuii ypok. Mecrto pusudeckoit
65 KapTUHBI MUpPa B 001LEM pALy 1
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IPEJCTAaBICHUNA O IPUPO/IE
66 PesepBHbIil ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHas HHIYKIHS
67 PesepBHbiiil ypok. Ontuka. OCHOBBI 1
CIEeLUAIbHON TEOPHH OTHOCUTEIILHOCTH
68 Pesepnsrii ypok. KBantoBas ¢usuka. 1 bubnnorexa [HOK
DeMeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB 10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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