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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma o ¢u3uke 6a30BOr0 YpOBHS Ha YPOBHE CpeAHETo 00IIero oopazoBanus pa3padoraHa
Ha OCHOBE TMOJOXEHUI M TpeOOoBaHMII K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa3zoBaTelbHOMN
nporpammsl, npenactaBieHHbIx B ®T'OC COO, a Taxke ¢ yuétoMm (enepanbHoi pabodeil mporpaMMel
BOCIMTAHMSI W KOHLEIMIWU TMpenojaBaHus y4yeOHoro mnpeamera «®dusuka» B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yommux OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI.

Pabouas mporpamma 1o ¢usuke pa3paboTaHa B COOTBETCTBUM ¢ paboueil mporpammon
Bocniutarust MAOY «Jluneit Ne 77 r. UensiOunckay.

Copep:xanue mporpaMMbl Mo (U3HMKE HalpaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOUH
KapTuHbI Mupa obydatonuxcsi 10—11 kimaccoB npu oOyueHnn ux Gu3nKe Ha 6a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-JIeITeIbHOCTHOTO ToaxoAa. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC
COO x mIaHUpyeMBIM JHYHOCTHBIM, NMPEAMETHBIM M METAalpeJMETHBIM pe3ylbTaTaM oOyueHHs, a
TaK)K€ YYUTHIBAET HEOOXOJMMOCTh pEaU3allii MEKIIPEIMETHBIX CBs3ed (DU3UKU C €CTECTBEHHO-
HAyYHBIMH Y4YeOHBIMH TIpeaMeTaMu. B Hell ompenensioTcss OCHOBHBIC IENU U3y4eHHS (PHU3UKH Ha
ypOBHE cpeaHero oOmero o0pa3oBaHuUs, IUIAHUPYEMbIe pe3yJabTaThl OCBOEHHUS Kypca (U3HKH:
JTUYHOCTHBIC, METANIPEIMETHBIC, TPEIMETHBIC (Ha 6a30BOM YpPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® [UIAHUpYEMbIE pPE3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YIBTATHI 10 rojiaM 00yUEHUs;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

dusnka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIAas B KaueCcTBE y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ] B CHUCTEMY 3HAHHI 00 OKpYKarolleM MHpE.
konbHBI Kypc (QHU3UKH — CHCTEMOOOPa3yIOUINi /sl €CTeCTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB,
MOCKONIbKY (PU3UYECKHE 3aKOHBI JIeKAaT B OCHOBE IMPOLIECCOB M SBJICHUN, H3y4aeMbIX XHUMHUEH,
oumonorueit, Qusmdeckoii reorpadueii m actpoHomued. Mcmonapb30BaHWE W AKTUBHOE MPUMCHCHHE
(bu3MuecKUX 3HAHUW OIpenesseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHONOTUH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEGHHUS KOCMOCA, IIOJIyY€HUSI HOBBIX MATE€PUAIOB C 33JaHHBIMU
cBoiicTBamu U Jpyrux. M3ydenue (pU3MKU BHOCUT OCHOBHOW BKJIad B (POPMHpPOBAHHE €CTECTBEHHO-
HAayyHOM KapTHHBI MHUpa OOyd4aromuxcs, B (OPMHUPOBAHHME YMEHUHU NPUMEHSATh HAy4YHBIH METOA
MO3HAHUS P BHIMIOJHEHUHU UMHU Y4EOHBIX HCCIIEIOBAaHUH.

B ocHoBy Kkypca ¢u3uku st ypoBHS CpenHEro oomero oOpa3oBaHUS TOJIOXKEH PsJl HJCH,
KOTOPbIE MO>KHO PacCCMaTpPUBATh KaK MPUHIUIIBI €70 IIOCTPOCHHUS.

Hoes yenocmmnocmu. B COOTBETCTBUM € HEM Kypc SBISETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COZIEp)KUT MaTepual U3 BCeX pa3fesioB (PMU3MKH, BKIIOYAET KaK BOIPOCH KJIACCHYECKOH, Tak MU
COBpEMEHHOM (pU3HUKH.

Hoes eenepanuzayuu. B cooTBETCTBUM ¢ HeW Marepuan Kypca (GU3MKH OOBEAMHEH BOKPYT
¢usnyeckux Teopuil. Benymmum B Kypce sBisieTcs (OPMHpPOBAHUE TPEICTABIEHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuzanus TmpeanoyiaraeT HUCHOIb30BaHUE TyYMaHHUTAPHOTO
MOTeHIIMaaa PU3NYECKOW HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS (M3UKH C pa3BUTHEM OOIIECTBA, a TAKXKe
C MHUPOBO33pPEHYECKUMH, HPABCTBEHHBIMH U 3KOJOIMYECKHMMHU POOIEMaMH.

Hoesa npuxnaownoti nanpasnennocmu. Kypc ¢Gu3NKu mOpeanojaraeT 3HaKOMCTBO C IIUPOKHUM
KPYrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoea  skonocuzayuu  peanusyercsa  IOCPEICTBOM  BBEICHHS  DJIEMEHTOB  COJAEpIKaHMUS,
MOCBALIEHHBIX YKOJIOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHHUKH U
TEXHOJIOTUH, a Takke 00CYXJAeHUs MPoOJIEM PALMOHAIBHOTO MPHUPOIONOIb30BaHUS U HKOJIOTHUECKOM
0€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (DU3MKU Ha YPOBHE CPEHEro 0o0IIero oopa3oBaHus SIBISIFOTCS
¢uznyeckue Teopun (GOpMHPOBAHUE MPEACTABICHUM O CTPYKType MOCTPOCHHs (PU3NUECKOH TeopHH,
ponu (GyHIAMEHTAJIbHBIX 3aKOHOB M TPUHIUIOB B COBPEMEHHBIX MPEACTABIEHUSAX O IPUPOJIE,
rpaHHIaX IPUMEHUMOCTH TEOPHHl, /Ul ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IIPOLIECCOB).



CHuCTEeMHO-JIeSITeNbHOCTHBIM TMOAX0X B Kypce (M3MKM peanusyeTcs Npekae BCero 3a Cyer
OpraHU3aIMH AKCIIEPUMEHTAIBHON eATeIbHOCTH oOyuatomuxcs. J{ias 6a30Boro ypoBHs Kypca GU3NKU
— 3TO HCHOJB30BAHHE CUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX AIKCIIEPUMEHTOB M J1a0OPaTOPHBIX
paboT, KOTOpbIe B Mporpamme Mo (pusuke oObeAUHEHB! B OOIINN CIMCOK YYCHUYECKUX MPAKTHUYECKUX
paboT. Beienenue B ykasaHHOM IepeyHe Ja00paTOPHBIX PabOT, MPOBOAUMBIX ISl KOHTPOJIS M OLICHKH,
OCYIIECTBISIETCA YUaCTHUKaMU 00pa30BaTEIbHOTO MpoIiecca UCXO0 I U3 0COOEHHOCTEH TUTaHUPOBAHUS
ocHameHus1 kabuHera ¢u3uku. Ilpm 3TOM oOecreumBaeTCsi OBNIAZCHUE OOYYAIOIIUMHCS YMEHHSIMHU
MIPOBOJIUTH KOCBEHHBIC M3MEPEHUSs, UCCIECIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH U MMOCTAHOBKY
OIIBITOB TI0 MPOBEPKE MPEUIOKEHHBIX TUIIOTE3.

Bonbioe BHUMaHME ynenseTcsl PEUICHHI0 pacu€THBIX M KauyeCTBEHHBIX 3amad. Ilpu stom s
pacuy€THBIX 3a7ad IMPHOPUTETOM SBIAIOTCS 3aJadydl C SBHO 3aJaHHON (u3ndeckoil MOJembio,
MO3BOJISAIOIINE TPUMEHSATh U3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, Tak U
MHTErpUpYs 3HAHUS M3 PA3HBIX pa3fenoB. [y KaueCTBEHHBIX 33/1a4 MPUOPHUTETOM SBISIFOTCS 3a/laHHS
Ha 00BsSCHEHWE MPOTEKAHUS (PU3NICCKUX SIBICHUN M TPOIECCOB B OKPYXKAIOIICH >KU3HH, TPEOyIoIue
BBIOOpA (PU3UUECKON MOJIENH JUTS CUTYAIlH IPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedboBanusmu @I'OC COO k marepuanbHO-TEXHUYECKOMY OOECIICUCHUIO
ydeOHOro mporecca 0a3oBBI YpOBEHb Kypca (HM3MKM Ha YPOBHE CPEIHEro oOmero oOpa3oBaHHUs
JOJDKEH M3Y4YaThCsl B YCIOBHUSX MPEAMETHOrO KaOWHETa (M3UKU WM B YCIOBHAX WHTETPHUPOBAHHOTO
KaOMHETa MPEeIMETOB €CTECTBEHHO-HAyYHOTo IUKIIa. B xabuHere pusnku n0KHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyJOBaHWE Ui BBIOJHEHHUS YKa3aHHBIX B IpOrpaMMe MO (HU3UKE YUYECHHUECKUX
NPaKTHYECKUX padoT M JEMOHCTPAIMOHHOE 000PYy/10BaHHE.

JleMOHCTpanMoOHHOE 000pynoBaHue (POPMHUPYETCS B COOTBETCTBUH C MPUHIIUIIOM MHHUMAIIbHOM
JIOCTaTOYHOCTH W OOECIeYMBaeT IOCTAHOBKY MEPEYMCICHHBIX B IPOrpaMMe MO (H3HMKE KITFOYEBBIX
AEMOHCTpAMK Ui HMCCICNOBAHMUSA HW3YYaeMbIX SIBICHHA W TPOIECCOB, OMIHUPHYECKUX U
(byHIaMEeHTAJIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JIaGopatopHoe o0opynoBaHHME Il YYSHHUYECKHX IMPAKTHYECKHX DPabOT (GopMHpyeTcss B BHUJE
TEMaTHYECKUX KOMIUIEKTOB M 00ECIEeUMBAETCs B pacyére OJHOr0 KOMIUIEKTAa Ha JIBYX OOYYarOLIMXCH.
TemaTnueckue KOMILIEKTHI Ja00paTOPHOTO 000PYIOBAHUS JOIKHBI OBITH MOCTPOSHBI HA KOMILIEKCHOM
UCIIOJIb30BAHUH aHAJIOTOBBIX M HU(PPOBBIX MPHOOPOB, a TAKXKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BU/JIE IU(PPOBBIX 1a00paTOpUid.

HOEJN 1 OCOBEHHOCTHU N3YYEHUA YYEBHOI'O ITPEIMETA
«®U3UKA. BA3OBBIIl YPOBEHbB» 10-11 KJIACCBHI

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

e (opmupoBaHuE MHTEpeca U CTPEMIICHHsS OOy4arolMXcsd K HaydHOMY H3YUEHUIO MPUPOJBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TMPEACTAaBICHU O HayyHOM MeETOJe TO3HaHus U  (OpMHUPOBaHUE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSIM;

e (opMHUpOBaHME HAayYHOI'O MHPOBO33PEHHS KaK pe3yibTaTa H3Y4YE€HUS OCHOB CTPOCHHUS
MaTepuH U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKHY;

e (opmupoBaHue yMeHUN OOBSACHATH SBJICHHUS C MCIOJNb30BAaHMEM (PU3UUYECKHX 3HAHUU U
Hay4YHBIX JI0Ka3aTeJbCTB;

e (opMHUpOBaHME NPEICTABICHUN O posiu (PU3MKM A7 Pa3BUTHUS JIPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTH.

JlocTuKeHHe TUX Liejeld 00ecreunBaeTcs peleHueM CIeAYIOIUX 334a4d B MPOLecce N3Yy4eHUs

Kypca (pU3UKU Ha YPOBHE CPEIHEr0 00Iero oopa3oBaHms:

e T[pUHOOpETeHHE CHUCTeMbl 3HaHUH 00 oOmMX (U3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpHUAX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (HU3UKY, 3JIEKTPOJWHAMUKY, KBAHTOBYIO
(GU3MKY U IIEMEHTHI aCTPOPHU3UKY;

e (opmupoBaHHE YMEHUN NPUMEHATH TEOPETHYECKUE 3HAHUS I OOBSCHEHHS (PU3UUECKUX
SIBJICHU B IPUPOJIE U JUISl IPUHATHUS PAKTUUECKUX PEIICHUH B TOBCEHEBHOM JKNU3HH;



® OCBOCHHE CITOCOOOB pEIICHHS PA3JIMYHBIX 33J1a4 C SBHO 3aJaHHON (DU3MYECKOH MOJEIBIO,
3a/1a4, TOJPa3yMEBAIOIIUX CAMOCTOSTENILHOE CO3JaHHE (U3WYECKOM MOJENH, aJeKBaTHON
YCIIOBUSM 33]1a4H;

e T[OHUMaHWEC (UINYECKUX OCHOB W TPUHIUIIOB JCUCTBUS TEXHUYCCKUX YCTPOUCTB U
TEXHOJOTHYECKHUX TPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

e OBJAJICHHC METOJaMH CaMOCTOSITCIILHOTO IUTAHUPOBAHHMS M TPOBEACHUS (PH3UUIESCKHUX
SKCIIEPUMEHTOB, aHAIM3a M HWHTEPIPETalud HH(OOPMALMH, ONPEICIICHUS JTOCTOBEPHOCTH
MOJIY9EHHOTO Pe3yJIbTara;

e CO3JaHWC YCJIOBHHA JUIS Pa3BUTUSA YMEHHUH IPOCKTHO-HCCIICIOBATEIbCKOM, TBOPYECCKOM
JEATEIHLHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE
Ha usydenue ¢usuku (0a30BbIH ypOBEHb) Ha YPOBHE CpeIHEr0 OOIIero 00pa3oBaHMs OTBOAUTCS
204 gacos: B 10 xacce — 102 gaca (3 yaca B Hemenio), B 11 kimacce — 102 gaca (3 yaca B Hezeno).
[Ipemyiaraemerii B mporpamMme 1o (GHU3UKE IMEpPEeYeHb JIAOOPATOPHBIX W TNPAKTHUECKUX PadboT
SIBIISIETCS. PEKOMEHIOBAaHHBIM, YUUTEIb JIEJIaeT BHIOOP MPOBENEHUS JT1a00OPATOPHBIX PabOT W OMBITOB C
y4€TOM MHJIMBUyaJIbHBIX OCOOEHHOCTEN 00y4aroIuXCsl.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO TpeameTa «Du3nkay Ha ypoBHE cpelnHero odmero odpaszoBanus (6a30BbIH
YPOBEHB) JIOJDKHO OOECIICYMTh JOCTH)KEHUE CJCIYIOIIUX JIMYHOCTHBIX, METANpPEAMETHBIX U
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3YJbTAThl OCBOCHHS yueOHOro mpeamera «Du3nKa» JOJDKHBI OTpPaXkaTh
TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OpHUEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOE€XKIECHUH,
COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHHUE KHUIHEHHOTO
ONbITa W OMNbITA ACATEILHOCTH B MPOLIECCE peaau3alid OCHOBHBIX HAIIPaBICHUN BOCHUTATEIbHOU
JIeSITETbHOCTH, B TOM YHCJI€ B YACTH:

1) rpa:kaaHCcKOro BOCIMTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMH OOYUYaIOUIErocss KaKk aKTUBHOTO M OTBETCTBEHHOTO
YJIEHa POCCUICKOTO 00111eCTBA;

MPUHATHE TPAAUIHUOHHBIX  OOIIEUETOBEYECKUX TYMAHHUCTHMUYECKUX M JAEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B HHTEpecax TIpaxkIaHCKOro OOIIecTBa,
y4acCTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTEILHON OpraHU3aIlnu;

yYMEHHE B3aHMOJICHCTBOBATh C COIMATLHBIMH UHCTUTYTAMU B COOTBETCTBUU C MX (QYHKIUSMHU U
Ha3HAYCHHUEM;

TOTOBHOCTbh K TYMaHUTAaPHOM U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUICKON TPaxTaHCKON UACHTUYHOCTH, MTATPHOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, TOCTHKEHUSIM POCCUUCKUX YYEHBIX B
o0nactu (GU3UKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO MTOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUs, OPHEHTUPYACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCJIE€ B AEATEIBHOCTH YUYEHOIO;

OCO3HaHWeE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIETro;



4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ICTETHYECKOE OTHOIICHHE K MUpPY, BKIIOYas SCTETHKY HAyYHOTO TBOPYECTBA, MPHCYIIETO
(bu3MIeCcKOil HayKe;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3luuHbIM chepam NpodecCHOHATbHON AEATENPHOCTH, B TOM YHCIE CBSI3aHHBIM C
(GU3MKOI U TEXHUKOM, YMEHHE COBEpLIaTh OCO3HAHHBIN BHIOOP OyayIei nmpodeccuu 1 peaan30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIC TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O W €aMOOOpa3oBaHHIO B oOjacTu (U3MKU Ha
NPOTSHKEHUH BCEH KU3HHU;

6) 9KO0JIOTNY€ECKOT0 BOCTIUTAHHUS:

COPMHUPOBAHHOCTh ~ DKOJIOTHYECKOH  KYJNBTYpbl, OCO3HaHHME TIJI00ATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAaHHE U OCYIIECTBJICHHUE JEHCTBUII B OKpYXKaloLleld cpele Ha OCHOBE 3HAHUS Iielel
YCTOWYHMBOTO PA3BUTHS YEIIOBEUECTBA;

pacIMpeHue OmbITa JEATEIFHOCTH SKOJOTMYECKOH HAINpaBIEHHOCTH Ha OCHOBE HMMEIOIIUXCS
3HaHUi 10 PU3HKe;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

cOPMUPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
¢dusnueckoii HayKu;

OCO3HaHHE IICHHOCTH Hay4YHOH JeATeNIbHOCTH, T'OTOBHOCTh B MpOIECCe HU3y4YCHUS (U3HKH
OCYIIECTBIISITH IPOCKTHYIO U HCCIIEAOBATEIBCKYIO ACATEIHOCTh MHIUBHYaJILHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble j1oruveckue geiicTBUA:

CaMoOCTOSITENIbHO  (OPMYITUPOBATH U  aKTyalIU3UpOBaTh IMpobieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpECTIATH LENU AesITeIbHOCTH, 3a]aBaTh MapaMeTphbl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B pacCCMaTPUBAEMBIX (DU3HUECKUX SBICHUSX;

pa3pabaTrhiBaTh MJIaH pelIeHUS MPOOIeMbl ¢ Y4ETOM aHallM3a HMMEIOIIMXCS MaTepUAbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B J€SITEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB LIEJISIM, OLICHUBATh
PHICKH TTOCIIE/ICTBUI JIeITETLHOCTH,

KOOpJIUHUPOBATh U  BBINOJNHATH pabOTy B  YCIOBUSAX pEaNbHOr0, BHUPTYadbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble nccienoBaTebcKue 1elicTBUS:

BIIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHUSAMHU U METOIaMU (PU3HUECKON HAYKU;

BJIQJIETh HABBIKAMU y4eOHO-MCCIIEOBATEIBCKONW M MPOEKTHON JIEATEIILHOCTH B 001acTH (DU3HKH,
CMOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB PELIeHHUs 33/1a4 (PU3NYECKOTrO
COZIep KaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

BIAJIeTh BHUJAAMHU JEATENIbHOCTH IO TIOJIYYEHHIO HOBOTO 3HAHMsI, €ro MHTEpIpeTaIuH,
npeoOpa3oBaHUI0 M NMPUMEHEHHIO B PA3IMYHBIX yYEOHBIX CHUTYyaIlUsX, B TOM YHCJIE TPU CO3JaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3HKH;

BBISIBIISITh TIPHYMHHO-CJICICTBEHHBIE CBSI3U W aKTyaJIM3HpPOBATh 3a/1ady, BBIIBUTATH THIIOTE3Y €€
pellleHrs, HaXOAUTh apTyMEHTHI JUIsl JTOKA3aTelbCTBA CBOMX YTBEPXKIACHMI, 3aJaBaTh MapamMeTphl U
KPUTEPHUH PEIICHUS;

aHAIIM3UPOBATH MOTYYCHHBIE B XOJI€ PEICHHs 3a/ladll PE3yNbTaThl, KPUTHUECKH OIICHUBATHh WX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (OPMYIHUPOBATH COOCTBEHHBIE 33]]a4l B 00Pa30BaTENbHOM 1eSITENbHOCTH, B TOM YHUCIIE
IIpU U3yYEHUH (PU3UKU;



JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

YMETh MIEPEHOCUTDH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACSITEIBHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEU, IIPEJIaraTb OPUTMHAJIBHBIE TOAXOAbl U PEIICHNUS;

CTaBUTb IPOOJIEMBI U 3aJ]auHl, JOMYCKAIOIUE aJbTEPHATUBHBIE PELICHHUS.

Pabora ¢ undopmanmeii:

BJIaJIeTh HAaBbIKAMU MOJIYy4eHUs MH(POpMauK (HU3NYECKOr0 COAEPKAaHUS U3 UCTOYHUKOB PA3HBIX
TUIIOB, CaMOCTOSITEJIBHO OCYLIECTBJIATH IIOMCK, AaHaJM3, CHCTEMATU3allMI0 W HHTEpIpPETaIUIo
MHGOpMaLUU Pa3IMYHbIX BUJOB U ()OPM MIPEJICTABICHMUS,

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJb30BaTh CPEICTBA HMH(OPMAIIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJIOTHUIl B pELICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX ¥ OpraHM3alMOHHBIX 3a7ady ¢ coOdroieHueM TpeOoBaHMIA
SPrOHOMHUKH, TEXHUKH O€30M1aCHOCTH, T'MTHEHBI, PECYpCOCOEpPEKEHUS, MIPABOBBIX U ITHUECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MMaCHOCTH;

co3/1aBaTh TEKCThl (PU3MUYECKOrO COAEPIKAaHUS B Pa3IUuHBIX (popMaTax ¢ y4éTOM Ha3HA4YEHUs
nH(pOpMAaIUY U LIEIEeBOI ayIUTOPHH, BEIOUpPAasi ONTUMAIIbHYIO ()OpMY NIPECTABICHHUS U BU3yaTH3alHH.

KoMMyHuKaTHBHBIC yHUBepPCaJIbHbIC Y4eOHbIC 1eliCTBUA:

OCYIIECTBIISTH OOIIEHUE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESITEIHHOCTH;

pacro3HaBaTh MPEAIOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATr4aTh KOH(IUKTHI;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

IIOHMMATbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW Y UHIUBHyalbHON paboThI;

BBIOMPAaTh TEMATHKy W METOJbl COBMECTHBIX JEHCTBHH ¢ Y4€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

MIPUHUMATD L€ COBMECTHOW NEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH ACUCTBUS I10
€€ JOCTMIKEHUIO: COCTaBIATH IUIAH JECHWCTBUM, PACHpPElENATh POJU C Y4ETOM MHEHMHM YYacTHUKOB,
00CyXI1aTh pe3yJIbTaThl COBMECTHOU PaOOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIAZa M KaXKIAOr0 yYaCTHHKAa KOMaHIbl B OOLIMI pe3ynibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaaaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh MJEU C NO3ULUM HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh MO3UTHUBHOE CTPATETMYECKOE IOBEICHHUE B PA3IMYHBIX CUTYaLUAX, NPOSABIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCaAJIbHbIE YUeOHbIE 1€l CTBUSA
Camoopranu3anusi:

CaMOCTOSITENTFHO ~ OCYIIECTBJIATH IMO3HABATENbHYIO JAESATENbHOCTh B O0NAacTH (PU3UKA U
aCTPOHOMUHU, BBISIBJIATH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIbHO COCTABJISATh IUIAH pEHIeHUS PACUETHBIX M KauyeCTBEHHBIX 3a/ay, IUIaH
BBITIOJTHEHUS MPAKTUYECKOW pabOThl ¢ yU4ETOM HMEIOLIUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEATIOYTEHUN;

JIaBaTh OIIEHKY HOBBIM CHUTYaIIUsIM;

pacimupsaTh paMKH y9eOHOTO MPeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh Ha Ce0s1 OTBETCTBEHHOCTH 3a PEIIICHHE;

OILICHUBATh IPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO 3PYIUIMU B 00JaCTH (PU3UKH, MOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOLHOHAJILHBIH MHTEIEKT:

JaBaTh OIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHBBI B JI€ATEJIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BIIa/ICTh HABBIKAMH MO3HABATENbHON pedUIeKCHMH KaK OCO3HAHMS COBEpIIAEMBIX ACUCTBUNA U
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;



UCTIONIB30BATh MPUEMBI peIIEKCHH ISl OLICHKH CUTYAIMH, BBIOOpA BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIKECHHUIO;

NPUHUMATh MOTUBBI M QPTYMEHTHI IPYTUX IPU aHAIIN3E PE3yIbTaToOB JICSTEIbHOCTH;

MPUHUMATD ce0s, TOHUMAsi CBOM HEAOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI M PTYMEHTHI IPYTUX IPU aHAIIN3E PE3yIIbTaTOB JICSTEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpormecce moCTHMKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS HPOTpaMMbl NO (u3uke uis
YPOBHSL cpenHero oOmero o0pa3oBaHHs y OOy4YaroIUXCS COBEPLIEHCTBYETCS 3MOLMOHAIBHBIN
MHTEJUICKT, TPEIIOIaralonuii COpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE SIMOIMOHAIBHOE COCTOSIHUE, BUJIETh
HAalpaBJICHUs Pa3BUTHSI COOCTBEHHOW IMOIIMOHANBHON cepbl, OBITh yBEPEHHBIM B cele;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBE/EHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K OSMOIHMOHAIBHBIM HM3MEHEHUSM U IIPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH{, BKIIIOYAIOIIEH CTPEMJICHHE K JIOCTIDKCHHUIO 1€ M yCIeXy, ONTHMU3M,
MHUIMATUBHOCTh, YMEHUE JICHCTBOBATH UCXOMS U3 CBOMX BO3MOXKHOCTEH;

IMIIATHH, BKIIFOYAIOIIEH CTOCOOHOCTh MTOHMMATh SMOLMOHAIBHOE COCTOSIHUE APYTHX, YIUTHIBATh
€ro Ipy OCYIIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHUIO;

COIIMAJbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAMBaTh OTHOIICHHS C JPYTHMHU
JIOABMH, 3a00THTHCS, IPOSBIISATh HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

HPEIMETHBIE PE3YJIBTATDI

K xoH1y 06ydenus B 10 kiacce npeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCSI YMEHUI:
J€MOHCTPUPOBATh Ha IpUMEpax pojb U MecTo (U3MKU B (OPMHUPOBAHUU COBPEMEHHOM HaydyHOU
KapTUHBl MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKHM WU TEXHOJIOTUH, B IPAKTHUYECKOH JEATEIbHOCTH
JIIOJICH;

YUNTHIBaTh TPaHMIbl MPUMEHEHUS H3YYEHHbIX (PU3NYECKUX MOJENel: MaTepuajibHas TOYKa,
MHepLUalbHas cUCcTeMa OTcU€Ta, abCOMOTHO TBEPJOE TeNOo, UACAIbHBIN ra3, MOAEIN CTPOSHHS ra3os,
AKHUAKOCTEN U TBEPIBIX TEJ, TOUEUHBIN AIEKTPUUECKUI 3apsii IPU pellieHuU GU3NYECKUX 3a/1ay;
pacrio3HaBaTh (U3UYECKUE SIBJICHMS (IIPOLECChl) MU OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKONH TEOPUH CTPOEHMsI BEIIECTBA W AJIEKTPOAMHAMUKH: DPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBM)KEHUE, CBOOOJIHOE MaJieHUE Tell, IBUKEHHE IO OKPYXHOCTH,
MHepLUs, B3auMoieicTBue Ten, uddy3us, OpOyHOBCKOE ABHKEHHE, CTPOSHHE KHUJIKOCTEH U TBEPIBIX
TeJ, U3MEHEHHe o0bEMa Tel NpU HarpeBaHUM (OXJIAKIEHHM), TEIJOBOE pPaBHOBECHE, HCIApEHUE,
KOHJICHCALlNs, IIJIaBJICHUE, KPUCTAJIN3alUs, KUIIEHNE, BIa)KHOCTh BO3/lyXa, MOBBIIICHNE JaBJICHMS Ta3a
IIPU €r0 Harpe€BaHUU B 3aKPBITOM COCY/IE, CBSI3b MEXKAY MapaMeTpaMu COCTOSIHMS T'a3a B U30IpoLieccax,
NEKTPU3aLUs TEJ, B3aUMOJECHCTBHUE 3aps10B;

ONMCHIBaTh MEXAHUYECKOE JBUKEHHE, HUCIOJIb3Ys (DU3MUECKHE BEIUYMHBI: KOOpPAMHATA, MYTh,

IIEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CWia, HWMITYJIbC Tela, KUHETHUYECKas HSHEprus,
MOTEHLIMAJIbHAs SHEPrus, MeXxaHn4eckasi paboTa, MEXaHUYECKasi MOIIHOCTh; MPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIb3YEMbIX BEIMYUH, WX O003HAUEHUS M EIUHHUIBI, HAXOIUTh
(GbopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTUMU BETUYUHAMU;
OINMCHIBATh M3YYEHHBIE TEIJIOBbIE CBOMCTBA TEl W TEIUIOBBIE SBJICHHUS, MCIONB3ys (U3NYECKHE
BEJIMYMHBIL: JaBJICHUE ra3a, TeMIEeparypa, CpPelHsAs KUHETHYecKas SHEPIrusi XaoTHYECKOIrO JBHKEHUS
MOJIEKYJI, CpPeTHEKBaApaTHUHAasi CKOPOCTh MOJIEKYJI, KOJIMUECTBO TEIJIOThI, BHYTPEHHSS SHEprus, padbota
raza, Ko3QpGUIUEHT NOJE€3HOTO AEHCTBHS TEMIOBOTO JABUTATENs; IPU OMUCAHUH MPAaBUILHO TPAKTOBATh
¢u3nyeckuif CMBICT HUCMOJb3yEeMbIX BEJIWYMH, UX O0O3HAUEHHs] M €AWHUIIBI, HaXOAUTh (HOPMYIIHI,
CBSI3bIBAIOIIME TAaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAM;

ONMCHIBATh W3YYEHHBIE DJIEKTPUUECKHE CBOWCTBA BEIIECTBA M AIEKTPUYECKUE SBIICHUS
(mporecchbl), HCMONB3Ysl (PU3MUECKHE BEIMYMHBL: DJIEKTPUYECKUI 3apsi, JJIEKTpUYEecKoe ToJe,



HanpsDKEHHOCTD TMOJIsI, MOTEHIMAl, Pa3HOCTh MOTEHLHUANOB; MPU OMHCAHUU NPABHIBHO TPAKTOBATh
(GU3MYECKUN CMBICT HMCTIOJIb3YEMbBIX BEIWYMH, UX OOO3HAYCHHS W CIUHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIIME TaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

aHAM3UpPOBaTh (U3UUECKUE TPOIECChl M  SBICHHS, HWCHONB3yd (HU3MUECKUE 3aKOHBI U
NPUHLMIBL: 3akoH BceMmupHoro tsaroteHus, [, II u III 3akonsl HploTOHaA, 3aKOH COXpaHEHHUS
MEXaHWYECKOM HHEPruu, 3aKOH COXPAHEHUs HUMIIYJIbCA, MPUHLMUI CYNEPHO3UIUU CHUJ, TMPUHIIUII
paBHOINpPABUS MHEPIHUAIBHBIX CHUCTEM OTCYETa, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO0 CTPOCHUs
BELIECTBA, [A30BbI€ 3aKOHBI, CBSI3b CPEIHEN KMHETUUYECKON IHEPIHMM TEIIOBOIO JIBUYKEHUS MOJIEKYII C
abCOMIOTHOM TeMIepaTypoil, MEpBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS AIIEKTPUUYECKOIrO
3apsiza, 3akoH KysnoHa, mpu 3TOM pa3inyarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe
BBIp@XEHHUE U YCIIOBUS (TPaHUILIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHSATH, OCHOBHBIC MPUHIUIBI JCUCTBHUS MAIIWH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB;

pa3ianyaTth yCIOBHs UX O€30MaCHOTO MCIOIb30BAHMS B IOBCEIHEBHON XKHU3HU;
BBITOJIHATH AKCIIEPUMEHTHI 110 MCCIEIOBAHUIO (PU3MUYECKUX SBJICHUN W MPOIECCOB C UCIOIB30BAaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHHI, IpU 3TOM (POopMyIHpoBaTh MpodiemMy/3aaady U runore3y yueOHOro
HKCHEPUMEHTa, COOMpPATh YCTAHOBKY H3 TPEAJIOKEHHOTO OOOpYyJOBaHUS, HPOBOIUTH OIBIT U
(bopMyIHUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBbIC M3MEPEHHS (PU3MUYECKUX BEIMYMH, NPU STOM BBIOUpATH
ONTHUMAJBHBIA CIOCOO W3MEPEHHS U UCIOJIb30BaTh H3BECTHBIE METOJIbI OLIEHKH TMOrPeUIHoCTel
U3MEPEHMU;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAY (U3NYECKUMHU BEIMYMHAMH C HCIOJIB30BAaHUEM MPSIMBIX
W3MEPEeHUH, TpH OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCHpPOBATh pE3yNIbTaThl IOJTY4YEHHOU
3aBUCHUMOCTH (PU3UYECKHX BEIMYMH B BHJE TaOIUI] U TpaduUKOB, JIelaTh BBIBOJBI MO pe3ylbTaTaM
HCCIIEIOBaHMUS;
coOmofaTh mnpaBuwia 0O€30MacHOro Tpyda IpU MPOBEICHUU HCCIENOBAaHHM B paMKaX ydeOHOro
SKCIIEPUMEHTA, Y4YEOHO-HCCIEA0BATENbCKOM W MPOEKTHOM JEATENIbHOCTH €  HCHOJIb30BaHUEM
WU3MEPUTENIbHBIX YCTPOUCTB U J1a00PaTOPHOTO 00OPYIOBAHMUS;

pemarb pacuéTHbIE 3a/aydl C SIBHO 3a/IaHHOM (PM3NYECKOM MOJEINbI0, UCHOJB3YS (PU3HUECKUE
3aKOHBI M MPUHIUIBI, HA OCHOBE aHajM3a yCJOBHs 33JaYu BbIOMpATh (PU3UUECKYIO MOJENb, BBIICISTh
(bu3UYeCcKre BEIIMUYMHBI U (POPMYIIBI, HEOOXOIUMBIE I €€ PEIICHUs], TPOBOIUTH PACUETHI U OIEHUBATH
PEAbHOCTH MOTYYSHHOTO 3HAYEHUS (PU3NIECKON BETHUHHBI;

pemiaTh Ka4yeCTBEHHBIE 3aJauM: BBICTpAaUBAaTh JIOTHUYECKH HEMPOTUBOPEUYUBYIO IIEMIOUKY
paccyXJIeHUii ¢ OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

MCIIOJIb30BAaTh MPU PEIICHUH YUeOHBIX 3aJjau COBpEMEHHbIE HHPOPMAIIMOHHbBIE TEXHOJIOTUU IS
MOKWCKA, CTPYKTYPHPOBAHUS, HHTEPHpPETALMU M TPEACTABICHUS Yy4eOHOW W HAyYHO-TIOMYISPHON
nH(pOpMaIUY, TOJYYEHHOW U3 PA3TUYHBIX HMCTOYHUKOB, KPUTHYECKH AHAIM3UPOBATH IMOJIYy4aEMYIO
nH(pOpMaInIo;

MPUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHMSI 1O (U3MKE B IOBCEJHEBHOW JKU3HU Uil OOecTedeHUs
0e30MacHOCTH TMpU OOpalleHuu C TpudopaMu U TEXHMUYECKUMHU YCTPOMCTBAMH, JUIS COXPaHEHUS
3J10pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHMS B OKpY KaIoLIel cpeie;

paboTaTh B TPYIIE C BBINOJHEHHWEM DPA3IMYHBIX COIMATIBHBIX POJEH, MIAHHUPOBATH PadOTy
IPYyNIbl, PAllMOHAIBHO pAacHpenessaTh 00S3aHHOCTH U IUIAHWPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTyallMsiX, AaJIeKBaTHO OILIEHMBAaTh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TPYIIbl B pELIEHUE
paccMaTpuBaeMoi TPOOIEMBI.

(bU3HYECKYI0 MOJEINb, BBIACIATH (U3MUYECKUE BEIUYUHBI U (HOPMYIbI, HEOOXOIUMBIC aJs €€
pellleHns, MPOBOJUTh pacu€Tbl W OLEHUBATh PEATbHOCTh TOJYYEHHOTO 3HAYeHUs (QU3NUECKON
BEJINYUHBI;

pemiath Ka4eCTBEHHBIC 3aJaud: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUYHBYIO IIETIOYKY
paccyXJIeHHIi ¢ OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;



UCIOJIb30BaTh TMPU pEUIeHUH Y4eOHBIX 3a/lad COBpPEMEHHble HH(OPMAallMOHHBIE TEXHOJOTHU st
MOUCKA, CTPYKTYPUPOBAHHS, WHTEPHpPETAMM M TPEICTaBICHUS Y4eOHOH M HAy4YHO-TIOMYJSPHOMH
uH(pOpMalLlUK, TOJTYYEHHOH W3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTUYECKH AaHAJIU3UPOBATH IOIYy4aeMYIO
nH(pOPMAIIHIO;

OOBSCHATH MPUHIIUIIBI ISHCTBUS MAILIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBUS UX
0€3011aCHOTO MCIIOJIb30BAHUS B TIOBCEAHEBHOM KHU3HH;

MPUBOJUTH MPUMEPHI BKIJIaJIa POCCUMCKUX U 3apyOex HbIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HaHMS MO (U3MKE B TIOBCETHEBHOM >KM3HM [UIsl OOecreyeHus
0e30macHOCTH Mpu OOpalieHHH ¢ TPUOOpPaMU M TEXHUYECKHMMH YCTPOMCTBAMHM, JJISI COXpPAaHEHHUS
3JI0pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoLIel cpeie;

paboTaTh B TPYIIE C BBHIIOJHEHUEM DA3IUYHBIX COLMAIBHBIX pOJICH, MIAHUPOBATH PAOOTY
TPYNIbl, PAllMOHAIBHO pPACHpenessaTh 00A3aHHOCTH U IUIAHUPOBATH JIEATENIbHOCTh B HECTAaHAAPTHBIX
CUTyalusX, aJeKBAaTHO OLEHUBAaTh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB TpPYIIBI B pELICHHE
paccMaTpuBaeMoii poOIeMBbl.

K konmy oOyuenuss B 11 kiacce mpeaMmeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OO YUAIOLIUXCSI YMEHHIA:

JEMOHCTPHPOBATh HA NpPUMEpPax poib U MecTO (PHU3MKH B (OPMHUPOBAHUM COBPEMEHHOW HAaydHOU
KapTUHBl MHpA, B Pa3BUTUU COBPEMEHHON TEXHHKU U TEXHOJOTHUH, B MPAKTHUECKOW AEATEeIHbHOCTH
JFO/ICH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3MUECKUX MOJICNICH: TOUSUHBIH SJEKTPUUECKUN 3aps/,
JIy4 CBETa, TOYEUHBI UCTOYHUK CBETA, SJIEpHAsi MOJENIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOT'O si/jpa MpU
penieHnr (GU3MUECKUX 3a/1a4;

pacnio3HaBaTh (U3WYECKUE SBICHHUS (NIPOIECCHI) M OOBSICHITH WX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKHU: »dIIEKTpUYecKass MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKA, B3aUMOJIEHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAs UHAYKLIMS,
NeiCTBHE MarHUTHOTO TOJiI HA TMPOBOJHUK C TOKOM U ABWXKYIIMKCS 3apsl, SJEKTPOMArHUTHbBIE
KojeOaHuss U BOJHBI, MPSIMOJMHENHOE pacHpOCTpPAaHEHUE CBETa, OTPaKEHUE, IPEIOMIICHUE,
uHTepdepeHus, AMPpakuus U MOJISpU3AIMs CBETa, TUCHEpCUs cBeTa, (POTOINEKTpUUEcKuil pdekt
(boTtorpdexrt), cBeTOBOE [aBlieHHWE, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa aromMa BOJOpOJA,
€CTECTBEHHAsl U MCKYCCTBEHHAs paJMOaKTUBHOCTb;

ONMCHIBaTh HM3YYEHHbIE CBOWMCTBAa BelIEeCTBAa (AJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKUE,
AJIEKTPUUYECKYI0 TPOBOAMMOCTh PA3JIMYHBIX Cpel) M JJIEKTPOMAarHUTHbIE SBJICHUS (TPOLIECCHI),
UCIOJIB3YS (PU3MYECKHE BEJIWYUHBI: 3JEKTPUUECKUM 3apsis, CHjia TOKa, 3JEKTPUUECKOEe HalpshKEHUe,
AJIEKTPUUYECKOE COIMPOTHBIIEHHE, PA3HOCTh MOTEHIMAJIOB, JJIEKTPOJABIXKYIIAas Ccuia, paboTa TOKa,
MHAYKIHUST MarHuTHOro mojis, cuia Ammepa, cuia JlopeHla, MHIYKTUBHOCTb KaTYIIKH, YHEpPrHs
3JIEKTPUUYECKOTO U MarHUTHOT'O TOJIeH, IepUo]] ¥ YacToTa KojeOaHui B KoJeOaTeTbHOM KOHTYpE, 3apsil
U cujla TOKa B IpOIlecce TapMOHUYECKUX SJIEKTPOMArHUTHBIX KoJieOaHHWM, (POKYCHOE PACCTOSIHHE U
ONTUYECKAsl CHIIA JIMH3BI, P OMUCAHUU MPABUIBHO TPAKTOBATh (PU3WYECKUI CMBICI UCHOIB3YEMBIX
BEJIMYMH, UX O00O3HAYEHWs] W €IUHUIIbI, YKa3bIBaThb (POPMYJbI, CBSI3bIBAIOIIME JAHHYIO (DU3MYECKYIO
BEJIMYMHY C JPYTUMH BETUYHMHAMU;

ONMCHIBATh M3yUYEHHBbIE KBAHTOBBIE SIBIECHUS W MPOIECCHI, UCIONIb3Yyd (PU3MUECKUE BETUYHHBIL:
CKOpOCTh 3JICKTPOMArHUTHBIX BOJH, JJMHA BOJHBI M 4YacTOTa CBETa, DHEPrus M UMIYIbC (OTOHA,
Nepuoj; Toiypacraja, SHEprusi CBA3M AaTOMHBIX sJep, NpH ONHCAHMM MPAaBWIBHO TPAaKTOBATh
¢u3n4ecKkuif CMBICII UCHOJb3YyEeMbIX BEIUYMH, MX OOO3HAYECHHs W €IUHHIIBI, YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOLME JAHHYIO (DU3UYECKYI0 BEIWYHHY C JAPYTMMU BEJIUYMHAMH, BBIYUCIATH 3HAUYCHHE
(bu3n4ecKoil BETUUNHBL;
aHAJIM3UPOBATh PU3NYECKUE MPOIIECCHI U SIBICHUS, UCNOJB3YS (PU3HUECKHUE 3aKOHBI M MPUHIUIIBL: 3aKOH
Oma, 3aKOHBI ITOCIIEA0BATEIBHOTO U MAPAJIIEIBHOTO COEAMHEHHSI IPOBOIHUKOB, 3aKoH /xoynsa—JleHna,
3aKOH 3JIEKTPOMAarHUTHOM HHIYKIUH, 3aKOH NPSIMOJIMHEWHOTO pACIpPOCTPAHEHUS CBETa, 3aKOHBI
OTpPa)KEHMsI CBETa, 3aKOHBI MPEJOMIJICHUsl CBETa, ypaBHeHUe OiHIITeHHa ans ¢goroddderra, 3aKoH
COXPAHEHHUS PHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH COXPAHEHHSI JIEKTPUUYECKOTO 3apsiaa, 3aKOH



COXpPaHEHHUS MacCOBOTO YKCa, MOCTYIaThl bopa, 3aK0H paJuoaKTUBHOIO pacnaja, Ipyu 3TOM pa3udaTh
CIIOBECHYIO (hOPMYIMPOBKY 3aKOHA, M0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIOBHsI (TPAaHUIIBI, 0OJIACTH)
MPUMEHUMOCTH;

OTIpE/ICNIATh HANpPaBIIEHUE BEKTOPAa WHIYKIIUM MArHUTHOTO TOJS TMPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

CTPOUTH M OITUCHIBATh N300paKEHHE, CO3/1aBaeMOE TUIOCKUM 3€PKajiOM, TOHKOW JIMH30M;

BBIMOJHATh AKCIEPUMEHTHI IO HCCIEIOBAaHUIO (PU3UYECKHX SBIEHUH U MPOLECCOB C
WCIOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX M3MEPEHHIA: TpH 3TOM (hopmynupoBaTh mpobiemy/3anady u
TUINOTE3y Y4eOHOro »HKCIEpPUMEHTa, CcOOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO O0Opy/IOBaHUS,
MIPOBONTH OMBIT M OPMYITUPOBATEH BHIBOIBI;
OCYILIECTBISATh MpPSIMbIE M KOCBEHHbIE HU3MEpEHUs (PU3UYECKHX BEJIWYUH, MpPU ITOM BBIOUPATH
ONTUMATBHBIA CIOCOO W3MEPEHHS W UCIOJb30BaTh HW3BECTHBIE METOJbI OIEHKU IOTPEITHOCTEH
HU3MEpEHUI;

WCCJICIOBATh 3aBUCUMOCTU (DU3MYECKHUX BEIMYWH C MCIIOIH30BAHUEM IPSMBIX U3MEPCHHI: MPU
TOM KOHCTPYMpOBaTh YCTaHOBKY, (PMKCHPOBATH PE3YyJbTAThl MOITYYEHHON 3aBUCUMOCTU (PU3MUYECKHUX
BEJIMYMH B BUJIE TaONHII U TpadUKOB, JENaTh BBIBOBI IO PE3YJIbTaTaM HCCIICIOBAHNUS,

coOnrofaTh mpaBuiia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCIEIOBAaHUI B paMKax y4eOHOTrO
AKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENLCKOM M TMPOEKTHOM JCATENBHOCTH C  HCIOJIb30BAHHEM
M3MEPUTENBHBIX YCTPOMCTB U J1a00paTOPHOTO 000Dy IOBAHUS;

pemiate pacy€THBIC 3a7add C SBHO 3aJaHHOW (M3MUYECKON MOCIBI0, UCTONB3YS (PU3NYCCKUE
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIKM3a YCIOBUS 3a/1aydl BIOUpaTh (U3MUYECKYIO MOJIETb, BBIICTSATh
(du3nyecKkre BeTUIHHBI U (HOPMYITBI, HEOOXOTUMBIC JIJIsl €€ PEIIeHUs, TPOBOIUTH PACYETHI U OICHUBATH
PEAbHOCTH MOJTYYEHHOTO 3HAYCHUS (PU3NYECKON BETMUHHBI;

pemath KadeCTBCHHBIC 3a/layd: BBICTPAMBATH JIOTHYECKH HETPOTHBOPEYMBYIO  IIETIOUKY
paccyXJIeHUii ¢ OTIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOJIb30BaTh MPHU PEIICHUU YU4EeOHBIX 33]la4 COBpEMEHHBbIC MH(DOPMAIMOHHBIC TEXHOJIOTUU JIISI
MOKWCKA, CTPYKTYPHPOBAHUS, HHTEPHPETAUU M TMPEACTABICHUS Yy4eOHOW W HAyYHO-TIONMYISPHON
uH(OpMAILINY, TOJYYCHHONH W3 PAa3IMYHBIX HMCTOYHHUKOB, KPUTUYCCKH AHAIU3UPOBATH IOIYy4aeMYIO
nHpopmaruio;

OOBSICHATh TPHUHIIMITBI JCHCTBHUS MAIllMH, TPHOOPOB M TEXHUYECKHX YCTPOWCTB, pa3IUdvaTh
yCIOBUS MX O€30MaCHOTO UCTOIh30BaHUS B TIOBCETHEBHOM KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIa/Ia POCCHICKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE MPOIIECCOB OKPYKAOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIOb30BaTh TEOPETHYECKUE 3HAHUS MO (U3MKE B TIOBCEAHEBHOM KU3HMU IJIsi OOECTICUCHMS
0€30MacHOCTH TMpHU OOpallleHuH C NpubopaMu M TEXHUYECKUMH YCTPOWCTBAMH, AJISi COXPAHCHHS
3I0POBBS U COOJIOJIEHUS HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPY KaIOIIEH Ccpejie;

paboTaTh B TpYIIE C BBHIIOJHEHHWEM pA3JIUYHBIX COIHUANBHBIX POJEH, MIaHUPOBaTh paboTy
TPYIIIbI, PAIIMOHAEHO PACIPEesaTh O0S3aHHOCTH M TUIAHUPOBATH JIEATEILHOCTh B HECTaHIAPTHBIX
CUTyalusiX, aJeKBaTHO OIEHWBATh BKJIAJ KaXJIOT0 W3 YYaCTHUKOB TPYNIBl B pEIICHUE
paccMaTpuBaeMoi TPOOIEMBI.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®dusnka — Hayka O npupojne. Hayunbie MeToabl MO3HAHUS OKpyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Pors m mecto ¢u3ukm B (GoOpMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

Amnasiorossle 1 HU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeIHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPAUHAT, CKOPOCTH, YCKOPEHHUSI, IyTH U NIEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
gactoTa oOpamieHus. [leHTpocTpeMUTENsHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIavn.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPAls KHHEMAaTHYECKUX XapaKTEPUCTUK ABUKECHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yuenne HepaBHOMEPHOTO ABUKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHOUIEHUS ~ MEXAY  NOYTSIMH, NOPOWIEHHBIMHM  TEIOM  3a
[IOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4aJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tea, OpOImEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tema. Cuna. IlpuHnmn cynepno3unuu cuid. Bropoit 3akoH HerooTona st
MaTepUaIbHON TOUKHU. TpeTui 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoTo TsroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenune. Bunabl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXEHHUS U cuia TpeHus nokos. Koaouiment tpenus. Cuna conpoTUBIEeHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela.

MoOMEHT Cubl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

WccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTePUAIBHBIX TOUYEK. MIMIylbe cuitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprusi MatepuaibHOW TOYKU. Teopema 00 WM3MEHEHMHM KHUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanpHBle M HEMOTEHIMANbHBIE CUJIbl. CBS3b padOTHl HEMOTEHIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOoTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEepPruM Tella Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul
OCHOBHBIE MOJIOKEHUS MOHCKYHHpHO-KI/IHeTHLIeCKOfI TEOpPHU U UX OINBITHOC 000CHOBaHHE.
BpoynoBckoe gBmwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEHM M TBEPABIX Tel U OOBSICHEHHE CBOMCTB



BElleCTBAa Ha OCHOBE 3THUX Mojenedl. Macca u pasmepbl Moisiekyid. KomnuecTBo BeliecTsa.
[TocrosinHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
uealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeAHeld KHHETUYEeCKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I 'paduyeckoe MpencraBieHUe U30MPOIECCOB: U30TEPMA,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UCAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pEKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJeabHOro raza. Buel Teruonepenaun: TeI0ONPOBOAHOCTh, KOHBEKLIUS, U3ydeHHE. Y AelbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue o0 anmabatHoM mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
Ter1oBbIX MamnHax. Koagdunuent noneznoro aeictBus terioBod Mamuubl. [ukin KapHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IEHCTBHSL. DKOIOTHYECKHE TPOOIeMbI TEIIIOHEPTeTHKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOThI: BBUIET HMPOOKH M3
OyTBUIKM TOJ AEMCTBHEM CXAaTOro BO3/yXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALs).

W3meHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHusi, peaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenume u  kumeHue. AOCOTIOTHAS |
OTHOCHTEJIbHAS BIIAXKHOCTb BO3AyXa. HackleHHbI nap. YaenpHas TeIoTa napooopa3oBaHuUs.
3aBUCHUMOCTb TEMIIEpATyphl KUIIEHUS OT JaBJICHHUS.



Tsépnoe Teno. Kpucrannmueckue u amopgHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAILIIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBneHne W Kpuctaiuzauus. YaeabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KAIOPUMETpP, TEXHOJOTMHU IOJYYEHHS COBPEMEHHBIX MaTepUalioB, B TOM  YHCIIE
HAaHOMAaTEpHaJIOB, © HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3MepeHne OTHOCUTEIbHON BIaKHOCTH BO3]IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBNEKTPUKH U ITOJTYIPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOro 3apsija.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid — 3apsia.
OnekTpuueckoe mnojae. Hampsx€HHoCTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOI0 MOJIS.

PabGora cun oanekrpocratuyeckoro mons. Ilotenuman. Pa3HOCTh HOTEHIMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJEHCATOoPa.

TexHuueckue ycTpoicTBa M MPAKTHUUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpPHOOpPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTUIeCcKast 3allnTa.

JINdIIeKTPUKHY B JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
PAcCTOSHUSA MEXY HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATopPa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTOsSsHHBII TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DneKTpuueckoe COTIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIEeCTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COETMHEHUE TPOBOAHHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) asiekTpuyeckoil nenu. Koporkoe 3ambIkaHue.



DneKTpOHHas IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHHUS METAJUIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CaoiicTBa p—Nn-nepexona. IlonynpoBoJHUKOBbIE TPUOOPBI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBaxX 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MonHus.
IIna3zma.

TexHuueckue ycTpOHCTBA M IPAKTUYECKOE NPHUMEHEHHME: aMIIepMETp, BOJBTMETD,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

M ckpoBo# paspsa v IPOBOAMMOCTD BO3AyXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMeIaHHOI0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  ANEKTPOABIIKYIIEH CHJIBI  UCTOYHMKA TOKAa M €r0  BHYTPEHHEro
COIIPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJIOTHH, XHUMUH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnusie nousimus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHHWH, JMHeWHas ¢yHKOUs, mnapadoa,
runepoosia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYEeCKHe (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKIHWH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: MexaHndeckoe JBUKEHHE B KMBOW Ipupoae, 1ud¢ys3us, ocMocC, TEMI000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPHABIX TeJ, JKUIKOCTEM W Ta30B, 3JIEKTPUUECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBAaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUI C UCTOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIUITHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE



HAaHOMATEepHaloB, W  HAHOTEXHOJOIMM,  JJEKTPOCTaTHUYECKas  3alluTa,  3a3€MIICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesIbHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUA

ITocTtosiHHBIE MarHuThl. B3anMojelCTBHE TOCTOSIHHBIX MAarHuToB. MarHuTHoe IIOJe.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHayknuy. Kaptuna auHui MarHUTHOM MHYKIIUU TTOJISI IOCTOSTHHBIX MarHUTOB.

MaruutHoe 1ojie MpPOBOJHUKA C TOKOM. KapThHa JUHUM HMHIYKIIMM MarHUTHOIO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoielicTBre MPOBOJJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuwia JlopeHua, e€ MoAynbp W HampaBieHHE. JIBUKeHHE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HNEeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIEeKTPOABMKYIIAS CUJIa MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHOU uHaykuuu dapazes.

BuxpeBoe siekTpuueckoe Mose. DNeKTPOJABMXKYIIas cujia WHAYKIUMU B IPOBOJHHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOIBUKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIsl KATYUIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoMCTBA M MPAKTUYECKOE NPUMEHEHHUE: IIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIIb, YCKOPHUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOIBUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3nen 5. Kose6anust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHummsle Kojaedanus
Konebarenpnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe Konebanusa. [apmMoHHUeckue
konebanus. Ilepwon, dacrora, ammoutyga u (asa konebanuil. [IpyXMHHBII MasTHUK.
MaremaTtuueckuil MasTHUK. YpaBHEHHME TapMOHHUYECKUX KoseOanuil. [IpeBpaieHue sHepruu
IIPU TAPMOHUYECKHUX KOICOaHUSX.



Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMH U  DIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOATEIBHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxammuX KojeOaHUsIX. BhIHYyXIeHHbIE MEXaHHMYECKHE KOJIeOaHus.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIHOCTh [EPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepeaaya W NOTPEOJIICHUE BIEKTPUUECKOW HHEPTHUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb30BaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHHUE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Koyie0aTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTEMaTHYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE MEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCMMOCTHY NIEPUOA MAJIBIX KOJieOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEbHO COEAMHEHHBIX
KOHJCHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60J1Hb

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3amMmHas
opueHranus BekTopoB E, B, V B snexrpomarautHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpaK€HHE, IMpeJoMJIeHHe, Moyspu3anus, audpakuus, uHrepdepenuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeIEBUACHUA. Pagronokanmys.

DONEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmionenne oTpaxkeHus U MPEIOMICHHUS] MEXaHUYECKUX BOJH.

Habmoienue nntepdepeHny u AMPpakiuid MEXaHM4eCKUX BOJIH.



3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHHUE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. [IpsimonuHeitHoe pacpocTpaHeHrEe CBETa B OJHOPOJIHON CpeIe.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHWe H300paKEHUH B IIIIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akOHBI MpeEIOMIIEHHUS CBeTa. AOCOJIOTHBIM IMOKa3aresb
npenomienus. [lonHnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcus cera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.

CoOwupatonue W paccewBaroniye JHUH3bBL. ToHKas nuH3a. DOKYCHOE pacCcTOsHUE U
ONTHUYECKas CHJia TOHKOW JHH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBas ontuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHHMKHU. Y CIOBUS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH 1TaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha MU(DPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4yeckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAs OMNTHKa, AU(PPaKIHOHHAS
peméTKa, MOISAPOUI.

Jlemoncmpayuu

[IpssMonuHEITHOE pacHpOCTpaHEHUE, OTpaKEHHWE M TMpelomiieHne cBera. OnTHYecKue
npUOOPBHI.

ITonHOE BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Habmonenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[TomydyeHue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne mokazaresnst mpeioMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HabGnronenue aucnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEILHOCTH
['paHuibl IPUMEHUMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTH MOXYJISI CKOPOCTHM CBe€Ta B BaKyyme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHINITEIHA.
OTHOCUTETHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIEHNE JJTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChI C PHEPTUEH U UMITYILCOM PEISTUBUCTCKON YaCTUIIBI. JHEPTHS TTOKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHSI U UMITYJIBC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpoiiCTBA M NpakTHUECKOe NpUMEHeHHe: (PoTodnaemeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Usnydenne u mornomeHnue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOTO YpOBHSA »HEpruu Ha Jpyroil. Buasl cnektpoB. CnekTp ypOBHEH B3HEpruud artoma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaan3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JIyuyEHUE.
TexHuueckue yCTpOCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIEKTpPajbHbI aHaIu3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OrnpezenieHne JIMHBI BOJIHBI Jlazepa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaGnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTpOEHHus  sjpa. OtkpeiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoaKTUBHOIO U3IIy4EHHUS.
CsoiicTBa anb(da-, 6eTa-, raMma-u3IydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OpraHU3MBI.
OtkpeiTHe TpoTOHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHko.
3apsn siapa. MaccoBoe unciio siapa. M30tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT macchl spa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
SAnepusiii peaktop. TepmosiaepHbiii cuHTe3. [IpoGneMbl M TEpCHEKTHUBBI  SIEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.
OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeTo/1bI HAONIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO Pu3nUecKol KapTUHBI MUpa.
TexHuueckue ycTponCTBa M NPAKTHUECKOE NMPUMEHEHHE: 03UMETpP, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
CUYéTunK MOHM3UPYIOIIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (GoTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Ortanbl  pa3Butus acTpoHoMuu. llpukiiagHoe M MHUPOBO33pPEHUECKOE 3HAUEHHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneunas axkTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, MX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMMa «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
IOCIIEI0BAaTENbHOCTU. BHyTpeHHee cTpoeHne 3BE34. COBpEeMEHHBIE IPEACTABICHUA O
IIPOUCXOXKAECHNUHU U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl XKU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tunel
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
Bonbioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npodaemMbl aCTpOHOMHUH.

Yyenuueckue nabnrooenus

Habumtonenns HeBOOpPYKEHHBIM IJ1a30M C MCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUIN
JUIsL OIIpEIeNICHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOM, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
IpeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B O0IIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs € Y4ETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYecKHe (DYHKIMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIMIA,
IpU3HAKU TI0J100US TPEYTOJIbHUKOB, ONPE/IeNIEHNE TUIOIIAU TIIOCKUX (pUryp u oobéma Tei.

buonoeusn: snexrpuyeckue SBIEHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
KUBOW MpUPOJE, ONTHUYECKHE SBJICHHS B JKUBOM Npupoje, AeHCTBUE paJvallud Ha >KUBbHIE
OpraHU3MBlI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CIIEKTPAIbHBIN aHaIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyH, (poTochEMKA 3eMHOM
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs Tedb, pajap, pajuoNpUEMHHUK, TEIEeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.






OCHOBHBIE BU/IbI AEATEJIBHOCTH OBYYAIOILINXCAA

Ha3Banue pa3nena
(Tembl) Kypca
(umncy10 YacoB)

OcHoBHoOe coepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxca

10 kaac

C

Paznen 1. ®u3nka u MeTOIbI HAYYHOI 0 O3HAHUS

dusuka U MeTOIbI
Hay4HOI'O IMO3HAHUs

®usuka - Hayka o npupoae. HaydHble MeTOAbI MO3HAHUS
OKPYXaroIlero Mupa.

Ponp skcnepuMeHTa M TEOpUHM B IIPOLIECCE IO3HAHUSA
Opupofbl.  OKCHepUMEHT B (usuke. MojenupoBaHue
¢usnueckux sBIEHUM U mpoueccoB. HayuyHble runoressl.
®duznyeckue 3aKOHbI M TEOpUU. ['paHMIIBI IPUMEHMMOCTH
¢uznueckux 3aKkoHOB. [IpuHLIMIT COOTBETCTBUS.

Ponp n mecto ¢uszuku B (HopMUPOBAHMM COBPEMEHHOMH
HAay4YHOM KapTUHBI MHpA, B IPAKTUYECKON NEATEIBHOCTH
JIonei

N3ydyeHne Hay4yHbIX (3MIMPUYECKUX U TEOPETHUUECKHUX) METOOB [TO3HAHUS
OKPY’KaIOIIEero MUpa.

OO6cyxaeHne TpaHHIl NMPUMEHUMOCTH (U3NYECKUX 3aKOHOB U TECOPHUH.
PaboTa B rpymnmne mo moJAroToBke KOPOTKMX COOOIIEHUI O pOJIM U MECTe
(GU3HUKHU B HAYKE U B IPAKTUYECKOM J1€ATEIbHOCTH JIIOIEH.

JleMoHCTpauys aHAJOTOBBIX U IU(PPOBBIX H3MEPUTENbHBIX IPUOOPOB,
KOMIIBIOTEPHBIX JTaTYMKOB.

OcBoeHue OCHOBHBIX NPUEMOB palbOThl ¢ IU(pPOBOH JabopaTopuel Mo
¢duzuke

Kunematuka

Mexanuueckoe JBUKEHHE. OTHOCUTENBHOCTh
MEXAaHUYECKOT0 BMKeHusA. Cuctema orcuéra. Tpaekropusi.
[lepemernienue, cKkOpocTh (CpemHssl CKOPOCTh, MTHOBEHHAs
CKOpPOCTh) M YCKOPEHHE MaTepUalbHOM TOUKH, UX TPOEKIINN
Ha ocu cucTteMbl KoopauHaT. ClokeHHe nepeMenieHu u
CJII0’KEHHE CKOPOCTEM.
PaBHOMepHOE M
JBUKCHHUE.

I'paduku 3aBUCHMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHS,
IIyTU U TIEPEMELICHNS] MATEPUAIBHON TOUYKH OT BPEMEHH.
CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TaICHMUS.
KpuBosnnHeliHOE 1BUKEHHE.

J[BrkeHHe MaTepualbHOM TOYKM IO OKPYXHOCTH C
MIOCTOSIHHOW 1O MOZYJII CKOPOCTBIO. YTJIOBas CKOpOCTb,
auHelHass ckopocTh. Ilepmon M yactora oOpaiieHwus.
I{eHTpOCTpEMUTENBHOE YCKOpEHHUE. TexHnueckue

PaBHOYCKOPEHHOE  IIPSIMOJIMHEMHOE

[IpoBeneHNE HSKCIEPUMEHTA: HM3YYEHUE HEPABHOMEPHOTO JBUKEHHUS C
LEJIbI0 ONIPEIENIEHUS MTHOBEHHONW CKOPOCTH; UCCIEAOBAHUE COOTHOLLICHUS
MEXKIy MyTAMH, TPOWACHHBIMUA TEJIOM 3a IMOCIEJ0BATEIbHbBIE PABHBIE
IIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUM C HAYAJIbHOU
CKOPOCTBIO, PAaBHON HYJIO; HW3yYECHHE JBWKECHUS IIapHKa B BSI3KOH
KUAKOCTH; W3YyUEHUE [IBIKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.
OOBsicHeHHE OCHOBHBIX TPHUHIIMIIOB JIEWCTBHUS TEXHUYECKUX YCTPOMCTB,
TaKUX KakK: CHUIOMETpP, LENHbIE U PEMEHHBIE NEpPEeAauyu JABWKEHUS; U
YCJIOBHM MX 0€30MaCHOTO UCIIOJIH30BAHUS B ITOBCEIHEBHOM JKU3HHU.
Pemenne pacdy€THBIX 3a7ay C SBHO 3aJaHHON (M3HUECKONH MOJETBIO C
WCIIOJIb30BAaHUEM OCHOBHBIX (DOPMYIST KHHEMATHKH.

[Toctpoenue u aHanu3 rpadUKOB 3aBUCUMOCTEH KHHEMATHUECKUX BEITUYUH
OT BPEMEHM JUIsi PaBHOMEPHOIO M PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JBIOKCHUS.

Pacno3znaBanue Qu3nyeckux sBIEHUI B y4eOHBIX OIBITaX M OKpYKarolen
JKU3HUA: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHEHHOE JIBUKEHUE,




YCTPOMCTBA W NPAKTUUYECKOE MPUMEHEHHUE: CIUIO0METD,
JIBUKEHUE CHAPSIIOB, LIENTHBIE U PEMEHHBIE NEPEIAYN

CBOOOIHOE TaICHNE TeJI, IBUYKEHHE 110 OKPY)KHOCTH.

Onucanne MEXaHHYECKOTO MABIDKEHHSI C HCIOJIB30BAHUEM (U3NYECKUX
BEJINYMH: KOOPJAMHATA, ITyTh, IEpeMeIIeHNe, CKOPOCTh, yCKopeHue. Pabora
B TIpyOmax [pH IUIAHUPOBAHWHM, TIPOBEICHHH M  HHTEPIPETALUU
pE3yJIbTATOB  ONBITOB W  AHAIM3E  JIOMOJHHUTEIBHBIX  HCTOYHHKOB
uHpOpMAIIUU IO TEME

JAnnamuka [Ipunuun orHocutenbHocTH [ammiies. IlepBwiid  3akoH | CpaBHEHHE Macc B3aUMOACHCTBYIOIIUX TEJl.
Hrrotona. Muepuumanpapie cUcTeMbl oTcuéTa. Macca Tenma. | MI3yueHue 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT jAe(opmanuu; CpaBHEHHE CHIT
Cwra. IlpuHumn cyneprno3unuu cuil. BToOpol 3aKOH | TpEHMsI OKOsI, KAUEHHS U CKOJIbKEHHUS.
Herotona st martepuanbHOM Touku. Tperuit 3akoH | OOBsICHEHHE HEBECOMOCTH.
HproToHa 11 MaTepualibHBIX TOYEK. 3aKOH BceMUpHOTro | [IpoBeneHue skcriepuMeHTa: MCCIEN0BAHME 3aBUCMMOCTH CHJI YIPYTOCTH,
taroreHus. Cuna tsoxkect. [lepBas kocMudeckasi CKOpPOCTb. | BOSHUKAIOLUX B IMPYXKUHE M PE3UMHOBOM 00paslie, OT UX JAedopmanuy;
Cwuia ynpyrocrtu. 3akoH ['yka. Bec tena. W3YyYEHUE NBIDKEHUs Opycka MO HAKJIOHHOW IJIOCKOCTH; HCCIEIOBaHUE
Tpenune. Buapsl TpeHus (IOKOs, CKOJIbKEHUS, KAUEHHUS ). YCJIOBHM paBHOBECHS TBEPAOIO TEJIA, UMEIOLIEr0 OCh BPAIICHUS.
Cuiia tpenusi. Cyxoe TpeHue. OObsicHeHHEe  OCOOCHHOCTE  PAaBHOMEPHOIO M PaBHOYCKOPEHHOTO
Cwia TpeHUsT CKOJBXEHUS W CHJa TPEHUS T[IOKOA. | IPSIMOJMHEWHOTO JIBM)KEHMS, CBOOOJHOTO TMaJeHUs TeJ, IBWIKEHHUS IO
Kosdounument tpenus. Cuiia  CONpPOTHUBIEHUS TMPU | OKPYKHOCTU HA OCHOBE 3aKOHOB HbIOTOHA, 3aKOHA BCEMHPHOTO TSTOTEHHUSL.
JBIDKEHUM TEJa B )KUIKOCTH WIIU Ta3e. OObsicHeHHE OCHOBHBIX MPUHIUIIOB JACHCTBUS TMOAIMIUIIHUKOB U HX
[ToctynarensHoe W BpamaTelbHOE IBUKEHHE AOCONIOTHO | MPAKTUYECKOTO MPUMEHEHHS.
TBEPIOTO TEJA. OO0BsicHeHHE TBUKEHUSI UCKYCCTBEHHBIX CITYTHUKOB.
MOMEHT cuibl OTHOCUTENBHO Ocu BpamieHus. [lnedo cumbl. | Pemenne pacy€THhIX 3afad ¢ SIBHO 3aJaHHON (DHM3MUECKON MOJENbIO C
VYcnoBus paBHOBecHS TBEPAOro Tena. TeXHUYECKHE | UCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB M (pOPMYJ TMHAMUKH.
YCTPOMCTBA W TMPAKTUYECKOE MPHUMEHEHHWE: MOIIIUIMHUKH, | Paco3HaBaHue (pU3MUECKUX SIBICHUN B Y4EOHBIX OMBITAX U OKPYKAOIIeH
JIBIKEHHUE UCKYCCTBEHHBIX CITYTHUKOB JKU3HU: UHEpLHUs, B3aUMOJIEHCTBUE Tell. AHAIN3 (PU3NYECKUX MTPOLIECCOB U
SBJICHUIM C HCIIOJIB30BAHUEM 3aKOHOB M IMPUHLMUIIOB: 3aKOH BCEMHUPHOTO
tsrotenus, [, II u III 3akoHsl HbrOoTOHA, NpUHIMIT CyNEpPHO3HWIMU CHII,
MPUHIMUI PAaBHONPABHOCTH MHEPUUAIBHBIX CUCTEM OTCUETA.
3aKoHbI NmMmynec ~ maTepuaibHOM  TOYKM  (Tenma), CHCTEMBI | IOTCHIMAIbHAS ~ DHEPTUs, MeXaHudeckas  paboTa, MeXaHHYecKas
COXpaHeHHs MaTepuadbHBIX TOYeK. VIMIynbC CHJIBI M HW3MEHEHHE | MOIIHOCTh. AHAINU3 (PU3MUYECKUX MPOIECCOB U SBIECHUN C UCIMOJIb30BAHHEM
MeXaHHMKe UMITyJIbCa Tesla. 3aKOH COXPAaHEHHUs UMITylibca. PeakTHBHOE | 3aKOHA COXpaHEHUS MEXaHMYeCKOH »HHEepruM, 3aKkoHa COXPAaHEHUs

neuxkeHne. Paborta cuibl. MomHocTh cuibl. Kunetnueckas
SHEPTHsl MaTepuaabHOM TOYKW. Teopema 00 HW3MEHEHHH
KUHETUYECKON DHEPIUHU.

umnynbca. OObsICHEHNE OCHOBHBIX MPUHIIUIIOB JHCTBUS U PAKTHYECKOTO
IIPUMEHEHNsT TEXHUYECKUX YCTPOMCTB, TAaKMX Kak: BOJOMET, KOMED,
IIPY>KAHHBIN ITUCTOJIET.




[ToTeHumanbHas SHEPruUsl.

[ToreHnuanpHas dHEprust  ynpyro nedopMupOBaHHON
npyxunbl. [loTeHnumaneHas 2Hepruss Teida  BOIM3U
noBepxHocty 3emud. [loTeHIManbHbIE M HEMOTEHIIMAIbHbBIC
cuibl. CBsi3b pabOTHl HETOTEHIMAIBHBIX CHJI C H3MEHEHHUEM
MEXaHUYECKON SHEPruu CHCTEMbl TeJ. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpONCTBA M IPAKTHYECKOE IPUMEHEHUE:
BOJIOMET, KONEP, MPYKUHHBINA MMUCTOJIET, IBUKEHUE PAKET

OObsicHEHME [BHXEHHMS PpaKeT C ONOpOM Ha H3y4eHHbIe (QU3UYECKue
BEJIMYMHBI U 3aKOHBI MEXAHUKHU.

Vcnonb3oBaHue Npu MNOATOTOBKE COOOLIEHHH O NPUMEHEHHM 3aKOHOB
MEXaHUKH COBPEMEHHBIX HH(MOPMAIMOHHBIX TEXHOJOTHHA Ui IIOMCKa,
CTPYKTYPUPOBAHUS, MHTEpPIpETAlMM M MpeACTaBlIeHUs HH(POpMalUH,
KPUTHYECKHI aHanu3 noiydyaeMoil nHpopmaruu IlpoBeneHne KOCBEHHBIX
U3MEPEHUH, UCCIIeI0BaHUH 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH, IPOBEPKA

MNPCAJIOKCHHBIX TUIIOTE3

Pa3nes 2. Mosekyas

Hast U3NKA U TEPMOJAMHAMUKA

OcHoBBI
MOJIEKYJISIPHO-
KHHEeTHYeCKoM
TeOpuH

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOpUH
U UX ONbITHOE 00OCHOBaHHE. BpOyHOBCKOE JBHIKEHHE.
Juddysus. Xapakrep IBHKCHHUS U B3aNMOACHCTBHS YaCTHII
BeniecTsa. Mozenu cTpoeHus ra3oB, )KMIKOCTEN U TBEPIBIX
TeJI W OOBSACHEHHE CBOMCTB BEIIECTBA HA OCHOBE JTHX
Mozene. Macca u  pasmepel Monekyn. Kommdectso
BemecTBa. [loctossuHas ABoraapo. TeroBoe paBHOBECHE.
Temneparypa u e€ wusmepenue. Illkama Temmeparyp
[enbcust. Moaens uaeansHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH UJICaTIbHOTO Ta3a.

AOcomoTHass ~ TeMIepaTypa  Kak  Mepa  CpeIHei
KMHETUYECKOW PHEPIUU TEIJIOBOTO JIBMIKEHUS YacTHI] Iasa.
[llxkana  temmeparyp KeneBuna. ['a30Bble  3aKOHBI.

VYpaBuenue Menpeneesa-Knaneiipona. 3akoH JlanpToHa.
M3omponeccel B MACAIBHOM Ta3e € HOCTOSHHBIM
KOJIMYECTBOM BEIIIECTBA.

['paduueckoe mpencTaBIeHHE H30IPOLECCOB!
U30x0pa, u3obapa.

TexHu4eckne yCTpPONCTBA M IPAKTHYECKOE NPUMEHEHUE:
TEPMOMETP, bapoMeTp

u3oTepMma,

[TpoBeneHue HKCHEPUMEHTA: ONPEICICHHE MAacChl BO3AyXa B KIIACCHOM
KOMHAaT€ Ha OCHOBE M3MepeHHil o00bEéMa KOMHATBI, [JaBJICHUS U
TEMIEpAaTypbl BO3JyXa B HEH; HCCIEIOBaHUE 3aBUCUMOCTH MEXKAY
napaMeTpamMM COCTOSIHUS Pa3peKEHHOIO Iasa.

OneHka aOCONIOTHBIX M OTHOCUTENbHBIX IOTPEIIHOCTEN H3MEpeHui
(bU3N4eCKUX BETUYUH.

OObsicHEHHE OCHOBHBIX IPUHIIMIIOB JEUCTBUN TepMOMeTpa U OapoMerpa u
yCIOBHH UX 6€30MaCHOTO MCIIOJIB30BaHMS B TOBCEAHEBHOM KHU3HHU.
Pacno3znaBanue Qpu3nyeckux sBJICHUN B Y4EOHBIX ONbITAX U OKpYKarollen
KU3HU: T y3ust, OpOYHOBCKOE JIBUKEHUE.

Onucanue TEMJIOBBIX SIBICHUN C MCIONb30BaHUEM (PU3MYECKUX BEIMUUH:

JaBJIeHWE rasza, TeMmIeparypa, CpeaHss KHUHETHYecKas  HSHEeprus
XAa0THUYECKOTO JIBIDKCHHUSI MOJICKYJI, CpEIHEKBaJpaTHUdHas CKOPOCTh
MOJIEKYJL.

AHanu3 ¢Qu3MYecKuX IMpoLeccoB U sBIeHUHM ¢ ucnoiabzoBaHuemM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpPEIHENM KUHETHUYECKOM DHEPruu TEIUIOBOIO
JIBIDKCHUSI MOJIEKYIT C a0COIFOTHOM TeMIepaTypoi.

Pemenne pacdy€THBIX 3a7ad C SBHO 33/IaHHON (U3UYECKOW MOJENBIO C
WCIIOIb30BaHUEeM OCHOBHBIX TonokeHut MKT, 3akoHOB U  Qopmyn
MOJIEKYJISIPHON (PU3UKH.

PabGota B rpynmax mpu TUIAaHUPOBAHWUU, MPOBEIACHUW U HHTEPIPETAIIUN
pe3ylIbTaTOB  ONBITOB W aHAJIW3€  JIONOJHUTEIbHBIX  HCTOYHHUKOB




nH(OpMaIIUU IO TEME

OcHoBBI TepMoauHaMuUeCcKasi CUCTEMA. [IpoBeneHne SKCOEPUMEHTA: HW3MEPEHHE  YACIBHOM  TEINIOEMKOCTH
TEePMOIMHAMMKH BHyTpeHHsAs sHeprus TepMOAMHAMUYECKOH cucreMbl U | BemecTBa. OrjeHka aOCONIOTHBIX W OTHOCHTEIbHBIX IOIpPEIIHOCTEH
CIOCOOBI €€ N3MEHEHHUS. U3MEPEeHUH (PU3MUECKUX BEIUYHH.
KonnyecTBo TemioTsl u paboTa. N3yuenue mozeneil napoBoil TypOUHBI, IBUraTessl BHYTPEHHETO CrOpPaHus,
BuyTpeHHSsT 3Heprusi OJHOATOMHOIO HJAEAJbHOIO Ta3a. | pEaKTUBHOIO JABUIATEIS.
Buapl Temnonepenauu: TEIONPOBOAHOCTb, KOHBEKLMs, | OObACHEHHE  NPUHLMIOB  JEHCTBUS M YCIOBMM  0e3011acHOro
U3JTyYEHHUE. VY nenbHas TEII0EMKOCTh BELIECTBA. | UCIOJIb30BaHUS B [IOBCEJHEBHOM KU3HU ABUTATENsl BHYTPEHHEIO CrOpaHus,
KonuuecTBo TEIIoTel pH TEIIonepenaye. OBITOBOIO XOJIONWJIBHUKA, KOHAMIMOHepa. OnucaHue CBOWCTB Teln H
[Tonstue 006 ammabatHOM mporecce. IlepBblid  3aKOH | TETUIOBBIX SIBJICHUH C HMCIIOJNB30BaHUEM (U3NYECKUX BEIWYHH: JIaBJICHUE
TEPMOJVUHAMUKHU. [Ipumenenune IIEPBOTO 3aKOHa | raza, TemmepaTypa, KOJMYECTBO TEIUIOThI, BHYTPEHHSAS HSHEprus, padbota
TEPMOJMHAMHKH K  m3omporeccam. [ padwudeckas | rasa. Pemenne pacy€THbIX 3a7a4 ¢ SIBHO 3aJaHHON (DM3NYECKON MOJEIBIO C
UHTepIpeTanus paboThl rasa. UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (OPMYIJI MOJIEKYJISAPHON (U3UKU U
BTopoii 3aKOH TEpMOAVHAMUKH. TEPMOJAUHAMUKH.
HeoOpaTuMOoCTh POLIECCOB B IPUPOJIE. Pemenne kadyecTBEHHBIX 3aJad C ONOPOM Ha HW3Y4YEHHBIE B paszele
TermnoBble Mammebl.  [IpuHOMNBL  OecTBUS  TEIUIOBBIX | «MonekynsipHas (U3UKa U TEPMOAMHAMHKA» 3aKOHBI, 3aKOHOMEPHOCTH U
matuuH. [IpeoObpa3zoBaHus 3HEPTUU B TEIUIOBBIX MAIIMHAX. bu3nyeckue siBIECHUS.
Koadduument moneznoro AeHCTBUS TEIUIOBOW MAIINHBIL. PaGora B rpynmax npu aHaJM3€  JONOJIHUTENbHBIX HCTOYHUKOB
[Tuxn KapHo u ero ko3¢ duiueHT noaesHoro AeUCTBHsL. uHpOpMaINU IO TEME
DKoJoru4yeckue npoOaeMbl TEIIOIHEPTETUKH.
TexHuueckne ycTpoWcTBa M NPAKTHYECKOE IPUMEHEHHUE:
JIBUTATE]Ib BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIbHUK,
KOHIUILIOHED
ArperatHbie [Tapoo6pa3oBanue u koHaeHcanus. Vcnapenue u kurnenue. | [IpoBeneHne dSKCHepUMEHTa: U3MEPEHHE OTHOCHTEIBHOM  BJIAXKHOCTH
COCTOSIHUS AOcomoTHasT W OTHOCUTENbHAas BJIAXHOCTb BO3AyXa. | Bo3ayxa. OrleHka aOCOMIOTHBIX M OTHOCUTEIBHBIX MOTPEUIHOCTEH
BelllecTBA. Hacpiennenii map. YaenbHas Termsiora napooOpa3oBaHMs. | U3MEpEHUN (U3HUECKUX BeIMYUH. 3ydeHre cBONCTB HACBILEHHBIX M1apOB,
®da3zoBbIe 3aBUCUMOCTh TEeMIIEpaTypbl KUIIEHUs OT AaBieHus. TBEpIoe | crnoco0oB U3MepeHHs BIaxHocTH HabmroaeHne KuneHus npyu noHU>KEHHOM
nepexoabl teno. Kpucramnmueckue u amop@Hble Tena. AHM30TPOIUS | IaBICHUHM, HArpeBaHUs M IUIABJICHUS KPHUCTANIMYECKOTO BELIECTBA.
cBoiicTB KpuctamioB. JXunkue kpuctawisl. CoBpemeHHble | OObSCHEHHE  NPUHIMIOB  JEHCTBUS W YCIOBHM  0e30MacHOro
MmaTepuaibl. [lmaBneHwe W KpUCTaJUIM3alMs. YJelbHas | UCIOJIb30BAHUS B IIOBCEHEBHON JKM3HM THUIPOMETpa, IICHXPOMETpa,
Teriora maBieHus. CyOonmumanus. YpaBHEHHE TEIUIOBOTO | KaJlopuMmeTpa.  V3ydeHMe  TEXHOJOTMH  TOJydyeHHs  COBPEMEHHBIX
Oamanca. TexHuyeckue ycTpoiicTBa M MPAKTUUYECKOE | MaTEpPHUAJIOB, B TOM YKCJe HaHOMaTepuaioB. PemieHne pacuéTHbIX 3a1ad ¢
OpUMEHEHHE: THUIPOMETP M IICHUXPOMETpP, KaJOPHMETp, | SBHO 3aJaHHOM (U3MYECKOM MOJENbI0 C HCII0JIb30BAaHUEM YPAaBHEHUS




TEXHOJIOTHHU IIOJYYCHHSA COBPEMCHHBIX MaTCpUalioB, B TOM
YHUCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOT'MH

TerioBoro OanaHca. PeleHme KadyecTBEHHBIX 3alad C OHNOpOM Ha
HN3YUCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTHU H (1)I/I3I/I‘-IGCKI/I€ SABJICHUA IIO TEMC.
Pacnio3naBanue ¢pu3nyeckux sBICHUI B y4eOHBIX OIBITaX M OKpYyKarolen
KU3HU: JedopManus TBEPABIX TeJ, HAarpeBaHWE W OXJIAXKICHUE Tel,
M3MEHEHHE arperaTHhIX COCTOSHUMN BEIIecTBa U 00BACHEHHE UX Ha OCHOBE
3aKOHOB ®  (GopMyln  MOJEKymspHouW  ¢usmku. Mcnons3oBaHue
MH(GOPMALIMOHHBIX ~ TEXHOJOTMM Uil  TMOWCKa, CTPYKTYpHUpPOBaHUS,
UHTEpPOpETallud W TpPeACTaBiIeHUs HHGOPMAIMM TPH  TOATOTOBKE
COOOIIEHUH O TMPUMEHEHHH 3aKOHOB MOJICKYJSIpHOM  QU3UKH U
TCPMOIAWMHAMHUKN B TCXHUKC U TCXHOJIOTHAX

Paznen 4. diekTpoanHamMuka

JIEKTPOCTATHKA

DneKTpu3anus Tel.
ANEKTPUUCCKUX 3apsi/IOB.

OnekTpuueckuii 3apsa. JlBa Buma
[IpOBOHHMKHY, IUANCKTPUKUA H
MOJIYTPOBOJHUKH. 3aKOH COXPAHEHHSI DJIEKTPUUYECKOTO
3apana. BzaumopeiictBue 3apsagoB.  3akoH  Kyiona.
TodeuyHbIl SNEKTPUYECKUM 3apsii. DJIEKTPUUECKOE IIOJIE.

Hanpsox€nnocts 3IIEKTPUYECKOTO TOJIS. [TpuatMn
CYIIEPIIO3UIN BIIEKTPUUECKHUX MOJIEN. JInann
HANPSDKEHHOCTH  dJIEKTpUYeckoro mons. PabGora cun
anekTpocrarndyeckoro  mnoisist.  IloreHuman.  Pa3HocTh
ITOTEHLINAJIOB. [IpoBoHUKHN u JUAJIEKTPUKU B
ANEKTPOCTATUYECKOM ToJIe. JuanexkTpuyeckas
IIPOHULIAEMOCTb. DNEeKTPOEMKOCTb. Kongencarop.
OneKTpOEMKOCTh  IJIOCKOTO  KOHJEHcaTopa.  ODHeprus

3apsUKEHHOIO KOHJIeHcaropa. TeXHWYecKue yCTpOWCTBa U
IIPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOI, 3JIEKTPOMETP,
JJIEKTPOCTATUYECKAS 3aIlHNTA, 3a3eMJICHUE
AJEKTPONpUOOPOB, KOHJIEHCATOP, KOMKUPOBAJIBHBIN armapar,
CTPYHHBIN IIPUHTED

[IpoBeneHnE 3KCIIEPUMEHTA: U3MEPEHUE IEKTPOEMKOCTH KOHJIEHCATOPA.
OneHka aOCOJIOTHBIX M OTHOCHUTEIBHBIX IIOTPEHIHOCTEH W3MEpEeHUM
¢usznveckux BenuduH. M3ydeHue TPUHIMIIOB JEHCTBUS 3JIEKTPOCKOIA,
ANIEKTPOMETpa, KOHAeHcaTopa. M3yueHne npuHIUIOB IEUCTBUS U YCIOBHI
0e30macHOr0 TPUMEHEHUsT B TNPAKTUYECKON KU3HH, KOMHPOBAIBHOTO
anmapara, cTpyiHoro npuHTepa. PaccMoTpeHue (Qu3ndecKux OCHOBaHUI
ANIEKTPOCTATUUECKON 3aIllUTHl M 3a3eMJICHUs dJeKTponpubopoB. Pemienue
pacu€THBIX 3aJa4 C SIBHO 3a/laHHOM  (U3WYECKOM MOJENbl0 ¢
WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (DOPMYJ JIEKTPOCTaTHKU. Perenue
Ka4eCTBEHHBIX 3a/1a4 C OMOPOM HA U3yUYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nUecKue SABJICHHS OJIEKTPOCTaTUKU. PacrosHaBanue (Qusnueckux
SBIICHUN B Y4EOHBIX OMBITAX M OKPYXKAIOUIEH JKU3HU: AJIEKTPU3ALUS Tel,
B3aUMOJICHCTBUE 3apsA0B U OOBSICHEHHE X HAa OCHOBE 3aKOHOB U (hopmy
anekTpocTaTuku.  OmnucaHue  M3yYEHHBIX  CBOMCTB  BELIECTBA U
ANEKTPUYECKUX SBJICHUM C HCIOJIb30BAHHEM (DU3UYECKUX BEJIIMYMH:
ANEKTPUUECKUN 3apsifl, HAIPSKEHHOCTD JIEKTPUYECKOTO IO, TOTEHLHAL,
Pa3HOCTh MOTEHITUAIOB, AIEKTPOEMKOCTh. AHAIN3 (PU3HUECKUX MPOIIECCOB
U SIBJICHUW C UCTONb30BaHUEM (PH3UYECKHX 3aKOHOB: 3aKOHA COXPAaHEHUS
ANEKTPUIECKOTO 3apsina, 3akoHa Kymona. PaboTa B rpynmax mpu aHammse
JOTIOTHUTETFHBIX MCTOYHUKOB MH(POPMAIIUN U TMOATOTOBKE COOOIICHUI O
MPOSIBIICHUU 3aKOHOB AJEKTPOCTATUKH B  OKPYXKAIOWIEH JKU3HU U
MIPUMEHEHNHU UX B TEXHUKE




IlocTosIHHBII
JIEKTPUYECKUIl
TOK. Toku B
Pa3IHYHBIX cpefax

DJIEKTPUUYECKU I TOK. YcnoBus CYIIECTBOBAHUS
AJeKTpUUeckoro Ttoka. MHcrounwku Toka. Cuia ToOKa.
[Tocrosiuubiii Tok. Hanpsokenue. 3akon Oma i ydacTka
LETH. DNEKTpUYECKOE  CONPOTUBJIEHHME. Y AEIBHOE
CONPOTHUBIICHUE BEILIECTBA. [locnenoBarensHoE,
[apajuIeJIbHOE, CMEILIAaHHOE COEIMHEHUE IPOBOJIHUKOB.
PaGora »anextpuyeckoro Ttoka. 3akoH J[xoyns—JIeHia.
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA. DJIEKTPOJBIIKYILAS CHUIIA
Y BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKa. 3aKkoH Oma
JUISL TIOJIHOM (3aMKHYTOM) asiekTpudeckoil nenu. Koporkoe
3aMblKaHUE.  DJIEKTPOHHAs  IPOBOJUMOCTb  TBEPIBIX
METaJUIOB. 3aBHUCHUMOCTh CONPOTUBIICHUS METANIOB OT
teMriepaTypbl. CBEpXIIPOBOAUMOCTb. DJIIEKTPUUECKUI TOK B
BaKyyMe. CaoiicTBa AJIEKTPOHHBIX MTY4YKOB.
[TomynpoBOIHUKH. CobcTBeHHast u MpUMeCHas
MPOBOJIMMOCTh  TMOJYNpPOBOAHUKOB.  CBoiictBa  p—N-
nepexoja. [loaynpoBoaHHKOBBIE TPUOOPHI. DIEKTPUUECKUN
TOK B  pacTBOpax MW  paciulaBax  3JIEKTPOJIUTOB.
DNEKTPONUTHYECKAs JUCCOIUAIUS. DIIEKTPOIU3.
OnekTpuueckuii TOK B ra3ax. (CamMoOCTOSATENbHBIN U
HECAMOCTOSITENbHBIN paspsn. Monnus. [Tma3ma.
TexHu4eckue yCTpPOMCTBA M MNPAKTUYECKOE ITPUMEHEHUE:
aMIiepMeTp, BOJBTMETpP, PEOCTaT, HWCTOYHUKHA TOKa,
AJIEKTPOHArpeBaTEIbHBIE MPUOOPHI, IIEKTPOOCBETUTEIIHHBIC
npuOOpbI, TEPMOMETP COMPOTHBIICHUS, BAKYYMHBIA HOJ,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN THO,
rajbBaHUKa.

[IpoBeneHne  SKCHEPUMEHTA: M3YYEHUE  CMEIIAaHHOTO  COEAUHEHUs
pesuctopoB; usMmepenue IJ[C HUCTOUHHMKA TOKa W €ro BHYTPEHHETrO
COMpOTHUBIICHUS; HaOmoAeHue »snekTponusa. OlleHKa aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX ~ IMOTPEIIHOCTeH HW3MEpeHud  (PU3MUECKUX  BEJIMYMH.
OObsicHeHHE TPUHLUIIOB JIEHCTBUS M YCIOBUI 0€30MacHOr0 MPUMEHEHUs
aMIepMerpa, BOJIbTMETDA, peocrara, HUCTOYHUKOB TOKa,
ANEKTPOHArpeBATENbHBIX u 3EKTPOOCBETUTEIBHBIX puOopoB,
TEPMOMETPA  CONPOTUBIIEHUS, BAKyyMHOIO JMOJa, TEPMUCTOPOB U
(bOTOPE3UCTOPOB, MOJIYNPOBOJHUKOBBIX TUOJIOB, TadbBaHUKH. PerieHue
pacy€THBIX 3aady C SBHO 3aJaHHOM  (U3UYECKOM MOIENBI0 C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U ¢opmyn Tembl «llocTosTHHBIN
AIIEKTPUUYECKUI TOK». Pacrio3HaBanue (U3NYECKUX SBICHHA B y4eOHBIX
ONBITAX U OKPYKAIOIIEH KU3HU: JIEKTPUUECKasi IPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE,  XMMHUYECKOE, MAarHUTHOE  JCHUCTBHS  TOKa.  AHaIN3
ANEKTPUYECKUX SBJICHMM M MPOLECCOB B LEMAX MOCTOSHHOIO TOKa €
HCIIOJIb30BaHUEM 3aKOHOB: 3aKO0H Owma, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBbHOTO M IMAPAUIEIbHOIO COEIMHEHHUS! MPOBOJHUKOB, 3aKOH
Hxoyns-Jlenma. Onucanue u3y4eHHBIX CBOWCTB BEIIECTB U AIEKTPUUIECKUX
SBJICHUH C UCHOJb30BaHUEM (PU3MUECKUX BEJIMYMH: AJIEKTPUUYECKHNA 3apsif,
CUJIa TOKA, DJIEKTPUUECKOE HANpsHKEHHUE, SJIEKTPUUYECKOE CONMPOTHUBIICHUE,
pasHocTh  moTeHuumanoB, OJIC, pabora TOKa, MOIIHOCTh TOKA.
Hcnonp3oBanne  MHGOpPMALMOHHBIX  TEXHOJOTMH  JUIsl  TIOMCKA,
CTPYKTYpUPOBAaHHUS, UHTEPIPETAIIMN U TpeCTaBlIeHUs HH(popManuu mnpu
MOJTOTOBKE COOOIEHUH O NPUMEHEHUH 3aKOHOB IIOCTOSIHHOTO TOKa B
TEXHHUKE U TEXHOJIOTHUSX.

11 kaace
Pa3ned 1. DiekTpoanHaMHuKA
Mar=uTHoe moJie. ITocTosHHBIE MAarHWUTEHL. BBaHMOHCﬁCTBHe IIOCTOSIHHBIX HpOBe)ICHI/IC OKCIICPUMEHTA: HU3YYCHHEC MArHuTHOroO IIOJd KaTyllKu C
DJIEKTPOMArHMTHA | MarHUToB. MaruuTHoe noJje. BEeKTop MarHUTHON MHAYKIMU. | TOKOM; MCCIIEOBAHNE IEUCTBUS MOCTOSIHHOIO MAarHUTa Ha paMKy ¢ TOKOM,
A HHAYKI U HpI/IHHI/IH CYIICPIIO3UIIMK  MArHUTHBIX noner. JlmHmm HUCCIICAOBaAHUC SIBJICHUA BHGKTpOMaFHI/ITHOﬁ UHAYKIOWH. OHGHKa
MarHuTHOM MHAyKuud. KapTuHa JWMHMIA ~ MarHuTHOM | aOCOJIIOTHBIX M OTHOCHUTENBHBIX MOTPEHIHOCTeH HM3MEepeHHH (U3NYECKUX




MHIYKIMU TOJA MOCTOSTHHBIX MAarHUTOB. MarHUTHOE TOJie
MPOBOJHMKA C TOKOM. KapTuHa JHMHUKA HUHIYKIHHA
MarHUTHOTO TMOJi JUIMHHOTO TMPSIMOTO MPOBOJHHUKA U
3aMKHYTOI'0 KOJIBIIEBOIO IPOBOJAHUKA, KATYIIKH C TOKOM.
OnbiT Opcrena. B3zaumoneilcTBrue MPOBOJHUKOB C TOKOM.
Cuia Amnepa, e€ moaynbs u Hanpasienue. Cuna Jlopenua,
e€ Moayidb U HampaBieHue. JIBUXKEHHE 3apsKEHHOU
YacTUIbl B OJAHOPOJHOM MAarHUTHOM moje. PabGora cuibl
Jlopenua.

SIBneHne syeKTpOMarHuTHOM MHAyKIMM. IIoTOK BekTOpa
MarHuTHOM UHAYKIIMH.

DIEKTPOABUKYIIAS cuia WHYKIUH.
3JIEKTPOMAarHUTHOM MHAYKUuU Dapanes.
BuxpeBoe snektpuueckoe moje. DIEKTPOABMKYIAs Cuja
WHIYKUUUA B MPOBOAHMKE, IBHKYIIEMCS MOCTYHaTEIbHO B
OJHOPOJHOM MArHUTHOM II0JIE.

IIpaBuno Jlenna. MHAyKTUBHOCTD. fIBI€HUE CAMOUHIAYKLIUH.
DIEKTPOABUKYIIAS CHUJTIA CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKHA C TOKOM.
ONeKTpOMarHuTHOe T1oje. TeXHUYecKue yCTpoucTBa H

3akoH

BelMUYMH. OOBACHEHHE NPUHLUIIOB JEHCTBUSA U YCIOBUI 0€30IacHOro
IIPUMEHEHUS IIOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB,
AIIEKTPOJBUIaTENs, YCKOPUTEIEH 2JIEMEHTAPHBIX YacTHL], WHAYKIHOHHOU
neun. Pemenune pacu€THBIX 3a7ady Ha TpUMEHEHHE (OpMynT TeMBI
«MarautHoe ~ mosie.  ONEKTpOMarHuTHas  MHAyKUus».  Pemenue
KAa4eCTBEHHBIX 3a7a4 C OIIOPOM Ha U3Y4YECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnueckue sBiIeHUA TeMmbl «MarHuTHoe mose. OJEeKTpOMarHUTHas
uHAYKuMs». OnpeneseHne HanpaBlIeHUs BEKTOpA MHIYKIUU MarHUTHOTO
IOJI1 TPOBOJHUKA C TOKOM, CwiIbl AmMiepa u cunsl JlopeHna.
PacniozHaBanme (pu3nyecKkux sIBICHUH B y4eOHBIX OMBITAX U OKPY)KAIOLICH

JKHU3HU: BSaHMOﬂeﬁCTBHC MAarauToB, DOJICKTPOMAarHuTHasA HWHAYKIUA,
IIGIZCTBPIG MAarauMTHOIO IIOJid Ha MPOBOJHUK C TOKOM U I[BI/I)KYII]I/II;'ICE 3apsam.
Ananuz QJICKTPOMArouTHLIX SIBIGHUM C MCHOJb30BAaHHMEM  3aKOHA

AJIEKTPOMArHUTHON MHAYKIMU. OnucaHue U3y4YeHHBIX CBOMCTB BEUIECTB U
AIIEKTPOMArHUTHBIX SIBIIGHUH C MCIONBb30BAaHHEM (U3MYECKUX BEIHUHMH:
WHIYKIMSA  MarHUTHOro  mojsi, cuia Awmmepa, cwia JlopeHia,
WHIYKTUBHOCTb KaTYIIKH, SHEPTUsI 3JIEKTPUYECKOIO U MArHUTHOTO TOJIEH

MpPaKTUYEeCKOe  MPUMEHEHHEe:  IOCTOSHHBIE  MAarHUTHI,
BJIGKTPOMaFHI/ITI)I, BJICKTpOI[BI/IFaTeJ'IB, YCKOI)I/ITCJ'H/I
HIIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TeYb

Paznen 2. Koyiedoanust 1 BOJHBI

Mexannueckue o | Konebarenbnas cucrema. CBoOoanble Mexanuueckue | McciaenoBanue mapamMeTpoB KosieOaTeNbHOM CUCTEMBI - MEPUOJIa, YaCTOTHI,

3JIEKTPOMATHUTHBI
e KoJie0OaHus

konebanus. 'apmonunueckue konebanus. [lepuon, gactora,
ammuTyaa M Qasza konebanuil. IIpyKUHHBI MasTHUK.
MareMaTnyeckuii MasiTHUK. YPpaBHEHHUE T'apMOHHUYECKHX
kosiebanuil. IlpeBpalreHne >HEpPruu NpU TAPMOHMYECKUX

koneOanusix.  KonebatenbHbiii  koHTYp.  CBOOOIHBIE
3JIEKTPOMarHUTHbIE Kosie0aHus B ueaIbHOM
KoJIe0aTeTbHOM KOHTYpE. Amnanorus MEXTY

MCXAaHUYCCKMMU U BJICKTPOMArHUTHBIMU KOJICOAHHSIMU.

aMIUIMTYAbl U (a3l KojeOaHui (NMPYXKUHHBIA W/WIM MaTeMaTUYeCKUM
MasTHUK). HaGmonenue 3aryxaromux kosiebOaHuid. VMccienoBanue cBONCTB
BBIHY)KJIGHHBIX ~ KoJjeOanuii. HaOmiomenume pesonanca. IlpoBenenme
HKCIEPUMEHTA: MCCIIEJOBAHUE 3aBHCUMOCTH IEpUOJia MaJlbIX KoJeOaHui
rpy3a Ha HUTH OT JJTMHBI HUTH U MaccChl Ipy3a; UCCIIEIOBaHUE TEPEMEHHOTO
TOKA B LIENU U3 MIOCIEA0BATEIBHO COEINHEHHBIX KOHACHCATOPA, KaTyIIKH U
pesuctopa. OreHKa aOCOMIOTHBIX W OTHOCHTEIBHBIX IOTPEIIHOCTEH
u3Mepenuil ¢usndyeckux BenuyuH. OOBsICHEHHWE NMPUHLUIOB JEHCTBHS U




®opmysna TomcoHa. 3akOH COXpaHEHHMS DSHEPrUM B
uaeanbHOM KoinebarenbHOM KoHType. IlpencraBnenue o
3aryxarlux KoyebaHusx. BbIHYXIEHHbIE MEXaHUYECKHe
Kosiebanus. Pe3onanc. BbIHYXIEHHBIC 3JI€KTPOMAarHUTHBIC
KOJIcOaHMSI. [TepemenHbIit TOK. CunyconaaibHbIN
IIEPEMEHHBIM  TOK. MOIIHOCT  IIEPEMEHHOIO  TOKA.
AMIUIUTYIHOE M [JEUCTBYIOILEE 3HAYEHUE CHIBI TOKA U
Hanpsbkenus. Tpancdopmarop. IlpousBonacTBo, nepenada u
noTpebJieHue ANEKTPUYECKOM JHEpPruH. IKOJIOTMYECKHe
PUCKM TpU TPOU3BOJACTBE 3JeKTposHepruu. Kynbrypa
MCIIOJIb30BaHUS 3JIEKTPO3HEPTUU B TIOBCEHEBHOM KU3HU.
TexHudeckue yCTpOMCTBA W IPAKTHYECKOE IPUMEHEHUE:
3JIEKTPUYECKUNA 3BOHOK, T€HEPATOp IEPEMEHHOI0 TOKa,
JIMHUM 3JIEKTponepeiad

yCIIOBHI 0€30MMacHOr0 MPUMEHEHHS 3JCKTPUYECKOr0 3BOHKA, IeHepaTropa
MEPEMEHHOTO TOKA, JIMHUU dJIeKTporepeaad. Perienue pacu€THBIX 3ajad C
SBHO 3aJIaHHON (DU3UYECKON MOJEIbI0 C HCIOJIh30BAaHMEM OCHOBHBIX
3aKOHOB U (DOPMyJI, OMHUCHIBAIOIINX MEXaHUYCCKUE M IJICKTPOMArHUTHBIC
KoJIeOaHusI.

Onucanue  MEXaHMYECKMX W DJICKTPOMArHUTHBIX  KOJIeOaHHUH ¢
UCTIOJIb30BaHUEM (PH3MYECKUX BEJIMYWH: MEPHOA M YacToTa KOJICOaHWH,
amumtyna u ($aza koneOaHWM, 3apsg W cHUla TOKA B TapMOHHYECKHX
AJIEKTPOMArHUTHBIX KOJICOAHUSX.

Perrenne KaueCTBEHHBIX 3a7ad C ONOPOW HA W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OITUCHIBAIOIINEG MEXaHHUYECKHUE M DJICKTPOMArHUTHbBIC
KoJieOaHusl.

PaGora B rpynmax mpu IUTAaHUPOBAaHHWH, MPOBEJACHUU M HHTEPIPETAIIUH
pe3yJbTaTOB  OMNBITOB, W aHAIW3€¢ JONOJHHUTEIBHBIX  HCTOYHHKOB
nH(pOPMAIIUHU TI0 TEME

Mexanuueckue W
3JIEKTPOMATHUTHBI
€ BOJIHBI

MexaHuueckre  BOJHBI,  YCJIOBHS  PAaCIPOCTPAHCHHSL.
[Tepuon. CkopocTh pacmpoCTpaHEHUS U JJIMHA BOJHBI.
ITonepeuHble U IPOJOJIBHBIE BOJIHBI.

WnuTepdepenius u nudpaxius MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. ['pomMKoCTh 3ByKa. BwicoTa ToHa.
TemOp 3ByKa. DIEKTPOMarHUTHbIE BOJHBI.

YcnoBus HU3JTYUYCHUSA DJICKTPOMArHUTHBIX BOJIH. Bizanmmnasn
opueHTaIus BekTopoB E, B, u B aekTpoMarHuTHON BOJIHE.
CaoiicTBa SJICKTPOMArdHuTHBIX BOJIH: OTpaXCHUC,
npenoMIIeHue, TMospu3anus, Tudpaxius, THTephEpeHIINs.
CKOpOCTI) OJICKTPOMArHMTHBIX BOJIH.

[kana ANEKTPOMArHUTHBIX BOJIH.
OJICKTPOMArdiUTHBIX BOJIH B TEXHHUKE U 6BITy.
[TpuHIMIIBI PagUoOCBSI3U W TENEBHACHUA. Pamanonokanus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIICH CPeIbl.
TexHUYECKHE YCTPOWCTBA M NPAKTHUECKOE MPUMEHEHUE:
MY3BIKQJIbHBIE HTHCTPYMEHTEHI, YIBTPa3BYKOBAs JUArHOCTUKA
B TEXHHKE U MEJUIIMHE, pajgap, paIuonpuéMHUK, TeJIEBU30D,

IIpumeHeHune

N3yuyenue oOpa3oBaHMsI U PacIpOCTPAHEHUS IMOMEPEUHBIX M MPOJOJIbHBIX
BOJIH.

HaGnronenue oTrpaskeHUsI M IPEIOMIICHUS, HHTEpPEPEHINN U TUPPAKIUU
MeXaHU4ecKuX BOJH. HabmroseHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA
C aMIUTUTY/ION ¥ 4acTOTOM KoJieOaHUM, 3ByKOBOT'O PE30HAHCA.
HccnenoBanue  CBOWCTB — JJIEKTPOMAarHUTHBIX  BOJH:  OTPaKEHHE,
npenomiieHue, noispusanus, audpakuus, wuHtepepenuus. HMzydenue
YCIIOBUM M3JIy4€HHUsl DJIEKTPOMAarHUTHBIX BOJIH, B3aUMHOW OpHEHTALMU
BekTOpoB E, B, M B anekTpOMarHuTHOM BosiHE. M3yueHue NpuMEHEHHus
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

OObsicHEHHE TPUHLUIIOB JEHCTBUS M YCIOBHI 0€30IacHOro MpUMEHEHUs
MY3BIKQJIbHBIX NHCTPYMEHTOB, YJIbTPAa3BYKOBOW JUAarHOCTHKU B TEXHUKE U
MeAMIIMHE, pajapa, paauonpuEéMHUKA, TEJIEBH30pa, aHTEHHBI, TenedoHa,
CBY-neun. Pemenne pacy€THBIX M KAayeCTBEHHBIX 3aJad C ONOpPOH Ha
M3YYEHHbIE 3aKOHbI U 3aKOHOMEPHOCTH, OMMCHIBAIOUINE ACIPOCTPAHEHUE
MEXAHUUYECKUX " 3JIEKTPOMAarHUTHBIX BOJIH. Hcnone3oBanne
MH(OPMALIMOHHBIX ~ TEXHOJOTMM  JUIsl  TMOWCKa, CTPYKTYpHUpPOBaHUS,
UHTEpOpETallid W  TOpPEACTaBIeHUs HHGOpMAIMM TPH  MOATOTOBKE




anTeHHa, tenedon, CBU-neup

cOoO00IIeHH 00 NCTIIOIB30BAaHNH JIEKTPOMATHUTHBIX BOJH B TEXHUKE.
VYyactie B JUCKYCCHH 00 3JIEKTPOMAarHUTHOM 3arps3HEHUH OKpY’Karomien
Cpenpbl.

Pabora B rpynmax mpu IUTAHUPOBAHHH, MPOBEACHUU M HHTEPIIPETALUH
pE3yJIbTATOB  ONBITOB W  AHAIM3E  JIOMOJHHUTEIBHBIX  HCTOYHHKOB
uHpOpMAIIUU IO TEME

Onrtuka

I'eomeTpuyeckas ONTHKA. [IpsimonuHelinoe
pacrpoCTpaHEHHE CBETa B OJHOPOAHOW cpene. Jlyu caera.
Toueunplii nMcTOYHMK cBeTa. OTpa)keHHWE CBeTa. 3aKOHbI
orpakeHust cBera. [locTpoeHne M300paKeHUH B IUIOCKOM
3epkaiie. [Ipenomnenue cBera. 3aKOHbI PEIOMIICHUS CBETA.
AOCOIOTHBIN MOKa3aTellb MPETOMIIEHUS. [TonHoe
BHYTpeHHee oTpaxeHue. IlpenenapHblii yroa MOJHOTO
BHyTpeHHero otpaxeHusa. Jucnepcus cera. CloxHBIN
cocraB Oernoro ceTa. L[Ber.

CoOuparomiue W paccewBaOIIUe JHH3BL. TOHKas JHH3A.
@DOKyCHOE PacCTOSIHUE U ONTHYECKash CHJIA TOHKOM JIMH3BI.
[TocTpoenue M300pakeHU I B COOMPAFOIIIHNX u
paccenBaromiux  JnH3ax. @dopmyna  TOHKOW  JIMH3BIL.
VYBennueHune, 1aBaeMoe TUH30M.

[Tpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.
Bonnosas ontuxa. MHTepdepenuus cera. KorepeHTHbIE
HCTOYHUKH.

VYcnoBus HaO01eHNS MAKCUMYMOB I MUHUMYMOB

B MHTep(EepeHLMOHHOM KapTUHE OT JBYX CHH(a3HBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpakuus cera. [AudpakumonHas pemeérka. YcloBHe
HAOMIO/IEHUsI  TJIaBHBIX ~MAakCHUMyMOB TIpH  MaJeHUU
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.
[Tonsipuzanus ceera.

TexHnueckne ycTpoWcTBa M NPAKTUYECKOE MPUMEHEHHE:
OUKM, Jyma, QoroanmapaT, MPOEKUMOHHBIA ammapar,
MHUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAsI ONTHKA,

N3ydeHue sBIEHUS NOJHOTO BHYTPEHHEIO OTPAXXEHUsI, €r0 MPUMEHEHMS B
CBETOBOJIE.

N3yuyenue mozenelr MUKpPOCKOIIA, TEIECKOIA.

[TonydyeHue crexkTpa ¢ HOMOILBIO MPU3MBI M AU(PPAKIMOHHON PEIIETKH.
N3mepenne nokasaress IpesioMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHUH B JIMH3AX.

OObsicHEHHE TPUHLUIIOB JEHCTBUS U yCIOBHI 0€30IacHOr0 IMpPUMEHEHUs
OYKOB, JyIbl, (oToannapara, MPOSKIHMOHHOIO amnapara, MHUKPOCKOIA,
TEJIECKOIIa, BOJIOKOHHON ONTUKH, TU(PPAKIIUOHHON PEIIETKH, OJIIPOUIA.
Pemenne pacuéTHbIX 3a7a4 C SIBHO 3aJaHHON (U3MUECKOW MOJEIbIO C
MCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB M (POPMYJI T'€OMETPUUYECKON ONTHUKH.
[TocTpoenue u onucaHue U300pakeHUs1, CO3/1aBAEMOT0 IUIOCKUM 3€pKalioM,
TOHKOH JIMH30M.

PaccmoTpenue npenenoB NpUMEHUMOCTH F€OMETPUUYECKOM ONTHKH.
Pacnio3naBanue ¢u3nyecKux SBICHUN B ONBITAX U OKPY)KAIOLIEH >KU3HU:
IPSIMOJIMHEMHOE PpacIpOCTPAHEHUE CBETAa, OTPAaXEHHUE, IPEIOMIICHUE,
uHTepdepeHys, nudpakuus W TONASpHU3ALUsS CBETa, JUCHEPCHUs CBETa.
W3yuenne ycnoBui HaONIOAEHUS MAaKCUMyMOB M MHUHUMYMOB B
UHTEp(QEPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

VcnoBue — HaOdroAeHHMs — TIABHBIX ~ MAaKCUMYMOB — IpH  NaJCHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha JUQPAKIMOHHYIO pPeIETKy. AHaIM3
ONTUYECKHUX SIBIICHUH C MCIOJIb30BAHUEM 3aKOHOB: 3aKOH IPSIMOJIMHEWHOTO
pacnpoCTpaHEHHs CBETA, 3aKOHBI OTPA)KEHUsSI CBETA, 3aKOHBI ITPETOMIICHUS
cBera. OmnucaHue ONTHYECKUX SIBJICHUM C HCIONb30BaHUEM (PU3MUECKUX
BEJIMYMH: (DOKYCHOE PACCTOSHUE M ONTUYECKAsl CHJIA JIMH3BI




| mudpaKuoHHas pemeETKa, IoIIPOMST

Pazjien 3. OcHOBBI crienMaIbHOM TeOpUH OTHOCHTEAbHOCTH (najiee - CTO)

OcHoOBBI
crnenuaJbLHOMI
TeOpHuH
OTHOCHUTEJbLHOCTH

I'panunubl  NPUMEHUMOCTH  KJIACCHYECKOM  MEXaHUKH.
[Toctynatel  cneUHAIBHOM  TEOPHUM  OTHOCUTEIBHOCTH:
WHBAapUAHTHOCTh MOJYJSl CKOPOCTH CBETa B BaKyyMe,
MPUHIUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCHUTEIBHOCTh OJJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU
u COKpaIllEHUE JUTUHBI. OHeprus u HAMITYJIbC
pPENATUBUCTCKON dacTulbl. CBSI3b MacChl C JHEPrUedl H
HMMITYJIbCOM PEJISITUBUCTCKOM YaCTHUIIBI. DHEPTUsI IOKOS.

Pelienne kauecTBEHHBIX 3a/1a4 ¢ ONOPOM Ha n3ydeHHsie noctyiatel CTO.
Hcnonb3oBanne  MHOOPMAIIMOHHBIX ~ TEXHOJNOTHH Ui TIOWCKa,
CTPYKTYpUPOBaHHUSI, UHTEPIPETAIIMN U TpEeJCTaBlIeHUus UH(popManuu mnpu
MIOJrOTOBKE COOOIIEHUM O TIpaHULAX [PUMEHUMOCTU KJIACCHYECKON
MexaHukH 1 ocHoBax CTO

Paznen 4. KBanroBasi ¢pusuka

JJIeMeHThbI
KBAHTOBOH ONTHUKH

®oronsl. Popmyna [lnanka cBs3u 3Hepruu GOTOHA C €ro
4acToToi. OHeprust W wuMiyiabc ¢(oroHa. OTKpbITHE H
uccienoanne ¢oroadpdekxra. Ombitel A.I'. Cronerosa.
3akoHbl  Qoroddpdekra. VYpaBHeHHe ODHHIITEHHA JUIs
dotoapdekra.  «Kpacnas  rpanmmay  ¢ororddexra.
Hasnenue ceera. Onbitel [1.H. JIebenena.

XUMHUUYECKOE ACUCTBUE CBETa. TeXHUUYECKUue yCTpOMCTBA U
IpPAKTHYECKOe MpUMEHEHHe: (OoTo3aeMeHT, (OTOAATUHK,
CoNTHE4Has OaTapesi, CBETOUO/T

Hab6monenue ¢orosdpdexra Ha ycTaHOBKE C IIMHKOBOW IIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

OObsicHEHHEe OCHOBHBIX MIPUHIHUIIOB JEHCTBHS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: GoTodneMeHT, (HOTOJATINK, COTHEUHAsI OaTapes, CBETOINO; U
YCIIOBHI UX 0€30MIaCHOTO MPUMEHEHUS B MPAKTHYECKON JKU3HU.

Pemenne pacu€THBIX 3a1a4 C SIBHO 33aJaHHON (U3UYECKOW MOMENBI0 C
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (OPMYJI KBAaHTOBOHW OITHKH.
Pemenne KauecTBEHHBIX 3aJad C ONOPOM HA W3YYCHHBIE 3aKOHHI,
3aKOHOMEPHOCTH KBAaHTOBOW ONTHKU. Pacmo3HaBanue (QU3MUECKHX
SBJICHUM B Y4YEOHBIX ombITax: (OTOdNEKTpudecKuii 3PQeKT, CBETOBOE
JaBJICHHE.

Ornrcanue U3y4eHHBIX KBAHTOBBIX SIBJICHUN U TIPOIIECCOB

C HCIMONb30BaHUEM (PU3MYECKHX BEIMYUH: CKOPOCTH AJIEKTPOMATHUTHBIX
BOJTH, JUTMHA BOJIHBI M YaCTOTA CBETA, SHEPTUsl K UMIYJIbC (DOTOHA.

Crtpoenue atoma

Tomcona. OIBITBI
[Inanerapuas

Mogens aroma
pacCessHUI0  a-4acCTHII.
IToctynatel bopa.
Wznydyenne u noryomieHne GOTOHOB MIPH MEePEXojie aToMa ¢
OJHOTO YpPOBHS JHEPrMM Ha JApyro. Buael cnekTpos.
CrnekTp ypoBHEHN 3HEPTUU aToOMa BOJIOPOJIA.
BonnoBele  cBoicTBa  yacTull. BoaHBI
KopnyckyJsipHOBOJTHOBOM AyaJIU3M.

Pezepdopna mo
MOJICTIb  aToMa.

ne  bpoits.

Wzyuenne monenu ombita Pesepdopma. IlpoBeneHue skcnepuMeHTa IO
HaOMIOZIeHUI0  JIHeWuyaTtoro  crekTpa. OrneHka  aOCOMIOTHBIX U
OTHOCHUTEIIBHBIX MOTPENIHOCTeN U3MEPEHUH (PU3NIECKIX BEITHYKH.
N3ydenune moaenu atoma: ToMcoHa, IJIaHETAPHOW MOJIEIU aTOMa, MOAEIHN
aroma bopa.

W3ydyenue cnekTpa YpoBHEW sHepruu aroma Bogopoja. OObscHeHue
MIPUHIIMIIOB JCHCTBYS M YCIOBUN 0€30MacHOTO MPUMEHEHHUS CIIEKTPOCKOTIA,
Jazepa, KBAHTOBOT'O KOMIBIOTEPA.




CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYCHHUE.

TexHudeckue yYCTpPOMCTBA U IPAKTHUYECKOE IIPUMEHEHUE!
CHEKTpPaJIbHBIM aHanu3 (CIEKTPOCKOMN), Jia3ep, KBAHTOBBIN
KOMIIBIOTED

Pemrenne kadyecTBEHHBIX 3agady C OHOpOﬁ Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMCPHOCTU H (1)I/I3I/I‘ICCKI/IG SABJICHHUA IIO TEMC «CTpOGHI/IC aToMay.
Pacno3naBanue (bHSI/I‘ICCKI/IX SIBJICHUH B yqe6H51x OIIbITaX:. BOBHUKHOBCHUEC
JIMHENYaToro CIICKTpa HU3JIYUYCHUA. AnHannu3 KBaHTOBBIX IMpouecCcCoB Hu
SIBIICHHUI C MCII0JIb30BaHUEM IOCTYJIATOB Bopa.

ATOMHOE s11pO

OKCHEPUMEHTHI, JI0Ka3bIBAIOLIME CJIOKHOCTb CTPOEHUS
anpa. OTkpbiTHe paanoakTuBHOCTH. OnbIThl Pezepdopaa mo
ONpEICICHUIO  COCTaBa  paJAMOAKTUBHOIO  M3JIY4EHHS.
CgoiictBa anbda-, Oera-, ramma-usiydcHus. BiusHue
PaAMOAaKTUBHOCTH HA KUBbIE OPTraHU3MBI.

OTtkpbITHE ITPOTOHA U HeWTpoHa. HykinonHas monens sapa I’
elizenOepra-lBaHeHKo.

3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacnan. ONEKTPOHHBIM M HO3UTPOHHBIM OeTa-
pacnan. [amma- wu3inydeHwe. 3akOH paguOaKTUBHOTO
pacrnazna.

DHeprus CBSI3U HYKJIOHOB B sifpe. SnepHble cuibl. [ledekr
Macchl Aapa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Snepusiii peaktop. TepmosinepHsiii cuHTe3. [IpoOiembr u
NEPCIIEKTUBBI SAEPHOMN SHEPTETHKH.

DKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTeTHKU.
OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Metonpl HaOMIOAEHHUS W PETUCTPALMU  DIIEMEHTapHBIX
YaCTHLLI.
DyHIaMEHTAIbHBIE B3aHMO/JEUCTBHA. Ennucreo

buznyeckoil KapTHUHBI MHUpa. TeXHUYECKHUE YCTpOICTBa M
MPaKTHYEeCKOe MPUMEHEHHE: JTO3UMETp, Kamepa BHitbcoHa,
SJIEPHBIN peakTop, aTOMHass boMOa.

N3yuenne SKCHEPUMEHTOB, JIOKA3bIBAIOIIUX  CIIOXKHOCTh
aTOMHOTO SpA.

HccnenoBanue TpekoB dacTHil (10 TOTOBBIM (poTorpadusm). Mzydenue
AIEPHBIX CWJI, SIACPHBIX pPEAKUUW CHHTE3a W pacnaaa, TePMOSIEPHOro
CUHTE3a.

W3ydenue HyKJIOHHOM Mojenu siapa ['eiizenOepra-lBaHeHKo.

OOBsicHeHHE YCTpPOMCTBA M MPUMEHEHHS O03WMETpa, Kamepbl BuibcoHa,
AJIEPHOTO PEAKTOPa, AaTOMHON OOMOBL.

Pemienne 3amad ¢ Omopoil Ha MOJIyYEHHBIE 3HAHMS, B T.4. O 3apsle U
MaccoOBOM 4YHCIIE spa.

PacriosnaBanue (QuU3NYECKUX SIBJICHUH B yYEOHBIX OINBITAX W B
OKPY’KalOIlleW JKU3HU: €CTECTBEHHAs] M MCKYCCTBEHHAsl paJuOaKTUBHOCTD.
Omnucanre KBaHTOBBIX SIBJICHHMHM W TPOIECCOB C HCIOJIb30BAaHUEM
Gbu3MYECKUX BEIUYUH: MEPUOJ TMOJypacmaaa, JHEPTusi CBSA3H aTOMHBIX
a1ep, AePeKT Macchl Sapa.

AHanu3 NpoueccoB U SIBJIEHUN C UCIOJIb30BAHUEM 3aKOHOB U MOCTYJATOB:
3aKOH COXPAHEHHS AJIEKTPUUECKOTO 3apsijia, 3aKOH COXpPaHEHHUs MacCOBOTO
4KCIIa, MOCTYyNaThl bopa, 3aK0H panoakTUBHOTO pacnaja.

VYuactue B pabore kpyrioro crona «DyHaaMeHTaIbHbIE B3aUMOICHCTBHUS.
EnuncTBO m3nueckoil KapTUHBI MUPay.

Ucnons3oBanne  wHOOPMAIMOHHBIX  TEXHOJIOTMM  JJIi  TIOHMCKa,
CTPYKTYpUPOBAHHUS, UHTEPIPETAIIMN U TpECTaBlIeHUs HH(popManuu mnpu
MOATOTOBKE COOOIICHHH O MPUMEHEHWW 3aKOHOB KBAaHTOBOW (DH3UKH B
TEXHUKE U TEXHOJIOTUSIX, SKOJOTUYECKHUX aCMEKTaX AJIePHON SHEPIeTHUKH.

CTPOCHHS

Pa3gea 5. DiaeMeHTHBI

ACTPOHOMHUHM U ACTPOPU3MKH

JJIeMEeHThI
ACTPOHOMMH

)/

Ortansl  Pa3BUTHS aCTPOHOMMUHU. [IpuknmagHoe 51
MHUPOBO33PEHUYECKOE 3HaYEHUE aCTpOHOMUU. Bup 3BE31HOrO

[ToaroroBka cooOmieHu#t 00 Tanax pa3BUTHUS aCTPOHOMHUHU, O TIPUKIIATHOM
U MHPOBO33PEHUYECKOM 3HAYCHHHM ACTPOHOMHUHM, O METOJax MONy4eHUs




acTpopu3uku

HeOa. CozBe3ausi, spKue 3BE3/bI, IJIAHETHI, X BUIMMOE
neuxkeHue. Conneunas cucreMa. CosHue. ConHeuHas
akTUBHOCTb. McTounuk sHeprun CosiHUIa M 3BE31. 3BE3MbL,
UX OCHOBHBIE XaPAaKTEPUCTUKU. JlnarpaMMa «CIEeKTPAJIbHbBIN
KJIACC -CBETUMOCTB». 3BE3/1bl [TIaBHOM MOCIEN0BATEIbHOCTH.
3aBUCUMOCTh «Macca - CBETUMOCTbY» MJiA 3BE3] TJIABHOU
MIOCJIEIOBATEIbHOCTH.  BHYyTpeHHee  cTpoeHue  3BE3N.
CoBpeMEHHbIE TNPEACTABIECHUS O IPOUCXOXKACHUU U
sBosronny CosHIla ¥ 3BE34. DTallbl )KU3HHU 3BE311. MIICUHBIH
ITyts - Hama I anaktuka. [Tonoxxenue u asmxenue ConHia
B ['amakTuke. Tumnel ranakTuk. PaguorasakTUKu ¥ KBa3apsbl.
UYépuble OpIpbl B AApax ranakTuk. Beenennas. Pacmmpenue
Bcenennoit. 3akon Xa06na. Pa3zberanue ramaktuk. Teopus
bonsioro B3peiBa. PennkroBoe uzinyyeHue.
Macmtabnast  ctpykrypa Bcenennoi.
Hepeménnsie npobaemMbl aCTpOHOMUHU

MeraranakTuka.

HAay4YHbIX ACTPOHOMMYECKUX 3HAHUHM, OTKPBITUSAX B COBPEMEHHOU
acTpoHOMUHU. V3yueHrne COBPEMEHHBIX MPEACTaBICHUN O MPOUCXOXKICHUU
u sBomtounu CosHua U 3BE31. M3ydeHue TUNOB TaJIaKTHK, PaJHOTaIAKTHK
U KBa3apoB. M3ydeHue IBMKEHHUS HEOECHBIX TEN, SBOJIONHMH 3BE3N W
BcenenHol, mpoLeccoB, TPOUCXOASIINX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX,
B MEXKTaJTaKTHYECKOH cpeae, MacImTaOHOW CTPYKTyphl BceneHHOI'.
OOpsicHenue pacmupeHus BcenmeHHol Ha ocHoBe 3akoHa Xa00:a.
[TonroroBka K OOCYXJICHHUIO HEPEIICHHBIX MPOOJIEM aCTPOHOMHHU.
[IpoBenenne HaONOEHUNH HEBOOPY)KEHHBIM TIJIa30M C HCIHOJIB30BaHHUEM
KOMITBIOTEPHBIX TPHIOKEHUN ISl OMPENETICHUS TOJIOKEHUSI HEOeCHBIX
O0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus (CeBepHOro
MOJTYIIApUst U SIPKUE 3BE3IBI.

[TpoBenenune Habmoaenuii B Teneckorn JIynsl, mianer, Mneunoro Ilyrtu.
VYyactue B JUCKyCCHUU O HEPEIIEHHBIX IP0o0JieMax aCTPOHOMUHU

Paznen 6. O6001maomee noBToOpeHue

O0o0maroniee
NOBTOpPEeHHE

OO6oOmieHre W CcHCTEMAaTHU3alUs COJACPKAHUS Pa3/eoB
Kypca  «MexaHnuka», «MonekynsgpHas ~ ¢u3MKa U
TePMOJMHAMUKA», «DJeKTpoauHamukay, «Komnebanus u
BOJIHBI», «OCHOBBI CIEUaJIbHON TEeOpun
OTHOCUTENbHOCTH», «KBaHTOBasg (Qusuka», «IJIEMEHTHI
aCTPOHOMMHU M acTpou3ukm». Posib GU3MKK ¥ aCTPOHOMHHU
B OKOHOMMYECKOM, TEXHOJIOTHYSCKOM, COIUAILHON U
TUYECKON cepax IeATeNbHOCTH YelloBeKa, POJib U MECTO
(GU3MKK ¥ aCTPOHOMHUU B COBPEMEHHOM Hay4YHOW KapTHUHE

MHUpPA, 3HAQUYEHHE OINUCATEIbHOM, HCTEMATU3UPYIOIIEH,
00BSACHUTEIBHON u MIPOTHOCTUYECKON byHKIUi
¢usmueckoil Teopuu, ponb (HU3MYECKOW TEOpUU B

GbOpMHUPOBAaHUK TIPEACTABICHUA O (U3UUECKOW KapTHUHE
MHUpa, MECTO (PM3MUECKON KapTHHBI MHpa B OOIIEM pSAy
COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX TMPEACTaBICHUN O
MIPUPOJIE.

VYyacTie B IUCKyCCHUU O poiiu (PU3MKU U aCTPOHOMHUH B PA3IUYHBIX chepax
JesaTenbHOCTH denoBeka. IloaroroBka cooOmieHuit o mecte (uznueckont
KapTUHBI MUPA B PSAY COBPEMEHHBIX MPECTABICHUHN O IPUPOJIE.
Beinonnenne yueOHbIX 3aaHUM, TEMOHCTPUPYIOIIUX OCBOEHUE OCHOBHBIX
MOHATUM, (PU3NYECKUX BEIMYUH U 3aKOHOB Kypca ¢usuku 10-11 knaccon







TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauyecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM K 0 JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n NMPOrpaMmblI Bcero pi;::::ﬂbﬂme p;);::::qec'me o0pa3oBaTe/bHbIE PECYPChI
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHU S
1.1 DH3UKE M METOIIbI HAYHOTO 2 Bu6miorexa LIOK https:/m.edsoo.ru/7f41bf72
TIO3HAHUS
Htoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 12 1 bubnuoteka L{OK https://m.edsoo.ru/7f41bf72
2.2 JlnHamuka 15 1 bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHHUKE 9 1 1 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 36
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
3.1 OCHOBEI MOIEKYAPHO- 11 1 1 Bu6mmoreka ITOK https://m.edsoo.ru/7f41bf72
KMHETUYECKOU TeOpuu
3.2 OCHOBBI TEpPMOJUHAMUKHI 10 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
3.3 ATpEraTHbIE COCTOSHHS BEIECTBA, 5 bubmmoreka [1OK https://m.edsoo.ru/7f41bf72
@da3oBbIE IEPEXOBI
Hroro no pasneny 26
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaTHKa 12 1 bub6nuoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 HOCTOAHHRII dIICKTPHHICCKHH TOK. 21 1 2 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
Toxu B pa3IMuHbIX Cpeaax
Hroro no pasneny 33
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PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O

[TPOT'PAMME 102 > 6
11 KUIIACC
KoanuecTBo yacoB
Ne /i HanmeHnoBaHue pa3ae/ioB U TeM K n JuiekTpoHHbIE (UG POBHbIE)
B NMPOrpamMMbl Bcero p;)ﬁﬂ(;erb(:ﬂL HBIC pzﬁsz::;gmeckne oOpa3oBaTe/ibHbIE pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHoe noje. IIeKTPOMarHuTHAS 15 2 3 bubnmnoreka HOK
’ WHIYKIUA https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 15
Pa3nen 2. KOJIEBAHUS U1 BOJIHBI
21 MexaHn4eCcKHUe U JIEKTPOMarHuTHbIE 18 1 bubnuotexa [HOK
' Kose0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 3 1 bubnmnorexka [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 Onruia 21 . 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 47

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI CTICIIUATBHOM TEOPUH 4 1 bubmuorexa [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 ‘ DreMeHTBl KBaHTOBOM ONTHKH 6 bubmunoreka [IOK
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https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
4.2 Crpoenne aToma 4 https://m.edsoo.ru/7f41c97¢
bu6nmoreka [IOK
4.3 ATOMHOE 51p0 12 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 22

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7

Uroro no pazneny 7

Pa3nesa 6. OBOBIIAIOIIEE IOBTOPEHHUE

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

bubmuorexa [JOK
01 Obobuuaromee nosTopetke 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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