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denepanbHas pabodas mporpamma 1o ydeonomy npeamety «Duszuka» (6a30BbIi
ypoBeHb) (mpenMmeTHas o0nacth «EcTecTBeHHO-HaydHBIE TMPEIMETHI») BKIIOYACT
MOSICHUTENBHYIO 3aIMCKY, CO/IepKaHue o0yYeHUs, INIaHUPYEMbIe PE3yIbTaThl OCBOCHUS
MPOTPaMMBI 110 PU3HUKE, TEMATHIECKOE IUITAHUPOBAHUE.

[TosicHuTenpHast 3amucKa OTpakaeT OOIIMe Led U 3aJaud HU3y4deHUsl (U3HKH,
XapaKTEPUCTUKY TCUXOJIOTHUECKUX TPEANOCHUIOK K €r0 W3YyYEHUIO 00Yy4arolmuMUCH,
MECTO B CTPYKType y4eOHOro IMjaHa, a TakXke MOJIXOJbl K OTOOpYy colepKaHus,
K OMPEICIICHUIO TIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanne OOydYeHHS PACKPBIBAET COJCPXKATENbHBIC JIMHUHM, KOTOPHIC
npeayiaraloTcs JUisl 00s3aTeNIbHOTO HM3YUYEHHUs B KaXKIIOM KJIacce Ha YPOBHE CPEIHETrO
o01iero oOpazoBaHus.

[Inanupyempie pe3yabTaThl OCBOCHHS TMPOTPAMMBI 1O (PU3UKE BKIHOYAIOT
JUYHOCTHBIE, METAllpeAMETHBIE PE3YyJIbTaThl 3a BECh MEPUOJl OOyYEeHHsS Ha YPOBHE
cpemHero o0Iero oopa3oBaHusi, a TaKXKe MPEIMETHBIC JOCTIKEHUS O0Yy4aromerocs
3a KaX bl Toj] 00yUYeHUS.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o usmke 6a30BOro ypoBHS Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE TOJIOKEHHUH U TpeOOBaHUM K pe3yJibTaTaM OCBOSHUSI OCHOBHOM
oOpazoBaTenpHOM mporpammel, npeacraBieHHbix B ®I'OC COO, a takxke ¢ y4éToM
benepanbHOI pabodeit mporpaMMbl BOCITUTAHUS U KOHIICTIIIMY NP0 aBaHus yIeOHOTO
npeamera «®dusuka» B 0o0pa3zoBaTelbHBIX opranHuzamnusx Poccuiickoit denepaiuu,
peanu3yroNMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

ConeprxaHue porpaMMBl 10 GU3HUKE HAPABICHO HA (OPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTuHBI Mupa oOywatomuxcs 10-11 kmaccoB mpu oOyueHun ux (Qusuke
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOrO monaxonaa. [Iporpamma
o ¢usmke coorBercTByeT TpeboBanusiM PI'OC COO k miIaHUPYEMBIM JIMYHOCTHBIM,
NpPEAMETHBIM W METAlpeJAMETHBIM pe3yibTaTaM OOydYeHMs, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh pealM3allid MEKIPEAMETHBIX CBs3el (HU3UKH C €CTECTBEHHO-
HAyYHBIMU YUYEOHBIMH TIpeAMeTamMHu. B Hell ompenesnstoTcs OCHOBHBIC IENH HM3YUYEHUS
bu3uKM Ha YpOBHE cpenHero oOiiero oOpa3oBaHUs, IJIAHUPYEMBIE PE3YJIbTaThl
OCBOCHHS Kypca (DM3HKHU: JUYHOCTHBIE, METalpeJIMETHbIC, MpeAMETHbIC (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o ¢u3MKe BKIIOYAECT:

TJIaHUPYEMbIE pe3yJIbTaThl OCBOEHUS Kypca (u3MKU Ha 0a30BOM YpPOBHE, B TOM
YHUCIIe MPEAMETHBIC PE3YIbTATHI IO TOJIaM 00YUYEHUS;

cozeprkanue yueOHoro npeameTa « Du3nukay 1mo rogam 00ydeHusI.

[Iporpamma o ¢usuke MOXKET OBITh HCIOIB30BaHA YUYWUTEISIMH KaK OCHOBA
JUTSL COCTaBIICHUS CBoMX pabouux mporpamm. [Ipu paszpabotke pabodeil mporpamMmbl
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B TEMATHUYECKOM IUIAHUPOBAHHUM JTOJDKHBI OBITH YUTEHBI BO3MOXHOCTH HCIOJIB30BaHUS
ANEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOUIMXCA y4eOHO-
METOJMYECKUMHU MaTepraiaMu (MyJIbTUMEIUHHBIE IPOTPaAMMBbI, 3JIEKTPOHHBIE YUEOHUKN
U 3aJaYHUKH, DJCKTPOHHbIE OWONMOTEKH, BUPTyalbHbIE Ja0OpaTOPUH, HUTPOBBIC
IPOTPaMMBbI, KOJUICKIIMH TH(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOIIUMH
TUIAKTHYECKUE BO3MOXKHOCTH HWH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHIHA,
COJZIEp>KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATEIbCTBY 00 00Opa30BaHUU.

[Iporpamma 1o ¢u3nMKe HE CKOBBIBA€T TBOPUECKYIO HHHUIMATHUBY YYHUTENEH u
MPEIOCTABIAET BO3MOXHOCTh ISl peaju3alliil Pa3TMYHBIX METOJAUYECKUX TMOJIXO0/0B
K OpraHu3anuu oO0yudeHus: (pu3mKe MpU YCIOBUM COXPAHEHHUS O0S3aTeIbHOW YacCTH
coJiepKaHus Kypca.

du3rka Kak Hayka 0 HaubOoJjee OOIIMX 3aKOHAX MPHUPOAbI, BHICTyHasi B Ka4€CTBE
y4eOHOro TpenMeTa B IIKOJIe, BHOCHUT CYIICCTBEHHBIH BKJaJ B CHUCTEMY 3HaHUUN
00 okpyxatomeM wmupe. IlkonbHbld Kypc (GU3MKH — cUCTEMOOOpa3yroIui
JUTS €CTECTBEHHO-HAYUHBIX YUYEOHBIX IPEIMETOB, TOCKOJIBKY (PU3HUECKHE 3aKOHBI JIKAT
B OCHOBE IIPOLIECCOB U SABJICHHM, HM3ydyaeMblX XHUMHEH, Ouosnorueit, Qpuznueckou
reorpadueld u actpoHomueil. VMcrnonap3oBaHMe M aKTUBHOE NMPHUMEHEHHE (DU3MYEecKux
3HaHUU OIpenemsieT XapakTep U pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHA B cdepe
OHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, TMOJYYCHHS HOBBIX MaTepHAIOB
C 3aJJaHHBIMH CBOMCTBaAMU M Jpyrux. M3ydeHue QUMK BHOCUT OCHOBHOM BKJIaj
B (QopMUpOBaHHE  €CTECTBEHHO-HAyYHOM  KapTUHBI  MHpa  OOydYaroumxcs,
B (hopMHUpOBaHNE YMEHUI MPUMEHATh HAYYHBIH METO] TO3HAHMSI IPU BHIMIOJTHEHUHU UMU
y4eOHBIX UCCIIEOBaHUM.

B ocHOBY kypca ¢pu3uKu 1151 ypOBHS CpeTHEro 001Iero 00pa3oBaHus MOJI0XKEH P
U7eH, KOTOPhIE MOXKHO pACCMaTPUBATh KaK MPUHITUIIBI €70 TOCTPOCHHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH Kypc SBJSETCS JIOTUYECKU
3aBepUIEHHBIM, OH COJICPXHUT MaTepuan M3 BCEX pa3lesioB (U3MUKH, BKIIOYAET Kak
BOMPOCHI KJIACCUUECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoesn cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepual Kypca (pu3uku oObeIuHEH
BOKpYr ¢usnueckux Tteopuil. Benmymwmm B Kypce sBiseTcss (QOpMUpOBaHHE
IPEJCTaBICHUN O CTPYKTYPHBIX YPOBHSAX MAaTE€PHH, BEIIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE peanu3anus NOpeanosiaraeT HMCHOJb30BaHUE
TYMaHUTapHOTO MOTEeHIKaMa (U3NIECKON HAYKH, OCMBICIIEHUE CBS3H Pa3BUTHs (HUZUKH
C pa3BUTHEM OOIIECTBAa, a TaKXe C MHPOBO33PEHUYECCKHUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMHU MTPOOIEeMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypc pusuku npennojaraeT 3HaKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peansyercs MoCpeACTBOM BBEAEHUS 3JIEMEHTOB COJIEPKAHMS,
MOCBSIIEHHBIX HKOJIOTMYECKUM MpOoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI
C pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takxke 00CYXIEHUs MpoOJieM paruoHaIbHOTO
IPUPOIOTIONIB30BAHUS M SKOJIOTHUECKON OE30MaCHOCTH.
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Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (HU3MKM Ha YpPOBHE CPEAHEro OOLIEeTOo
oOpa3oBaHusi SBISIOTCA  ¢u3udeckue Teopun (hopMUpPOBaAHUE TMPEACTaBICHUMN
0 CTPYKType MOCTpOeHHs (HU3MUECKON TEOopuH, Poiu (PyHAAMEHTaJIbHBIX 3aKOHOB U
INPUHIIMIIOB B COBPEMEHHBIX NPEJICTABICHUAX O MPUPOJIE, TPAHUIAX MPUMEHHUMOCTH
TEOPHUA, /ISl OTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUH U MPOIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOAX0 B Kypce (DHM3MKHU pean3yeTcs MPExJe BCEro
3a CU€T OpraHU3alK KCIEPUMEHTANIBHON JeATeIbHOCTH o0yuatomuxcs. s 6a30Boro
YpOBHS Kypca GU3UKH — 3TO UCIIOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJa0OPaTOPHBIX pabOT, KOTOPBIE B MporpaMMe 1o (pu3nKe 00beAMHEHBI
B OOIIMI CIIMCOK YUYEHUYECKHUX MPaKTUUECKUX padboT. Brienenue B ykazaHHOM MepeuHe
7a00paTOpHBIX pPabOT, MNPOBOAUMBIX JUISI KOHTPOJISI M OLEHKH, OCYIIECTBISETCA
y4acTHUKaMU 00pa3oBaTebHOTO Mpollecca UCX0/I1 U3 0COOCHHOCTEN TUTAaHUPOBAHUS U
ocHaieHus: kabunera gusuku. [Ipu 3TOM obecrneunBaeTcsi OBIaACHUE 00YUYaIOIUMUCS
YMEHUSIMH  TMPOBOAUTH KOCBEHHbIE HW3MEPEHMs, MCCIEIOBAaHUS 3aBUCHUMOCTEN
($u3nYECKUX BETUYHMH U IOCTAHOBKY OIIBITOB IO MPOBEPKE MPEII0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHME yAeNseTcs PEIICHUIO PACUETHBIX M KAYeCTBEHHBIX 3aj1ad.
[Ipu »>TOM 17 pacu€THBIX 3a/ay MPHOPUTETOM SBISIOTCS 3a7auyd C SIBHO 3aJaHHOU
bu3nueckoil  MOJENbIO, MO3BOJISIIOUIME  MNPUMEHSATh  M3Y4YEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca, TaKk U UHTErpUpys 3HAHUS U3 Pa3HBIX
paznenoB. [ KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIIOTCS 3aJ]aHUsl Ha OObsICHEHUE
npoTeKaHusi (PU3MUECKUX SIBIICHUN U MPOIECCOB B OKPY)KAIOUIEH JKU3HU, TPEOyrolIne
BbIOOPA (PM3MUECKOI MOJIENU ISl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusMu OI'OC COO k MaTepuanbHO-TEXHHUYECKOMY
o0ecrnieueHuIo yueOHOro rporecca 6a30Bblil ypOBEHb Kypca (DU3UKH HAa YPOBHE CPETHETO
o01ero o0pa3oBaHusl JOJDKEH M3Y4daThCA B YCIOBUAX MPEAMETHOrO KaOuHeTa (HU3UKU
WIM B YCJIOBHUSX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabunere Gu3uku JODKHO OBITH HEOOX0AUMOE TabopaTopHOEe 000pYyAOBaHUE
JUTISl BBITIOJIHEHMSI YKa3aHHBIX B MporpaMMe Mo (U3MKE YUYEHHYECKHUX MPAKTHUYECKUX
paboT U IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHCTpaninoHHOE 000pyI0BaHUE POPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIbHONH JOCTaTOYHOCTH U OOECIEeUMBaeT IOCTAHOBKY IEPEYMCICHHBIX
B IporpamMme mno (U3MKE KIIOYEBBIX JEMOHCTpAIUN JI1 HCCIEAOBAHMS H3y4aeMbIX
SIBJICHUM U MPOIECCOB, SMIUPUUECKUX U (QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe 00OpyIOBaHME JJisi YYECHHYECKHMX  MPAKTUYECKUX  padoT
dbopMupyercsi B BUJIe TEMAaTUYECKUX KOMIUIEKTOB M 00€CIIEYMBAECTCS B pacy&Te OJIHOTO
KOMILJIEKTa Ha JBYyX oOydarommxcd. TemaTHueckue KOMIUIEKTBI JIabOpaTOpPHOTO
000py1OBaHUsI JOKHBI OBITH MOCTPOCHBI HA KOMIJIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX
U 1U(pOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIE
UG poBBIX TabOpaTOPHIL.

OCHOBHBIMU LIETSIMH U3y4YeHHsT (GU3UKH B 00IIEeM OOpa30BaHUU SBIISIOTCS:

dbopMHpOBaHHE MHTEpPECa M CTPEMJICHUS OOYYalOIIMXCS K HAYYHOMY H3Yy4YECHHIO
IPUPOJIbI, PA3BUTHE UX UHTEJUIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
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pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIeé TMO3HAaHUA U (POPMUPOBAHUE
UCCJIeI0BATENLCKOr0 OTHOILLIEHHUS K OKPYXKAIOUIUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOIO MHPOBO33PEHMSI KaK pe3yjbTaTa H3yUYEHHS OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHNEe YMEHHA OOBSCHATH SBICHUS C WCIOJb30BaHUEM (DU3NUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupOBaHHE TMPEACTAaBICHUM O poAM (PU3MKU IS Pa3BUTHS  JAPYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTmxkeHne STHUX Ledel o0ecneunmBaeTcsi pEIICHHUEM CIEAYIOMUX —3ajad
B IIpOlLIecCe M3yUYeHUs Kypca GU3HKU Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus:

npUOOpEeTEeHNE CUCTEMBbl 3HaHUN 00 oOmuX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHSIX, BKIIOYAs MEXaHHWKY, MOJEKYISIPHYIO (U3HKY, dJICKTPOIMHAMHUKY,
KBaHTOBYIO (DM3HKY U DJIIEMEHTHI acCTPOPU3NKH;

dopMupOBaHHE YMEHUN MNPUMEHITh TEOPETHUECKHUE 3HAHUS i1 OOBICHEHHS
bu3nuecKknx SBICHUN B TPUPOAEC U ISl TPUHATHS MPAKTHYECKUX PEIICHHMA
B IIOBCEJIHCBHOM JKU3HU;

OCBOGHHE CITOCOOOB pEIICHMs Pa3IMYHBIX 3a7a4 C SIBHO 3aJaHHON (U3MUECKOM
MOJIEJIbIO, 33124, MOAPa3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/1aHne (PU3NYECKON MOJIENH,
aJIeKBaTHOM YCJIOBHSIM 3a]1a4H;

NOHMMaHue GU3MUECKUX OCHOB U MPUHIIUIIOB ACHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO CPEIY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIPHOTO TUTAHUPOBAHHMSI W MPOBEICHUS
(bu3NYECKUX SKCIEPUMEHTOB, aHAIN3a U MHTEpPIpeTaluud UHPOpPMAIUH, ONPEICICHUs
JOCTOBEPHOCTH MOJYYEHHOI'O PE3yIbTaTa;

CO3MaHME YCJIOBUU [UJISI Pa3BUTHUS YMEHUH MPOEKTHO-MCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESATEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIiI ypoOBEHb) HA YPOBHE CpPEIHEro OOLIEro
oOpazoBanus otBonutcs 136 uacoB: B 10 kimacce — 68 yacoB (2 yaca B HEHEII0),
B 11 xacce — 68 yacoB (2 yaca B HEJIEIIIO).

[IpennaraeMslii B mporpamme 1o (pu3MKe mepeveHb JJabopaTOPHBIX U MPAKTHYECKUX
paloT sBISETCS PEKOMEHI0BAaHHBIM, YUUTEIb I€JIaeT BEIOOP MPOBEACHHMS 1a00PaTOPHBIX
paboT ¥ OMBITOB ¢ YYETOM MHINBHUIYATbHBIX OCOOCHHOCTEH 00yUYarONIIXCS.

JItobast paGouast mporpaMmma AOJKHA MOJHOCTBHIO BKIIIOYATh B c€0sl coJlep KaHHe
JTAHHOM MporpaMmbl 10 (pU3MKe.

B otnenpHbIX ciaydasx Kypce gpusnku 6a30BOro ypoBHS MOXKET U3ydaThesl B 00bEMe 204
yaca 3a JBa roja oOyuenus (3 u B Hegemo B 10 m 11 kmaccax). B stom ciydae
yBEJIMYMBAETCS HE MeHee ueM /10 20 4 pe3epBHOE BpeMsl, KOTOPOE UCIIONIb3YETCS YUUTEIeM
JUIE M3YYEHHsI BOIPOCOB, TECHO CBS3aHHBIX C BbIOpaHHBIM IpoduiaeM 0oOydeHHs, U
yBEJIMUUBACTCS yueOHasi Harpy3ka, OTBOAUMAS Ha U3YYCHUE MEXaHUKH, MOJICKYJISIPHOMN
GU3NKKM W DJEKTPOJMHAMUKH, 3a CUYET pacCHIUpeHHs Yucia Ja0opaTOpHBIX padboT
MCCJIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIICHHs KAUeCTBEHHBIX U PACYETHBIX 33/1a4.
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COJAEPKXAHUE OBYYEHUA

10 KJIACC
Paznen 1. @usuka U MeTOAbI HAYYHOT'O MO3HAHUS

®dusuka — Hayka o npupojie. HayuHbie METOABI MO3HAHUSI OKPYXKAIOUIET0 MUpA.
Ponp skciepuMeHTa ¥ TEOPUU B MPOIIECCE MMO3HAHUS MPUPOIBI. DKCIIEPUMEHT B (PUBHKE.

MopaenupoBanue (QuU3MUECKUX SBJICHUNW U TMpoleccoB. HaydHbie TUIIOTE3HI.
duznyueckne 3aKOHBI U T€OpuH. ['paHUIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSL.

Pons u Mecto pusuku B hopMUpOBaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MHUDA,
B IPAKTHYECKOU IECATEIBHOCTH JIOJICH.
Jlemoncmpayuu

AHaJIoroBbIe ¥ IU(PPOBBIC U3MEPUTEIBbHBIC TPUOOPHI, KOMITBLIOTEPHBIC JATIYUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe aBrkeHrne. OTHOCUTENbHOCTh MEXaHUUECKOTO ABMXKeHUs. Cucrema
oTcué€ra. Tpaekropusi.

[lepemenienue, CKOpOCTh (CpeIHssI CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHUE
MaTepUAIbHOM TOYKM, HMX TPOEKUMH HA OCH CHUCTeMbl KoopauHaT. CloxkeHue
IIEPEMEILIEHUH U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE U PpPaBHOYCKOpPEHHOE NPSIMOJMHEWHOE JBWKeHHE. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS], IIyTH U MEPEMEIICHUS MAaTepUAIbHON
TOYKH OT BPEMEHH.

CBoOoaHOE azieHne. Y CKopeHue CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe nBmxeHue. [[BrKeHUE MaTepUaIbHONM TOYKH MO OKPYKHOCTH
C IIOCTOSIHHOM 10 MOJIYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHENHAs CKOPOCTh. [lepron
1 yactota oOpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue ycTpoicTBa M MPAKTUUYECKOE NMPUMEHEHHE: CIIHJIOMETP, IBUKEHUE
CHaps/I0B, LIEHbIE U PEMEHHBIE MTEPEAAYH.

Jlemoncmpayuu

Mopnenp cucCTEMBI OTCUETa, WIUIIOCTPALUsl KHHEMATHYECKUX XapaKTEPUCTUK
JBHOKCHUSL.

[IpeoOpa3oBaHue IBUKEHUHN C UCIIOJIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnrogenue paBwkeHUs Tena, OpOIIEHHOIO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepeHne yCKopeHHs: CBOOOHOTO MaACHUS.

HamnpaBneHnue ckopoCTH NMpHU ABUKEHUH 110 OKPYKHOCTH.



®dwuznka. 10—11 kmaccsl (0a30BbINH yPOBEHB)

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3yueHne HEPABHOMEPHOIO MABWIKEHHUS C LEJIbIO ONPENEICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS  MEXKJIy — HYTSAMH,  IPOWICHHBIMH  TEJIOM
3a [TOCJIEA0BATEIIbHBIE PABHBIE TPOMEKYTKHA BPEMEHU IIPH PABHOYCKOPEHHOM JBVKEHHUH
C Ha4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

W3yuyeHne NBMKEHMS IIApUKA B BSI3KOW IKUAKOCTH.

W3yueHne nBUKEHUs Tea, OpOILIEHHOIO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocutensHOCTH ['anmumes. [lepBeiii 3akoH Hbtorona. MHepumnanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunumn cynepnosuiuu cuii. Btopoit 3akoH HeroToHa
JUIS. MaTEPUAIIBHOM TOUKHU. TpeTtuit 3akoH HbprOTOHA [T MaTeprUAIbHBIX TOYEK.

3akoH BceMupHOTO TsAroteHus. Cuna tspkectu. [lepBast kocMuyeckasi CKOPOCTb.

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

Tpenue. Bunbel Tpenusi (mokos, ckoibxeHwus, kadeHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHus CKOJIbKEHUs U cuiia Tperus mokos. Koaddumument tperns. Cuna
CONPOTHUBJIEHUS MIPU JBHKEHUU TeJa B )KUAKOCTH WUIU Ta3e.

[TocTynarenbHOE 1 BpamaTeabHOE ABUKEHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHIIbI OTHOCHUTENIBHO OCU BpauieHusd. [1meuo cuiibl. Y CioBUs paBHOBECHS
TBEPJIOTO TEA.

TexHuyeckue yCTporucTBa U MPAKTUYECKOE MPUMEHEHNE: TTOAIINITHUKH, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHepLIUU.

CpaBHeHHE Macc B3aUMOJIEHCTBYIOIUX TEN.

Bropoi 3akon HeroToHa.

Nsmepenue cui.

CnoxxeHue cuil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JAe(OpMaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U AJCHUH.

CpaBHEHUE CUJI TPEHUS MTOKOSI, KAYEHUSI U CKOJIbKECHUSI.

VYcnoBus paBHOBECHA TBEPIOTO Tena. Busibl paBHOBeCHS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3yuenue nBuxeHus: Opycka no HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJ  YNPYTOCTH, BO3HUKAIOIIMX B TNPYKHUHE U
pPE3MHOBOM 00pa3siie, OT X JedopmMariuu.

HccnenoBanue yciioBruil paBHOBECUS TBEPIOTO TENA, UMEIOLIETO OCh BPAILLICHHUS.
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Tema 3. 3akonvl coxpanenus 6 mexaHuke

NMiyasc MaTepUAIbHOM TOYKH (T€ja), CUCTEMbBl MaTEPHAIBHBIX TOYeK. MMiTynbe
CUJIbI M W3MEHEHHE WMITyJbCa TeJa. 3aKOH COXPaHEHUs WMITyjlbca. PeakThBHOE
JBH)KCHHE.

Pa6Gora cuisl. MOIITHOCTH CHUJIBL.

Kunetnueckass »Heprus MarepuaibHOM TOYkW. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUMU.

[TotenuuanbHas sHeprus. [loTeHnuanpHas sHEprus ynpyro nedopmMupoBaHHON
npy>kuHbl. [loTeHnnanpHas sHeprus Tejia BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHmanbHbIE U HETOTEHIMAIbHBIE CUJIbL. CBSI3b pa0OTHI HEMOTEHIIMAIBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKON SHEPTHH CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU
DHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: BOJAOMET, KONED,
MPY>KUHHBIN UCTOJIET, IBUKEHUE PAKET.
Llemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon moTEeHIIMATBHON YHEPTUH B KWHETHYECKYIO U 00PATHO.
Yyenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yuenue abCOMOTHO HEYNPYTOIoO yaapa ¢ MOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX
MasTHUKOB.

UccnenoBanue cBsA3M pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHUYECKOW SHEPIHH Tela
Ha [IPUMEpE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Paszaea 3. MouiekyasipHas pu3uKa 4 TePpMOJIMHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MeopUul

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpUM M HUX ONBITHOE
o0ocHoBanue. bpoyHoBckoe aBmwxkenue. Juddysus. Xapaktep IBUKCHUS U
B3aMMO/IEHCTBUS YACTHI] BelleCcTBA. MOAEIN CTPOEHUS ra3oB, KUAKOCTEH U TBEPIBIX TE
1 00BSICHEHHE CBOMCTB BELIECTBA Ha OCHOBE 3TUX Mojieeil. Macca 1 pa3mMepbl MOJIEKYI.
KonuuectBo BemecTna. [locrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa m e€ wm3Mepenme. lllkanma temmeparyp
Llenbcus.

Monens naeanbHoro raza. OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-KMHETUYECKOU
TEOPUU WJCAIBHOTO ra3a. AOCOIIOTHAs TeMIleparypa Kak Mepa CpeHeH KHHETUYECKON
SHEPrUM TEIUIOBOTO ABMXKEHMs dacTull rasa. lllkama temneparyp KenbBuna. I'a30Bble
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon JlanbToHa. WM3ompoiiecchl
B UJICAJIbHOM Ta3e ¢ MOCTOSTHHBIM KOJIMUYECTBOM BellecTBa. [ paduueckoe npeacTapieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHnuecKue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OAPOMETP.
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Jlemoncmpayuu

OmnbITH, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIeCcTBa, GoTorpadguu MOJIeKys
OpPraHUYECKHUX COeTUHEHHIA.

OmnbITel 110 UG GY3UHN )KUIKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JBUKECHHUS.

Mogens onbita IlTepHa.

OnbIThI, JOKA3BIBAIOIINE CYLIECTBOBAHNE MEXKMOJIECKYJIIIPHOTO B3aUMO/ICHCTBUS.

Monens, WUTIOCTpUpPYIOLIAs MPUPOY AABJICHUS T'a3a Ha CTEHKH COCY/Ia.

OnbIThL, WJUTIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS HI€aIbHOTO ra3a, H30MPOLIECCHI.
Yuenuueckuui sxcnepumenm, 1abopamopivie pabomul

Omnpenenenre Macchl BO3lyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHUN 00bEMa
KOMHAaTBI, IaBJICHUS U TEMIIEpATyphl BO3IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXK/Ty TapaMeTpaMU COCTOSTHUS Pa3peKEHHOIO Trasa.

Tema 2. Ocnosvl mepmoounamuxu

Tepmonunamuueckass cucremMa. BHYTpPEHHsAs DJHEPIUs TEPMOJMHAMUYECKOU
CUCTeMBl U crocoObl e€ m3MeHeHUs. KoinyecTBO TemioTel U paboTta. BHyTpeHH:
SHEPrysi OJHOATOMHOI'O WJCANBHOIO ra3a. Buasl Temuionepenadyu: TEILIONPOBOAHOCTS,
KOHBEKIMS, U3Jy4YCHHE. Y ACNIbHAsI TEINIOEMKOCTh BeuiecTBa. KoOJMYEeCTBO TEIIOTHI
IIpU TeIUIoNeperaye.

[Tonsitue 00 agnabatHOM mporiecce. [lepBriii 3akoH TepMoanHaMuku. [Ipumenenue
IEPBOr0 3aKOHAa TEPMOJMHAMHUKM K H3ompolueccaM. ['paduueckas uHTeprpeTanus
paboThI rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTh mpoLeccoB B IpUPO/IE.

TeroBble MammHbl. [TpuHIMOBL AecTBUS TemioBbIX MammH. [IpeoOpasoBanus
HHEPI'UHU B TEIUIOBbIX MamnHax. KoadduuueHT nosie3Horo AeiicTBUs TEMIOBOM MaIIMHBI.
[Muxkn KapHo u ero ko3(ULIMEHT IMOJIE3HOTO JNEHCTBUSA. DKOJOTUYECKUE MPOOIIEMBI
TEIJIO3HEPIE€TUKU.

TexHuUecKue yCTpoucTBa U IMIPAKTUYECKOE IIPUMEHEHHUE: IBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOU XOJOAUIBHUK, KOHIULIMOHED.

Llemoncmpayuu

M3MeHeHre BHYTPEHHEN PHEPrUM Tejla IPU COBEPILIEHUU paOOThI: BbUIET MPOOKU
u3 OYTBUTKU TIOJ IEHCTBUEM C)KAaTOTO BO3[yXa, HarpeBaHue 3pupa B JTaTyHHOU TpyOKke
nyTEM TPeHHUs (BUIEOAEMOHCTPALINS).

M3MeHeHre BHYTpEHHEH 3Hepruu (TemmepaTypsl) Tena MpH TeIlonepenaye.

OnbIT 0 a1Ma0aTHOMY PacIIMPEHHIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu mnapoBoil TypOUHBI, ABUTATEIsl BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JBATATEJIS.

Vuenuueckuui sxcnepumenm, nabopamopnsvie pabomul

N3mepenne yaenbHOU TEINIOEMKOCTH.

10
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Tema 3. Azpecamniuie cocmoanus eeuyecmea. Pazoevie nepexoonvt

[TapooOpazoBanue u koHmeHcamwms. Vcnapenwe u kumenwe. AOCONMIOTHAS U
OTHOCHUTENbHAS BJIAXKHOCTH BO3Ayxa. HacelmeHHpli map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHHS OT 1aBJICHUSI.

Teépmoe Ttenmo. Kpucrammmyeckue u amop¢Hbie Tena. AHU3OTPONHS CBOMCTB
kpuctaiioB. Kujakue kpucramibl. CoBpeMeHHble Marepuanbl. llnaBneHue u
KpUcTayum3anus. Y AelbHas TerioTa miasienus. CyOoaumanus.

VYpaBHeHUe TETUIOBOTO OaaHca.

TexHuueckue yCTporucTBa U MPaKTUYECKOE TPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU TOJYYEHHS] COBPEMEHHBIX MAaTEpHUAIOB, B TOM YHUCIE
HAaHOMATEPHUAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX [TAPOB.

Kunenuve npu noHMKEHHOM J1aBJICHUMU.

Crioco0Ob1 M3MepEeHNs BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIaBJICHUS KPUCTAUIMYECKOTO BELIECTBA.

JleMOHCTpanust KpuCTaios.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomoi

N3mepenre OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXaA.

Pa3znen 4. DiekTpoauHaMuKa
Tema 1. Inekmpocmamuxa

OnekTpu3anus Tell. DIEKTpUUeCKUi 3apsii. J[Ba BHIA 3IEKTPUYECKUX 3apsioB.
[IpoBOOHWKH, NUAJIEKTPUKH U MOJYIPOBOJHUKHA. 3AaKOH COXPAHEHUs SJIEKTPHUYECKOTO
3apsaa.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToudeuHbld SIEKTPUYECKUN 3apsijl.
DnekTpudeckoe noJie. Hanpsok€HHOCTH a5ekTpudeckoro nosist. [Ipunimn cyneprno3unuu
BJIEKTPUYECKUX T10JIeH. JIMHUY HATPSXKEHHOCTHU SJIEKTPUUYECKOTO TIO0JIS.

PabGota cunm anekTpoctatmdeckoro mojs. [lorenmman. Pa3HOCTh TOTEHIMAIOB.
[IpoBOmHWKM W JUARIEKTPUKU B IJIEKTPOCTATUUECKOM TmoJie. J{udnmekTpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. IDIEKTPOEMKOCTh IJIOCKOrO0 KOHJEHCATOpa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPa.

TexHuueckne yYCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHE:  DJIEKTPOCKOIL,
AJIEKTPOMETP,  DJIGKTpOCTaTHYECKas  3alluTa, 3a3eMJICHHE  DJEKTPONpHUOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN aIllapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOKUCTBO M IPUHLIKI IEUCTBUS JIIEKTPOMETPA.

BzaumopaencTere Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

ITpoBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE.

DIEeKTpOCTaTUYECKasl 3alUTa.

11
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JIMDAEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTB MEKTPOEMKOCTH INIOCKOIO KOHJEHCATOpa OT IUIOIIA/IN IJIACTHUH,
PACCTOSHUS MEXIY HUMH U TUDJIEKTPUYECKON ITPOHULIAEMOCTH.

OHeprus 3apsLKEHHOTO KOHJEHCATOopa.
Vuenuueckuui sxcnepumenm, nabopamopnsvie pabomul

N3mepenne anekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmosannstii anekmpuyueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUYECKUAN TOK. Y CJIOBUS CYIECTBOBAHMS DJIEKTPUYECKOIO TOKA. MICTOUHMKH
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpsixenue. 3akon OMa [u1st yyacTKa LEenu.

DNEKTPpUYECKOE  CONPOTUBJIEHUE.  YAEIBHOE  CONPOTHBIIEHHE  BELIECTBA.
ITocnenoBarenpHOE, NApAJIENBHOE, CMELIAHHOE COEIMHEHNUE IIPOBOJHUKOB.

Pabora anexrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomHoCTb 37€KTpU4ecKoro
TOKA.

ONEeKTpOABUKYILASL CWJIA U BHYTPEHHEE CONPOTUBIICHHE MCTOYHUKA TOKA. 3aKOH
Oma 1 oTHOM (3aMKHYTOM) 3JIeKTpU4YecKo 1enu. KopoTkoe 3aMbIkaHue.

DneKTpoHHask IPOBOAUMOCTb TBEPABIX METAJIIOB. 3aBUCUMOCTb COITPOTHUBIICHUS
METaJUIOB OT Temrneparypbl. CBEpXIIPOBOIUMOCTD.

DNeKTpUYECKUd TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpoBonHuku. CoOCTBEHHAs! M MPUMECHAsI IPOBOJIUMOCTb IOTYIIPOBOAHHUKOB.
CaoiicTBa p—n-nepexoja. [lonynpoBoaHUKOBBIE TPUOOPHI.

DNEKTPUYECKHAN TOK B paCTBOPaX U PaCILIaBaAX JIEKTPOIUTOB. DJIEKTPOIUTHYECKAS
JTUCCOLUALNS. DIEKTPOIIU3.

DnexkTpuyeckuid TOK B razax. CamMoCTOSATENbHBIN U HECAMOCTOSATEIbHBIN pa3ps.
Monnus. [1na3ma.

TexHnyeckre yCTporuCTBa M MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOUHUKH TOKA, 3JIEKTPOHATPEBaTEIbHBIE MPUOOPHI, DIEKTPOOCBETUTEIbHbIC
npuOOpbl, TEPMOMETP CONPOTUBJIECHMS, BAKYyMHBIH JUOJ, TEPMUCTOPHl U
($oTOpE3UCTOPHI, MOTYNPOBOJHUKOBBIN JHO/I, TaTbBAaHUKA.

Jlemoncmpayuu

M3mepenne cruiibl TOKa U HalpsKEHMSL.

3aBUCUMOCTb CONPOTUBIICHHS HUIMHIPUIECKUX IPOBOJHUKOB OT JIJTMHBI, TUIOLIAAH
IIONIEPEYHOr0 CEYEHUS U MaTepHaa.

CMelaHHOe COeIMHEHNE IPOBOJHUKOB.

IIpsmoe  wm3MepeHHe  INEKTpOoABMKYyLIEeH cuibl. KopoTkoe — 3ambIkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHMUS.

3aBUCUMOCTB COITPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE AJIEKTPOJIUTOB.

M ckpoBo pa3psii ¥ IpOBOAMMOCTB BO3/1yXa.

OOHOCTOPOHHSIS POBOAUMOCTD TUOAA.

12
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Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomul

N3yueHne CMEIaHHOTO COEIMHEHHSI PE3UCTOPOB.

N3MepeHue >iEKTpOABMKYILIEH CHUJIbI HMCTOYHHUKA TOKA W €ro BHYTPEHHETO
COMPOTHUBIICHUSI.

Hab6nronenue snexrposnusa.

Me:xnpeaMeTHblie CBA3M

Nzydenne kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce oCcymiecTBIsSETCS C YUETOM
COJIepKaTeIbHBIX MEXKIPEAMETHBIX CBSI3eH C KypcaMHd MaTeMaTHUKH, OWOJIOTUN, XUMUH,
reorpaduy U TEXHOJOTHH.

Meoicnpeomemnvle nousamusi, CBS3aHHBIE C HW3YYCHHEM METOJOB HAyYHOTO
NIO3HAHMS: SBJICHHUE, HAYYHBIA (pakT, rumoresa, pusndeckas BEIMIMHA, 3aKOH, TEOPHS,
HaOJI0/IEHUE, SKCTIEPUMEHT, MOICTTUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHUE CHCTEMbl YpaBHEHWH, JTUHEWHas (QyHKmus, mapadoa,
runep6osna, ux rpaduKku U CBOMCTBa, TPUTOHOMETpUYECKUE (PYHKIUU: CUHYC, KOCUHYC,
TAHTEHC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIAECTBO, BEKTOPHI M HX
MIPOEKIIMY HA OCH KOOPAWHAT, CIIO)KEHHE BEKTOPOB.

Buonocus: MexaHW4yecKkoe [BIKEHHE B JKUBOW mpupozae, muddysus, ocMoc,
TEMJI0O00MEH UBBIX OPTaHW3MOB (BHUIBI TEIUIONEPENaun, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUIECKUE SIBJICHUS B KUBOU MPUPOJIC.

Xumus: NTUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHHME aTOMOB M MOJIEKYJ, MOJb
BELIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEW U Ta30B,
AIIEKTPUIECKUE CBOMCTBA METAIIIOB, DJIEKTPOJIUTHIECKAs TUCCOIMAIINS, TalbBaHUKA.

l'eocpaghus: BIaxXHOCTH BO3/IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozus: npeodpazoBaHUE JABMKEHUN C MCIOJB30BAHUEM MEXAHH3MOB, YUET
TPEHUS B TEXHUKE, TMOAIIUIHUKN, HCIOJIb30BaHNE 3aKOHA COXPaHCHHS WMITYJIbca
B TEeXHUKE (pakeTa, BOJOMET W JIPyTue), BUTaTeIh BHYTPEHHETO CTOPAHMs, MapoBas
TypOuHa, OBITOBOW XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH MOTYYCHHUS] COBPEMEHHBIX
MaTepuajioB, B TOM YHCJIE HAHOMATEePHAJIOB, U HAHOTEXHOJIOTHH, JIEKTPOCTAaTHIECKas
3amuTa, — 3a3eMJICHHE  DJIEKTpOnpHOOpOB,  KCEPOKC,  CTPYWHBIA  TPHUHTED,
AIIEKTPOHArPEBATEIbHBIC TPUOOPHI, JIIEKTPOOCBETUTEIHHBIC TPUOOPHI, TAIbBAaHUKA.

11 KJIACC
Pa3znen 4. DuekrpoauHaMuka
Tema 3. Macnummnoe none. IneKkmpomazHUmMHAA UHOYKYUA

ITocTtosiHHBIE MarHuThl. B3ammojaencTBHE ITOCTOSHHBIX MarHuToB. MarHuTHOE
noje. BekTop MarHMTHOW WHAYKUMU. [IpUHIMII Cyneprno3uiMd MarHUTHBIX ITOJICH.
JIvHnn MarauTHOM MHAYKIMKU. KapTrHa JIMHUI MarHUTHOM UHIYKIIUU TIOJISI TOCTOSTHHBIX
Mar"HuToB.

MarauTtHoe 1oje nNpoBOAHUKA C TOKOM. KapThHa NMHUNA MHAYKUUH MarHUTHOTO
MOJIS JJIMHHOTO MPsIMOTO IMPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOTHUKA, KATYIIIKH
¢ TokoM. OnbIT Opcrena. BzanmoaeincTere MPOBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOy Ib U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaysib W HampaBlieHUE. [[BUKEHHE 3apsHKEHHOW 4YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM mnose. Pabora cuibl Jlopenna.

SIBreHME BIIEKTPOMArHUTHOW MHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM WHIYKIIWH.
DIIEKTPOABUKYILAS CHJIAa MHIYKIMH. 3aKOH 3JIEKTPOMArHUTHOW MHIYyKIMU Dapanes.

BuxpeBoe siekTpuueckoe moJie.  ODJEKTPOABUXKYIIAsS  CHJIAa  HMHIYKIUHU
B [IPOBOJIHUKE, IBMKYILEMCS MMOCTYNATEIBHO B OJJHOPOJHOM MATHUTHOM I10JIE.

ITpaBuno Jlenua.

NHayKTUBHOCTh.  SIBI€HME  CaMOMHAYKUMH.  OJEKTPOABMKYyLIas  Ccuja
CaMOUHIYKIIUU.

DHEePrusi MAarHUTHOTO TOJIS1 KATyIIKU C TOKOM.

DIEeKTPOMarHuTHOE MOJIe.

TexHuueckne yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTBI,  JJIEKTPOJBUIATENIb,  YCKOPUTEIM  JJIEMEHTApPHBIX  YaCTHII,
VHYKIAOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHAYKIUY MAarHUTHOTO TOJIS.

B3anmonenicTBue AByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBeHrE AIIEKTPOMAarHUTHON WHIYKIIHUH.

IIpasuiio Jlenua.

3aBUCUMOCTh DJIEKTPOJBUKYIIEH CHIJIBI HMHAYKIAM OT CKOPOCTH H3MEHEHHUS
MAarHMTHOTO IMOTOKA.

SIBiieHME CaMOUH Y KIIUH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3y4yeHne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanue AeHCTBUS MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBICHUS SJIEKTPOMArHUTHON MHIYKIUH.

Pasnen 5. Kone0anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbLE KONEOAHUA

Konebarenbnas cuctema. CBoOOAHBIE MEXaHHUECKUE Koaebanus. ['apMoHndeckue
kosnebanus. [lepuon, yactora, ammnTyaa u ¢asza koiaedbanuit. [Ipy>KUHHBIN MasSTHHK.
MareMaTtuyeckuii MasTHUK. YpaBHEHUE TapMOHMYECKuX KoneOanuii. IIpeBpaiienue
OHEPTUU TIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii KOHTYp. CBOOOHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUSI B UI€ATBHOM
KOJIe0aTEeTbHOM KOHTYpe. AHAJOTHS MEXAY MEXaHWYECKUMHU U 3JIEKTPOMATrHUTHBIMU
koneOanusimu. dopmyna Tomcona. 3aKkoH COXpaHEHHS DJHEPrUUd B HACAUIBHOM
KoJie0aTeIbHOM KOHTYpE.
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[IpencraBneHre o 3aTyxarolMX KoJeOaHUSIX. BBIHYXI€HHbIE MEXaHHYECKHE
Kosiebanus. Pezonanc. BeiHyKI€HHbIE 3JIEKTPOMArHUTHbIE KOJIeOaHuUs.

[Tepemennsiit TOK. CMHYCOMIANIBHBIN NEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMITUTYTHOE U IEUCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpancpopmarop. IlpousBoacTBO, mepenadya M MOTPEOJEHUE DIIEKTPUUECKOU
DHEPIUM. OKOJIOTMYECKHE PHUCKM TIPU NPOM3BOJACTBE 3JIEKTpo3Hepruu. Kymbrypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HMU.

TexHuyeckre ycTpolcTBa U MPAKTHUYECKOE TPUMEHEHHE: DIEKTPUUYECKUIN 3BOHOK,
TE€HEepaTop MEPEMEHHOTO TOKA, JUHUHN dJIEKTPOIIepeay.
Jlemoncmpayuu

Uccnenoanne mapamMeTpoB KoJeOaTEIbHONW CUCTEMbl (NPYKUHHBIA  WJU
MaTeMaTUYECKU MAsITHUK).

Habmonenue 3aTyxaroniux koiaeOaHuil.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIEOAHMIA.

Hab6nronenue pe3onanca.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJICOAHMS.

OcuuiorpaMmbl  (3aBUCUMOCTH  CUJIBI TOKa W HaIpSOKEHUS OT BPEMEHH)
JUTSL 3JIEKTPOMArHUTHBIX KOJIeOaHMiA.

Pe3onanc nmpum  mocCiIenOBaTENIbBHOM — COCIMHEHUMM  PE3UCTOPA,  KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens JIMHUY 3JIEKTPOIIEpEIadn.
Yuenuueckui sxcnepumenm, nabopamopmvie pabomol

WccnenoBanue 3aBUCUMOCTH MIEPHOJIa MAJbIX KOJIEOaHUM rpy3a HA HUTH OT JJIMHBI
HUTHU U Macchl rpy3a.

HccnenoBanre neEpeEMEHHOrO TOKA B LIENU U3 NTOCIEN0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoMaAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, ycloBusA pacnpoctpaneHus. Ilepuwon. Ckopocts
pacrpocTpaHeHus U JyiHa BOJHEL. [lonepeunsie 1 mpoaoapHbIe BOIHBI. HTEppepenius
U 1U(pakiysg MEXaHUUECKHUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIC BOJHBL. YCIOBUS H3JIyYEHUS JJICKTPOMATHUTHBIX BOJIH.
B3aumHuas opuentauus BexktopoB E, B, v B asekTtpoMarHuTHO# BoaHe. CBoMcCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpPa)XCHHE, MPEIOMIICHUE, MOoJspu3aius, Iudpakius,
unTepdepeniusa. CKOpOCTh MEKTPOMATHUTHBIX BOJIH.

[llxkama 3JIEKTPOMAarHUTHBIX BOJH. [IprMEHEHHME DIEKTPOMArHWTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3u U TeneBuaeHus. Paqnonokanus.

DIEKTPOMAarHMTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuyeckue yCTpOWCTBA UM INPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTpPa3ByKOBasi JUAarHOCTMKA B TEXHUKE MW MEQULMHE, pajap,
paanonpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus.
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Llemoncmpayuu

OO0pazoBaHue ¥ pacIPOCTPAHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Kone6momieecs Teno Kak UCTOYHUK 3BYKa.

HabGnronenue otpaxeHus: U IpeOMICHUS] MEXAaHUYECKUX BOJIH.

Hab6nronenue narepdepenimm u nudpakiinu MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmoienue cBsi3u TpPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM U 4aCTOTOM
KoJIe0aHMil.

HccnenoBanue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, IPEIOMIICHHE,
nossipu3anus, Audpakius, uHTeppepeHIus.

Tema 3. Onmuxa

['eomerpruueckas ontuka. [IpsamonrHerHOE pacIpOCTPaHEHUE CBETA B OJTHOPOIHOU
cpene. JIyu cBera. ToueyHbIi HCTOYHUK CBETA.

OtpaxkeHune cBeTa. 3aKkoHbl OTpakeHuUs cBera. llocTpoeHue u300pakeHU
B IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIA IMOKA3aTENb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIi  yroja MOJHOIO
BHYTPEHHETO OTPAKEHUSI.

Hucniepcus ceeta. CioxxHbIN cocTaB 0enoro ceera. L[Ber.

Cobwuparomiyie 1 paccenBaromye JTuH3bl. ToHKas nuH3a. DOKycHOE pacCTOsIHUE U
onTHYecKass cuia TOHKOM JuH3bL. [locTpoeHne wu300pakeHUl B COOMpAIOIIUX U
pacceuBaromux JinH3ax. PopMysia TOHKOM JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE JINH30M.

[Ipenensl TpUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas onrtuka. Mutepdepennus cBera. KorepeHTHbIE UCTOUYHHKU. Y CIOBUS
HaOJII0/ICHUST MAaKCUMyMOB M MUHHMYMOB B HUHTEP(PEPEHIIMOHHONW KAapTUHE OT JABYX
cuH(}A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakuus certa. Judpakiuonnas pemérka. YciaoBue HaOMIOAEHUS TIaBHBIX
MaKCHMYMOB IpH MaJeHUA MOHOXPOMATHYECKOT0 CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHudeckue ycTponcTBa U MpaKTUYECKOe MPUMEHEHUE: 0UKY, JIyna, ¢oToanmnapar,
IPOCKITMOHHBIN amnmapar, MUKPOCKOII, TE€JIECKOI, BOJIOKOHHAS ONTHKA, JU(PPAKITMOHHAS
pEETKA, MOJISIPOUI.

Jlemoncmpayuu

IIpssMonuHEHOE pacHpOCTPaHEHUE, OTPAKEHHUE U NPEJIOMIIEHHUE  CBETA.
OnTtuyeckue npudOpBkI.

[lonHOE BHYyTpEeHHEE OTpa)xeHne. Mozenb CBETOBOA.

UccnenoBanue cBOMCTB U300paKeHUH B JIMH3AX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Habnronenue untepdepeHyu cBera.

Habmtronenue nudpakiuu ceera.

Habmronenue nucnepcuu cBeTa.
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[TomyyeHue ciekTpa ¢ HOMOILBIO PU3MBI.
[Tonydenue cniekTpa ¢ MOMOIIbIO TUGPAKITMOHHON PEIIETKH.
Hab6nronenue nonspuzanuu cBeTa.

Yuenuueckui sxcnepumenm, nabopamopmvie pabomul
N3mepenne noka3artens NpeOMIICHHS CTEKIA.
HccnenoBanue cBONCTB M300pa)KeHUI B JIMH3aX.
Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeHAJIBHON TEOPUU OTHOCUTEJIbHOCTH

I'panuibl IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. IlocTynartel cnenuanpHOM
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOZYJII CKOPOCTH CBETAa B BaKyyMe,
MPUHINI OTHOCUTEJIBHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHME BPEMEHUM U COKpALIECHUE
JUTVHBI.

OHeprus U UMITyJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C 3HEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTULIBI. DHEPTHUs TOKOS.

Paznen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u >HEpruM (POTOHA C €ro YaCcTOTON. DHEPrus u
UMIYJBC POTOHA.

OtkpeiTiie U wucciuenoBanue (oroadpdekra. Omnbitel A.I'. CronetoBa. 3aKoHbI
dorordpdexra. YpaBuenue OinHmTeitHa 115 pororddexra. «KpacHas rpaHuiay
dboToarddexra.

JaBnenue ceera. OnwiTel [1.H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOHCTBA H MPAKTUYECKOE MpPHUMEHEHHE: (HOTOIIEMEHT,
doromaTuuk, comHevyHas 0aTapes, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(p(HeKT Ha yCTaHOBKE € IIMHKOBOM IIACTUHOM.

HccnenoBanue 3akoHOB BHEMTIHETO GoTorddexTa.

Ceeroguon.

Conneynas OaTapes.

Tema 2. Cmpoenue amoma

Mopgens atoma Tomcona. OmnwiTel Peszepdopna mo paccessHUIO 0O-4acTHIIL.
[Inanerapuasa monens aroma. [loctynarel bopa. M3nyuenue u nornomenue (OTOHOB IpH
NEPEX0/IE ATOMA C OJHOTO YPOBHS SHEPTUH Ha Ipyrou. Buel criektpoB. CEKTp ypOBHEN
SHEPruu aromMa BOAO0PO/a.

BonnoBeie cBoiictBa yactuil. Bomubl e bpoinsa. KopnyckyispHO-BOJTHOBOM
JyaJTu3M.

CIIOHTaHHOE U BBIHYKJIEHHOE U3IIy4YECHHE.

TexHuyeckue yCTpoOHCTBA M NMPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIBHBIA AHAJIN3
(CIIEKTpOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
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Llemoncmpayuu
Mogens onbita Pezepdopna.
Onpenenenue AJIMHBI BOJHBI J1a3epa.
Habmnronenue nuHeMYaThiX CIIEKTPOB U3TyUCHUS.
Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul
Habmronenue muHe4aToro cnekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTb CTpoeHusa saxpa. OTKpsITHE
paanoaktuBHOCTH. OmbIThl Pe3zepdopna mo ompeseneHuio cocTaBa pagloaKTHUBHOTO
uznyuyenus. CBoiicTBa anb(a-, Oera-, raMmma-u3nydeHus. BnusHue pagnoakTMBHOCTH Ha
YKUBBIE OPraHU3MBI.

OtkpbiTHe TpoTOHa © HeWTtpoHa. Hyknonnas wogens sapa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe yucio sapa. M30Tomnsl.

Anbda-pacniag. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacman. I'aMMa-u3iaydeHHe.
3aKOH paJMOAKTUBHOIO pacaja.

DOHeprus CBA3M HyKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl spa.

Snepneie peakuuu. /lenenue n cuHTe3 AI€Ep.

SAnepusiii peakrop. Tepmosiaepusiii cuntes. [IpoOaemMbl U MEPCHEKTUBHI SIACPHON
OHEPTreTUKHU. JKOJIOTUYECKUE ACIIEKTHI SIAEPHON SHEPTETUKH.

OnemeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

Metonsl  HaOMIONEHUST W PETUCTPAlMA  DJIEMEHTapHBIX  YACTHIL.

dyHaameHTanpHbIE B3aUMOAEUCTBUS. ENMHCTBO (pU3NMUecKOl KapTUHBI MUpa.

TexHu4ecKkue yCTpPOMCTBA M IPAKTHMYECKOE IPHUMEHEHME: JO03UMETp, Kamepa
Bunscona, siiepHblil peakTop, aToMHas 6oMOa.
Jlemoncmpayuu

CU€TUMK MOHU3HUPYIOIINX YaCTHII.
Yuenuueckuu sxcnepumenm, 1abopamopvie pabomul

HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (oTorpadusim).

Pa3nen 8. JieMeHTHI aCTPOHOMMH U aCTPOPU3UKHU

Orarnbl pa3BUTHA acCTpOHOMHUH. [IpuKiiagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMMUM.

Bun 3B€3nH0r0 HebGa. Co3Be3nus, sipKue 3BE3/bI, TNIAHETHI, UX BUANMOE JBHKECHHUE.

Conneynas cucrema.

Connne. Conneunas akTUBHOCTB. McTounuk sHeprun CosHua u 3BE31. 3BE3/IbI, UX
OCHOBHBIE XapaKTEPUCTHUKU. J[MarpamMmma «CHEKTPaIbHBINA KJIACC — CBETUMOCTBY. 3BE3/1bI
IJIABHOM ITOCJIEI0OBATEIbHOCTH. 3aBUCHUMOCTD «Macca — CBETUMOCTB) JUIs 3BE3/] TJIABHOM
IIOCJIEIOBATEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpEMEHHbBIE IPEICTaBICHUS
O IIPOUCXO0KIECHUH U dBoMoLnN ConHIA U 3BE3/1. OTalbl )KU3HU 3BE3NL.

Muneunsiii [IyTs — Hama ["anakTuka. [Tonoxxenne u neuxenue CosHua B ['anakTuke.
Tunel ranaktuk. PaguoramakTuku 1 kBa3apbl. YEpHbBIE NBIPHI B sIApPaX TalaKTHK.
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Bcenennas. Pacmmpenue Bcenennoi. 3akon XaO6ma. Pa3Oeranme raiakTHK.
Teopus bonbpuioro B3peiBa. PemkToBOE M3TydEeHHE.

MacmraOHas ctpykrypa Beenennoit. MeTaranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.
Yuenuueckue nabnrooenus

Habmonenuss HEBOOPYXEHHBIM TJA30M C HCIHOJB30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH IS OTpeieTICHHsI TIOJI0KEHUSI HEOECHBIX 0OOBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s1 CEBEpHOr0 MOJYIIAPUS U APKHUE 3BE3IBI.

Ha6monenus B reneckon Jlynsl, mnaner, Mieunoro [lyTu.

O6o01maromee NOBTOpPEeHUE

Ponp pusuku u acTpoHOMHH B YKOHOMHYECKOW, TEXHOJIOTHIECKOM, COIMAIBHON 1
TUYECKON cdepax NesTeTbHOCTH YeJIOBEKa, PoJib U MeCTO (U3UKA U aCTPOHOMHUU
B COBPEMEHHOM HAy4YHOW KapTHHE MHpA, POJib (PU3NUECKOW Teopuu B (HOPMHUPOBAHUU
NOpEICTaBICHUNA O (U3NYECKON KapTUHE MHUpPA, MECTO (U3MYECKON KapTUHBI MHpa
B 0011IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIE CBA3H

Nzyuenune kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCymiecTBIsSETCs ¢ YIETOM
COJIepKATEIBHBIX MEKITPEAMETHBIX CBSI3EH C KypcaMy MaTEeMaTUKH, OMOJIOTUN, XUMUH,
reorpaduu U TEXHOJIOTHHU.

Mesicnpeomemnvie nowsimusi, CBS3aHHBIE C HW3YUYCHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIN (paKT, THUIOTE3a, PU3nUecKas BEIMYMHA, 3aKOH, TEOPHS,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICIMPOBAHKE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMbl ypaBHEHHUM, TPUTOHOMETpUUECKUE (DYHKIIUH:
CHUHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HX MPOCKUHU HA OCH KOOPJIHWHAT, CIIOXKEHHE BEKTOPOB, IPOU3BOJIHBIC
3JIEMEHTAPHBIX (DYHKIUH, MPU3HAKKU T0JI00Ms TPEYTOJbHUKOB, OINpEAeeHUE IIONIaaN
I0ckuX (puryp u o0nEMa Te.

buonocus: >nekTpudeckre SABICHHUS B )KUBOW IPHUPO/IS, KOieOaTeIbHbIC ABMKCHHS
B JKMBOW IMPUPOJIC, ONTHUUYECKHE SIBJICHUS B >XKUBOW NPUPOJAE, NCHUCTBUE paavalUU
Ha KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPIBIX TEI,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON pEIETKY, CIEKTPAIbHBIN aHAN3.

l'eoepagusa: MarHUTHBIE TIONIOCAa 3EMIIH, 3aJI€KH MArHUTHBIX pyn, GoTochEMKa
3€MHOM OBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSICEHUI.

Texnonocusa: NVWHWUM  JJEKTpoOIlepeaay, TEHEpaTop IEPEMEHHOr0  TOKa,
3JIEKTPOJABUTATEIIb, MHIYKIIMOHHAS [1€4b, Paap, PaAUONPUEMHHUK, TEIECBU30D, AaHTCHHA,
tenedon, CBY-meub, NPOCKIMOHHBIM ammapaT, BOJOKOHHAs OITHKA, COJHEYHAs
OaTapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpenvera «®Dduszmka» Ha YpPOBHE CpeIHETO OOIIETO
oOpa3oBaHusi (0a30BBIM ypPOBEHB) JOHKHO OOECIEUYUTh JAOCTHXKEHHE CJICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yibTaThl OCBOEGHHS ydeOHOro mnpeamera «Duzuka» HAOKHBI
OTpaxaTh  TOTOBHOCTb M  CIOCOOHOCTb  OOYy4YalOIIMXCA  PYKOBOJACTBOBATHCS
chOpMHPOBAaHHONW BHYTPEHHEH TMIO3MIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAITNH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIOITUX TPAAUITMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIeCTBa, PACHIMPECHUE >KU3HEHHOTO ONBITA W OIbITa
JNEATEIPHOCTH B TMPOLECCE pPEeATN3alMi OCHOBHBIX HAIPABJICHUNA BOCIHUTATEIbHOU
JESITENbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpamaaHCKOro BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOMN TO3HUITMN O0YYarOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOT0 OOIIECTBA;

MIPUHSTHE TPaJIULIMOHHBIX 00I1I€YETIOBEUECKUX T'YMaHUCTUYECKUX u
JIEMOKPATUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpecax TIPaxaaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPaBJIE€HUU B 00pa30BaTeIbHON OpraHu3aIlum;

YMEHHUE B3aUMOJICCTBOBATh C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUHU C HX
GYHKIUSAMH 1 HA3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTaPHOM U BOJOHTEPCKOMN ACATEIIBHOCTH;

2) IATPUOTHYECKOTO0 BOCTIMTAHMS:
c(hOpPMUPOBAHHOCTH POCCUMCKOMN TPAXKIAHCKON UICHTUIHOCTH, MaTPHOTU3MA;
LICHHOCTHOE OTHOLIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKEHUSIM
POCCHUICKHX YUEHBIX B 00J1aCTH (PU3UKU U TEXHHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYalldi0 M MPUHUMATh OCO3HAHHBIC pPEIICHMUS,
OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCIIC B
NEeSATEIbHOCTH YUEHOTO;

OCO3HaHHWE JTUYHOTO BKJIa/1a B IOCTPOECHUE YCTOMUUBOTO Oy IyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA
ACTETUYECKOE OTHOIIIEHHE K MUPY, BKJIIOYAsi 3CTETUKY HAy4YHOI'O TBOPUYECTBA,
npucyiero (U3NYeCcKoil HayKe;
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5) Tpy10BOr0 BOCIMTAHMS:

MHTEPEC K Pa3iuyHbIM cepaM NpodecCHOHATBHON AEATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKON M TEXHMKOHN, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOp Oymyien
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTb M CITIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BAHMIO B 00JaCTH (PU3UKU
Ha MMPOTSHKEHUH BCEU )KU3HU;

6) 3K0JIOrH4eCKOro BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, 0CO3HAHHUE TJI00AIEHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUIA B OKPYKAIOIIEH CPEIE HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

Pacmmpenue ombiTa ACATEILHOCTA YKOJOTMYECKOM HAIMPaBICHHOCTH HAa OCHOBE
UMEIOITUXCS 3HaHUM 110 (HU3BUKE;

7) UEHHOCTH HAYYHOT'0 ITO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs GU3UYECKON HAYKH;

OCO3HaHHE L[EHHOCTH HAy4YHOUW JEATEIbHOCTU, TOTOBHOCTh B MPOILIECCE U3YyUECHUS
(GU3UKM  OCYHIECTBIATH  MPOEKTHYHD M HMCCIEAOBATEIbCKYH)  JICSTEIHLHOCTH
WHJMBUAYAJIBHO U B TpyMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE HeHCTBHS
ba3oBble JJoruueckue a1eicTBUS:

CaMOCTOSTENILHO ()OPMYJTUPOBATh W AKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTPpUBATh
€€ BCECTOPOHHE;

ONPEAENATh LEIU IEITEIbHOCTH, 331aBATh [TAPAMETPbI U KPUTEPUU UX JOCTUKECHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (PU3NUECKHUX
SIBJICHUSX

pa3pabarpiBaTh IUIAH peELICHUs MOPOOJEeMbl C Y4E€TOM aHaliu3a HMEIOIIMXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MTOCIIEACTBUN IESITEIbHOCTH;

KOOPJAUHUPOBATh M BBIMOJHATH PA0OTY B YCIOBUSIX PEAbHOTO, BUPTYAJIILHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE TIPH PEIICHUH KU3HECHHBIX ITPOOIICM.

Bba3oBble nucciienoBare/ibCKHe 1eiiCTBUA:

BJAJIeTh HAyYHOW TEPMUHOJIOTHEH, KIIOUEBBIMU TIOHATUAMH M METOJaMH
buznyeckoil HayKu;

BIIQ/ICTh HAaBBIKAMH y4eOHO-MCCIIEJIOBATETILCKON W TPOEKTHOW JEATEIHHOCTH
B 00sactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
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METOJIOB PEIICHHS 3a7a4 (PU3NUECKOTO COACPKAHUS, TPUMEHEHUIO PA3TUIHBIX METOIOB
MIO3HAHWS,

BIIAJICTh BUJAMU JEATEIBHOCTH 1O TOJIYYEHUI0O HOBOTO 3HAHUS, €ro
WHTEPIpETalUN, TPEoOPa30BAHUIO M MPUMEHECHHUIO B PA3JIMYHBIX YUCOHBIX CUTYaIIUSX,
B TOM YHCJI€ TIPU CO3JJaHUU YUEOHBIX IMPOEKTOB B 00JaCTH (PU3UKU;

BBISIBIIATH MIPUYUHHO-CIICJICTBEHHBIE CBS3U U aKTYaJM3UPOBATh 33/1a4y, BHIIBUTATH
TUTNIOTE3y €€ pelIeHus, HaX0IUTh apTYMEHTHI JUIsl IOKa3aTeIhCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMETPhbl M KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh TOMYYEHHBIC B XOJI€ PEIICHUsS 3a/laull Pe3yJbTaThl, KPUTHUECKU
OIICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH NU3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh ®  (OpPMYyIUpOBaTh COOCTBEHHBIE 3a7ayl B  00pa3oBaTeIbHOM
JEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HKH;

JaBaTh OIIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETh TEPEHOCUTh 3HaHWsA 10 (u3MKe B  TPAKTHUECKYIO  0OJacCTh
KU3HEICATCIILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIE UJICH, TIpEIaraTh OPUTUHAIBHBIC TIOIXObI U PEIICHUS;

CTaBUTH MIPOOJIEMBI U 3a]1a4H, TOTTYCKAIOIUE AIbTEPHATHBHBIE PEIIICHUS.

Pabora c undopmanmeii:

BJIQ/JICTh HABBIKAMHU TIONy4YeHHUs WHPOpManuu  (U3HUECKOTO  COJAEpKaHUS
U3 HWCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHLHO OCYIIECTBISATH TOWCK, AaHaJU3,
CHUCTEMATH3AIMI0 M HWHTEPIpeTaIio WHGOPMAIIMK pa3IWYHBIX BUIOB H  (opm
IIPE/ICTABIICHHUS,

OIICHHBATh JIOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHMKAITMOHHBIX TEXHOJIOTHIM
B PpCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX ¥  OPTaHHU3AIMOHHBIX 3a]a4
Cc coOmoneHueM TpeOOBaHUN HPrOHOMHKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepeKeHrs, TPaBOBBIX M O3TUYECKHX HOPM, HOPM HWH(GOPMAIIMOHHON
0e3011aCHOCTH;

co37aBaTh TEKCThI (PU3MYECKOTO COJEpkKaHUSA B Pa3IMUHBIX (hopmaTax ¢ Yy4ETOM
Ha3HaueHUsS HMHQPOPMAlMU U 1EJEBON ayJIUTOPHH, BBHIOMpas ONTHUMAIBHYIO (GopMy
MIPEICTABIICHUS I BU3YATU3alIUU.

KoMMmyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JeCTBHS:
OCYLIECTBJISATH 00IIEHNE HA YpOKax (PM3UKU U BO BHE-YPOUHOMU AESTEIbHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYAlMi U CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO U JJOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SA3BIKOBBIX
CPEJICTB;
MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIMBUTyaJIbHON pabOTHI;
BBIOMpATH TEMATUKY U METOIbl COBMECTHBIX JEHCTBUH C yUETOM OOIIUX UHTEPECOB,
Y BO3MOXKHOCTEM Ka)XJJ0TO YWiICHA KOJIJIEKTUBA;
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MMPUHUMATH LEJIM COBMECTHOW JAEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUSA M0 €€ IOCTUKEHUIO: COCTABIIATH IUIAH JEUCTBUM, paCHPEAEIATh POJIH C YUETOM
MHEHUW yYaCTHUKOB, OOCYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHWBATh KAa4E€CTBO CBOETO BKJIAJIa M KaXKIOTO yYaCTHHKA KOMAHJbI B OOIIHIA
pe3yabTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE IPOEKTHI, OIEHWBATh MUAEW C TO3UMLUMA HOBU3HBI,
OPUTMHAIIBHOCTH, MTPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh MTO3UTUBHOE CTPATETMYECKOE MMOBEICHUE B PA3JIMYHBIX CUTYALUSX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKEHNE, OBITh MHUITMATUBHBIM.

PerynsiTuBHble yHHBepPCaJbHble Y4eOHbIe JeHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIIECTBIIATh TO3HABATENbHYIO ACSITENIBHOCTh B 001acTH (DPU3UKU
U aCTPOHOMUH, BBISIBISATH MNPOOJIEMBbI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHbBIE
3a/1a4y;

CaMOCTOSITEJIBHO COCTABIIATH IUJIAH PELICHHS PACUETHBIX M KAYECTBEHHBIX 3a/ady,
IJIaH  BBIMOJHEHUS MPAKTUYECKOM paboThl € YYETOM HMEIOIIMXCA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUH;

JABAaTh OLIEHKY HOBBIM CHUTYaLIHSIM;

pacIMpATh PAMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEITOYTCHH;

JIe1aTh OCO3HAHHBIN BBIOOP, ApIYMEHTHUPOBATH €ro, OpaTh Ha ce0st OTBETCTBEHHOCTh
3a pEIICHHE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IPYAUIMU B 00JacTU (PUBHKH,
MTOCTOSITHHO TIOBBINIATH CBOW 00pa30BaTEIIbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJVIEKT:

JaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJI€Th HABbIKAMU [MO3HABATEIbHON pedIIeKCUN KaK OCO3HAHUS COBEPILIAEMbIX
JEWCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM;

UCIIOJIb30BaTh MPUEMBI pediiekcuu sl OIICHKU CHUTYyallH, BbIOOpa BEPHOTO
peLieHus;

YMETh OLEHUBATHh PUCKU U CBOEBPEMEHHO TPUHUMATh PELICHUS IO UX CHUXKEHHIO;

MPUHUMATh MOTHBBI M apIYMEHThI JPYTUX MPU aHAJIU3€E PE3YJIbTATOB 1€ TEIbHOCTH;

NPUHUMATD Ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTUBBI M ApTYMEHTHI IPYTUX [IPHU aHAIHU3€E PE3YIbTATOB JAESTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OIMIMOKH.

B npouecce HOCTMKEHUS JIMYHOCTHBIX pE3YJbTAaTOB OCBOEHUS IPOrPAMMBI
no ¢u3uKe 9 YPOBHA CcpeaHero oOmero oOpa3oBaHus y  oOydarommxcs
COBEPILEHCTBYETCA AMOIMOHAJIbHBIN UHTEJIEKT, Mpeanoiaraomun
c(hOopMUPOBAHHOCTb:
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CaMOCO3HaHUS, BKJIIOYAIOIIETO0 CHOCOOHOCTh MOHMMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHHME, BUJIETh HAMPABICHUS PAa3BUTH COOCTBEHHON 3MOIIMOHANBEHOU c(hephl, OBITH
YBEPEHHBIM B Cce0¢;

CaMOpPETYJIMPOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJb, YyMEHHE MNPUHUMATH
OTBETCTBEHHOCTb 32 CBOE MTOBEACHHUE, CIOCOOHOCTh a/lallTUPOBATHCS K SMOIIMOHATIbHBIM
U3MEHEHUSIM U MPOSIBIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMK, BKIIOYAIONIEH CTpEeMJICHHE K [OCTHKEHHUIO ILEeNu U
yCHexy, OINTUMHU3M, WHULMATUBHOCTb, YMEHHE JEMCTBOBAaTh, HCXOAS U3 CBOMX
BO3MOKHOCTEH;

AMIATHM, BKJIKOYAIOIIEH CIIOCOOHOCTh IOHHMMAaTh SMOLMOHAIBHOE COCTOSHUE
IPYTUX, YIUTHIBATh €0 IIPU OCYLIECTBICHUHU OOIIEHHUs, CIIOCOOHOCTh K COUYBCTBUIO U
COTIEpPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTpaMBaTh OTHOILLIEHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3peniaTb KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoHuy oOyuenuss B 10 kJjacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax poJib W Mecto (u3uku B (HOPMHUPOBAHHUU
COBPEMEHHOW HAy4YHOW KapTUHBl MHpPA, B PA3BUTUM COBPEMEHHOM TEXHUKH W
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIOACH;

YUYUTBIBATh  TPAHUIIBl MPUMEHEHUs] HW3YYCHHBIX  (PU3MYECKHUX  MOJEeTeH:
MaTepualibHas TOYKa, MHEpIUalbHas CHUCTEMa OTCYETA, aOCOJIIOTHO TBEPAOE TEJO,
WJICaTbHBIM Ta3, MOJEIU CTPOEHHS Ta30B, KUIKOCTEM W TBEPABIX TEJ, TOUYCUYHBIN
ANIEKTPUUYECKUH 3apsi/i MPU pellieHUH (PU3MIECKUX 3a/]1a4;

pacno3HaBaTh (puU3MUECKHe SBICHUS (TIPOIECCH) M OOBSACHATH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA W
AJEKTPOJAVMHAMUKHA: PAaBHOMEPHOE W PABHOYCKOPEHHOE IPSAMOJMHEUHOE JBUXECHHUE,
CBOOOJHOE TIAJICHUE TEJ, JBIKCHHE TI0 OKPYKHOCTH, WHEPIMS, B3aUMOJCHCTBUE
Ten, aup@ys3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHHE >KUIKOCTEH M TBEPIBIX Tel,
M3MEHEeHHe O00BbEMa Tell NpH HarpeBaHuM (OXJIAXKISHHWH), TEIUIOBOEC pPaBHOBECHE,
ycrnapeHre, KOHICHCalKs, IIaBJIe€HNEe, KPUCTAIUIN3AIIUs, KUTIEHUE, BJIAXXHOCTh BO3/1yXa,
MOBBIIIEHUE JIaBJICHUSI ra3a MpPU €ro HarpeBaHWHM B 3aKPBITOM COCYIE, CBSI3b MEXKIY
rmapaMeTpaMu COCTOSIHUA Ta3a B M3O0MPOILIECCAX, AJIEKTPU3ALUs TeJl, B3aUMOJICUCTBUE
3aps0B;

OTMCBHIBATh MEXAHUYECKOE JIBHOKCHHE, HCIOIb3Yys (U3WYSCKUE BEIUYUHBIL:
KOOpJIMHATa, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUja, UMITYJIbC
Tela, KUHETHYECKas DJHEPrus, MOTCHIMaIbHAsl DSHEPrus, MeXaHudeckas palorTa,
MEXaHHUYECKass MOIIHOCTh; IIPH OMMCAHUH IPABHIIBHO TPAKTOBATHh (DPU3UUCCKHUI CMBICT
UCIOJB3YEMbIX BEJIWYMH, UX OO0O3HAUYECHUS U EIUHUILI, HaXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAaHHYIO (DU3UUECKYIO BEJIMUUHY C IPYTUMHU BEIMYUMHAMU;
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ONKCHIBATh U3yUYECHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SIBJICHMS, UCIOIb3YS
(u3nyecKkue BEIMYMHBL: 1aBJICHUE ra3a, TEMIIEpaTypa, CPEeIHssT KHHETUUECKAas YHEPIHsI
XaOTHYECKOIO0  JBMIKEHHUS MOJIEKYJ, CpEJHEKBAaJpaTU4yHasi CKOPOCTb  MOJIEKYJ,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3Heprus, padoTa rasa, Ko3()pQHUIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOIO JBUTATENs; IPU ONMCAHUM MPaBWIBHO TPAKTOBATh (PM3MUYECKUI
CMBICIT MCIOJIb3YEMBIX BEJIMYHMH, UX OOO3HAYEHHUS W €IUHUIIbI, HaXOIUTh (HOPMYIIbI,
CBSI3BIBAIOILME TAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMH BEJIMYUHAM;

ONMKCHIBATh HM3YYECHHBIC SJIEKTPUUYECKHME CBOWCTBA BEIIECTBA W 3JIEKTPUUECKUE
sBJIEHUSI (IIPOLECCHI), HUCHOIB3Ys (PU3MUECKHE BEIUYUHBL BJICKTPUUECKUN 3aps,
AIIEKTPUUECKOE TO0JIe, HANPSHKEHHOCTh TMOJS, MOTEHIMANl, Pa3HOCTh IMOTEHLNAJIOB,;
IIPU OMMCAHUU MTPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIOIb3yEMbIX BEJIUYUH, UX
0003HAaUEHUS U €IUHUILBI; YKa3bIBATh (POPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (DU3UUYECKYIO
BEJIMYHUHY C IPYTHUMH BEJIMYNHAMH;

aHAJIM3UPOBATh (PU3UUECKHE TPOLIECCHI U SIBJICHUS, UCTIOIb3YS PUINUECKUE 3aKOHbI
U OpUHLMIBL 3aKOH BcemupHoro tsarorenus, I, II u III 3akonsl HeroToHa, 3akoH
COXpPAaHEHUsI MEXAHUYECKOW SHEPrHH, 3aKOH COXPAHEHUs UMIIYJbCa, IPUHLUI
CYNEpIO3ULIMA CWJI, TPUHLMI PABHOMPABHS HWHEPUUAIbHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpelHeW KWHETUYECKOW SHEPrHH TEIUIOBOTO JBIXKCHHS MOJIEKYJ C aOCOIIOTHOMN
TEMIIEpaTypoil, MEPBbI 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHUS 3JEKTPUUYECKOTO
3apsaa, 3akoH KylioHa, mpu 3TOM pasiauyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BbIPAKEHUE U YCIOBHS (TPaHMIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPHUHILMIMBI JEHCTBUA MAILKWH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pasziuyarh YCJIOBUS HMX OE€30IaCHOr0 HMCIOJb30BaHUS B IOBCEIHEBHOMN
KU3HY;

BBIIIOJIHATh SKCIIEPUMEHTHI 110 UCCIIETOBAHUIO (DU3UUECKUX SBJIICHUA U MPOLECCOB
C HCIOJB30BaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEPEHUN, IPHU 3TOM (POPMYJIHNPOBATH
npobiieMy/3aayy M TUIOTE3y Y4YE€OHOrO0 SKCIEPUMEHTa, COOUpAaTh YCTAHOBKY
U3 TIPEJI0AKEHHOT0 000y I0BaHUs, IPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOBI;

OCYIIECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUST PU3NUECKUX BEIUYUH, IPU 3TOM
BBIOMpPATh ONTHUMAJBHBIA CHOCOO HW3MEPEHHS U HCIOJIb30BaTh HW3BECTHBIE METOJbI
OLICHKHU ITOTPEIHOCTEN U3MEPEHUN;

MCCJIEI0BATh 3aBUCUMOCTH MEXAY (PU3MUYECKUMHU BEIMYMHAMH C MCIOJIb30BAHUEM
OPSIMBIX M3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATh PE3YJIbTATHI
MOJIy9€HHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUAE TaOIMI] U TpadUKOB, /ENaTh
BBIBOJIBI 11O PE3yJIbTaTaM MCCIIEI0BAHNUS;

co0r01aTh IpaBuiia 0€3011aCHOTO TPyAa IIPU MIPOBEICHUH HCCIIEI0BaHUN B paMKax
y4e0HOr0 3KCIEepUMEHTa, Y4eOHO-MCCIEeIOBATENbCKOW W MPOEKTHON NeATeIbHOCTH
C UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a0OPAaTOPHOTO 000PYI0BaHMS;

pemary pacyéTHbIE 3a7aud C SIBHO 3aJaHHOW (PM3MUECKON MOJEINbI0, UCIOJb3YS
(¢u3nyecKkue 3aKOHBI U MPUHITUIBI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/1a4d BHIOUPAThH
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(buU3MYECKyI0 MOJIEeNb, BBIICIATh (PU3NYECKHUe BEIUYUHBI U (HOPMYJIbI, HEOOXOAUMBIE
IJ1s1 €€ pelIeHus, IPOBOAUTD PACUYETHI U OLICHUBATH PEAJIBHOCTD MOJYYEHHOTO 3HAYEHUS
(U3UYECKON BEIMYNHEI;

pemaTh KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUYUBYIO
LEMOYKY PpACCYXIEHUII C ONOpOM Ha M3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
busznueckue BICHUs;

UCIIOJIb30BaTh MPHU PEIICHUH Y4YEOHBIX 3a/ad COBpPEMEHHbIE WH(MOPMAIMOHHbIE
TEXHOJIOTUM JUIsl TIOWMCKA, CTPYKTYpUPOBAHUS, HHTEPIPETAlMd W MPEICTaBICHUS
y4eOHON 1 HAyYHO-MIOMYJISIPHON HH(POPMAIIIH, TTOTYYCHHON U3 Pa3TUYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATH NOTydaeMyr0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHl BKIAJa POCCHICKUX H 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, O0BSICHEHHE MTPOILIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKH U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHYECKHUE 3HAaHUS MO (M3MKE B TIOBCEJIHEBHOM JKH3HU
s obecriedeHusi 0€30MacHOCTU MpU OOpallleHuHu C MPUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMH, I COXPAaHEHUS 3A0POBbS M COOJIFOJCHHS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYKAIOUIEH CpEE;

paboTaTh B IpyNIe ¢ BBHIITOJHEHUEM PA3JIMYHBIX COLHUAIBHBIX POJIEH, INIAHUPOBATh
paboTy Tpynmbl, paHOHAIBHO paclpeAesiaTh OO0S3aHHOCTM U IUIAHUPOBATH
NEeATEIbHOCTh B HECTAHAAPTHBIX CUTyalMsX, aJEKBAaTHO OLIEHHWBATh BKJIAJ KaKJIOTO
U3 YYACTHUKOB I'PYNIIbI B PEIIEHHE PACCMAaTPUBAEMOM TPOOIEMBI.

K koHiy oOyuenust B 11 kJjacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH y O0YUaIOIIUXCS YMEHUH:

JEMOHCTPHpPOBaTh Ha MpUMEpax poJib M MecTo (u3MKu B (HOPMHPOBAHUH
COBpPEMEHHOW HAay4YHOH KapTHUHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKU U
TEXHOJOTHA, B TMPAKTUYECKOW NEATEIBHOCTH JIIOJACH, IEIOCTHOCTh W EIUHCTBO
($uznyeCcKoil KapTUHBI MUPA;

YYHATHIBATh TPAHMIIBI MPUMEHEHUS W3yUEHHBIX (PU3NYCCKUX MOJEIICH: TOYCUHBIH
AIIEKTPUYECKUH 3apsii, JIyd CBETA, TOUCUHBI HCTOYHHK CBETA, SJEPHAsT MOJAEIh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SiZjpa TIPU PelIeHuH GU3NIECKUX 3a]1ad;

pacrno3HaBaTh (PU3UYECKUE SIBICHUS (MIPOIECCHI) M OOBSICHITH MX Ha OCHOBE
3aKOHOB DJJICKTPOAMHAMHKH W KBAaHTOBOW (DH3UKHU: SJEKTpHUYECKas MPOBOIUMOCT,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE
MarHuTOB, JEKTPOMArHUTHAs WHAYKIHS, ACHCTBHE MAarHUTHOTO IOJISI HA MPOBOTHUK
C TOKOM W JBIKYIIUICS 3apsl, OJICKTPOMArHUTHBIE KOJEOaHUS W  BOJIHBI,
NPSIMOJIMHEIHOE PaCcIpOCTPaHEHUE CBETa, OTPAKEHHUE, MPEJIOMIICHHEe, HHTep(epeHIINS,
TUQpakus W TOJSIPU3AIM CBETa, IUCIEPCUS CBETa, (POToIMeKTpudeckuid 3hdext
(potoaddexT), cBeTOBOE maBICHHWE, BO3HHUKHOBEHWE JIMHEHMYATOTO CIHEKTpa aTroMa
BOJIOPOJIa, €CTECTBCHHASI U HCKYCCTBCHHASI PaIUOAKTUBHOCTB;
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ONKCHIBATh HW3YYEHHBIE CBOMCTBAa BEUIECTBA (AIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHUE, DIEKTPUUECKYIO MPOBOAUMOCTD PA3NUYHBIX CPEl) U AJIEKTPOMAarHUTHBIE
sABJIeHUs (IIPOLIECCHI), UCTIONb3YsI (PU3NUECKUE BEIUUMHBI: 3JIEKTPUUECKUM 3apsi, cuila
TOKa, OJJIEKTPUYECKOE HANpPsUKEHHE, JJIEKTPUYECKOE CONPOTUBIEHUE, PA3ZHOCTD
HNOTEHLUAJIOB, JIEKTPOABIUKYIAs CUila, padoTa TOKa, MHAYKIHS MarHUTHOTO I10JIsA, CHJIa
Awmnepa, cwia JlopeHua, HHAYKTHBHOCTh KaTYIIKH, SHEPrus 3JIEKTPUUYECKOTO H
MarHUTHOTO TOJIEH, MePUOJ M YacToTa KoJeOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsl U
CHWJIa TOKa B TPOLIECCE TAPMOHUYECKUX BJIEKTPOMArHUTHBIX KoJieOaHUM, (POKyCHOE
pPacCTOSIHUE W ONTUYECKas CWJIA JIMH3bL, NPHU OINHCAHMM NPABUIBHO TPAKTOBATh
(bU3MYECKUIl CMBICT MCHOJb3YEMbIX BEJIMYMH, X 0003HAYEHUS W €AMHMIIbI, YKA3bIBATh
(dopMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUUMHY C IPYTUMH BEJIMYMHAMY;

OTKCHIBaTh U3yUEHHbIE KBAHTOBBIE SIBIICHUS U MPOLIECCHI, UCTIONB3Ys (PU3NUECKUe
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, YJHEPTUs
¥ UMITYJIbC (POTOHA, IEPHOJ] ITOJIypaciiaja, SHEPTUs CBSI3U ATOMHBIX sJI€p, IPU ONUCAHUU
IPaBUIBHO TPAKTOBATH (PU3HUECKUI CMBICI HUCIIOIb3YEMbIX BETUYMH, UX 0003HAUYECHHUS U
€AVHUIBI, YKa3blBaTb (POPMYJIbl, CBS3BIBAIOIINE JIAHHYI0 (PU3UYECKYIO BEIHYUHY
C IpyTUMH BEJIMYMHAMHU, BBIYUCIIATh 3HaYCHHE (PU3NUECKON BEIUUMHBI,

aHAIM3UPOBATh (PU3UYECKHE MTPOLIECCHI U SIBJICHUS, UCTIOJB3YS (PU3NYECKUE 3aKOHbI
U MpUHLUIBL: 3aK0OH OMa, 3aKOHBI ITOCJEN0BATEIBHOTO U MAPAILUIEIBHOTO COEAMHEHUS
IIPOBOAHUKOB, 3aKOH /[[xoyns—J/IeHna, 3aKOH AIEKTPOMAarHWTHOM WHIYKIIMH, 3aKOH
NPSMOJIMHEMHOTO PACIPOCTPAHEHUS] CBETA, 3aKOHbI OTPAXKEHUS CBETA, 3aKOHbI
MpEJIOMJIEHUSI CBETa, ypaBHeHUe OWHIITeHHa misa (oTodddekrra, 3aKOH COXpaHEHUs
SHEPryuu, 3aKOH COXPaHEHUs HMMIIYJIbCa, 3aKOH COXPAHEHMsS AJIEKTPUUECKOro 3apsja,
3aKOH COXpPaHEHUs1 MaCCOBOI0 YHCJIA, IOCTYJIaThl bopa, 3aK0H palnOaKTUBHOIO pacnaja,
OpU STOM pa3jinyaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHUYecKoe
BBIPAKEHUE U YCJIOBHS (TpaHUIlbl, 00J1aCTH) IPUMEHUMOCTH;

ONPENENATh HAIPABJICHUE BEKTOpPAa WHAYKLIUU MarHUTHOIO IOJIA IIPOBOJHHUKA
C TOKOM, cuJibl Ammnepa u cuibl Jlopenua;

CTPOUTh M OIHCHIBATH M300pa’KE€HUE, CO3/1aBAEMOE IUIOCKUM 3€pPKaJIOM, TOHKOM
JIMH30M;

BBITNIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BaHUIO0 (PU3NYECKUX SBJICHUHN U MPOLIECCOB
C HMCTOJB30BAaHUEM NPSIMBIX, U KOCBEHHBIX H3MEpPEHHUH: TpH 3TOM (OPMYIHUPOBATH
npobiieMy/3aauyy M THUNOTE3y Y4eOHOrOo HSKCIEPUMEHTa, COOMpaTh YCTAHOBKY
U3 TPEJI0KEHHOT0 000pYI0BaHUs, IPOBOJIUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIE M3MEPEHUST PU3NUECKUX BEIUYUH, IPU 3TOM
BbIOMpaTh ONTUMAJbHBIA CHOCOO M3MEPEHHS M HCIOJb30BaThb W3BECTHBIE METOJIbI
OLIEHKH NOTPEIIHOCTEN U3MEPEHN;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C MCIOJIb30BAHUEM IPSMBIX
U3MEPEHHUI: TpHU OSTOM KOHCTPYMpPOBAThb YCTAHOBKY, (UKCHPOBATH pE3YJIbTATHI
IIOJ[yYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJAE TAOIMIl M IpadUKOB, J€1aTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHNUS;
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co0roAaTh mpasuiia 0€30MacHOro TpyAa MPH MPOBEICHUH UCCIEA0BaHNN B paMKax
y4eOHOTO 3KCIEpUMEHTa, Y4eOHO-HCCIEIOBATENIbCKOW W TPOEKTHOM JeATeIbHOCTH
C UCTIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U 1a00paTOPHOTO 000PYI0OBAHUS;

pemarh pacy€THbIE 3a7aud C SIBHO 33aJaHHOW (DU3MUECKON MOJENbIO, UCIOJB3YS
¢usznyeckue 3aKOHbI M TMPHUHIUIBI, HA OCHOBE aHalM3a YCIOBUS 3aJayd BBHIOMPATH
(u3NYECKYIO MOZEIIb, BBIAENIATH (PU3NUECKUE BEINUMHBI U (POPMYJIbI, HEOOXOIUMBIE AJIs
e peleHusi, TPOBOAUTh PACUYEThl U OICHUBATh PEATBbHOCTH MOJIYYEHHOTO 3HAYEHUS
(u3UYECKON BETMUYMHBI;

pelaTh KayeCTBEHHbIE 3aJauM: BBICTPAUBATH JIOTHYECKH HENPOTHBOPEUUBYIO
LENOYKY PAacCyXIEHUH C OMNOpOW Ha H3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(uznueckue sIBJICHMS;

UCIOJIb30BaTh IPU PEUIEHUM YYEeOHBIX 3a/ad COBPEMEHHbIE HMH(OpPMalMOHHBIE
TEXHOJOTHH JUIS TIOMCKA, CTPYKTYPUPOBAHHs, HWHTEPIPETAllMd U MPEACTaBICHUS
y4eOHOI M HayYHO-IIOIYJIIPHONW MH(POPMALMH, TOTYUYEHHON U3 Pa3JInYHbIX HCTOUYHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOJy4aeMy HHPOPMALHIO;

OOBSCHATh NPUHLHUIIBI JEUCTBUS MAIlUH, MPUOOPOB M TEXHUYECKUX YCTPOIMCTB,
pa3anyaTh yCIOBUS UX OE30MaCHOTO MCIIOJIb30BAHMS B TIOBCEHEBHOM KU3HY;

NPUBOJUTH MPUMEPHl BKIAJa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHUM;

UCIIONIb30BaTh TEOPETHUYECKHUE 3HAaHUS MO (M3MKE B TIOBCEJIHEBHOW JKW3HU
st obecriedeHus 0€30MacHOCTH MpU OOpalleHuH C NMpUOOpaMM U TEXHUYECKUMU
yCTpOMCTBAMHM, JIsi COXPAHEHHsI 30POBbS U COONIIOJEHHS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpeJIE;

paboTaTh B IpyMIe C BHIMOJIHEHUEM Pa3IMUHbIX COIMAIBHBIX POJIEH, IIIaHUPOBAThH
paboTy Tpymnmbl, paMOHATBHO pACIPEAENATh OO0S3aHHOCTH U IUIAHUPOBATH
JESTENIbHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJCKBAaTHO OIICHHBATh BKJIAJ KaKIIOTO
U3 YYaCTHUKOB TPYIIIIbI B pEIICHNE pacCMaTpUBaeMON TPOOIIEMBI.
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10 KJIACC
Haumenosaunue
No KommuectBo OCHOBHEIE BUBI A€ITEILHOCTHA
pa3ziesioB U TeEM [IporpammHoOe conepxkanue
n/n 4acoB o0yJaromuxcs

y4eOHOro npeaMera

Pasznen 1. ®u3uka v MeTOAbI HAYYHOI'O IIO3HAHMUS

1.1 | ®usuka u MeTOIBI 2 ®u3uka — HayKa O IPUPOJIE. N3yuyeHue HayYHbIX (3MIUPHUUECKUX U
Hay4YHOTO IMO3HAHUS HayuHble MmeToabl MO3HaHUS TEOPETUYECKHUX) METO/IOB MTO3HAHUS
OKpPY’KaroIlero Mupa. OKpPY>KaroIero Mupa.
Ponp sxcnepumenTa u Teopun OO6cy>xaeHue rpaHul] NPUMEHUMOCTH
B IIPOLIECCE MMO3HAHUS TPUPOIBL. (bu3HYEeCKUX 3aKOHOB U TEOPHIA.
DKCIepuMEHT B (pU3HKe. Pabota B rpymrie 1o noaroToBKe
MonennpoBanue pusnaeckux KOPOTKHUX COOOIIEHUI O POJIU U MECTe
SIBJICHUU U TIpoueccoB. Hayunbie (GU3UKY B HAYKE U B MPAKTUYECKOU
runore3sl. Pu3nuecKue 3aKOHbI U NEATEIbHOCTH JIFOJIEH.
Teopud. ['paHUIBI IPUMEHUMOCTH JleMOHCTpanus aHAJIOTOBBIX U
buzndyecknx 3akoHoB. [IpuHITUT U (HPOBBIX U3MEPUTEIHHBIX PUOOPOB,
COOTBETCTBHS. KOMIBIOTEPHBIX TATUUKOB.
Ponb u MmecTo Gpusuku OcBoeHue OCHOBHBIX TPUEMOB padOTHI
B (OpPMHUPOBAHUN COBPEMEHHOM ¢ mudpoBoit 1aboparopueit o Gpusnke
HAay4YyHOU KapTUHBI MUDA,
B [IPAKTUYECKON JEATEITBHOCTH JIFOJIEU
Hroro o pasgeny 2

! Tpu paspaGotke pabodeil mporpaMMbl B TEMaTHIECKOM TTAHUPOBAHUH JIOJKHBI OBITh yUTEHBI BO3MOKHOCTH MCIIOJIBb30BAHMUS SJIEKTPOHHBIX (IU(POBHIX)
00pa3oBaTeIbHBIX PECYPCOB, ABISIONIMXCS YIeOHO-METOAMYECKUMU MaTepHaIaMy, COACPKaHHE KOTOPhIX COOTBETCTBYET 3aKOHOJIATEIILCTBY 00 00pa30BaHUU.
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Pa3nen 2. Mexanuka

2.1

Kunemartunka

MexaHnueckoe JBUXKEHHUE.
OTHOCUTENTBHOCTh MEXAHUYECKOTO
nBwxkeHnsa. Cucrema oTcuéTa.
Tpaexropus.

[Iepemenienue, CKOpOCTh (CpeHss
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U
YCKOPEHHE MaTepUaIbHON TOUKH,
UX IPOEKLUN HA OCU CHUCTEMBI
koopauHat. CroxeHue
MEPEMEIICHUH U CII0KEHUE
CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSMOJIMHEWHOE BUKCHUE.
['paduixu 3aBUCUMOCTH KOOpPAMHAT,
CKOPOCTH, YCKOPEHUS, ITyTU U
MIEPEMEILIECHHS MaTEPUATIBHON TOUKH
OT BPEMEHHU.

CBoOoaHOE nasieHue. Y CKOpeHue
CBOOOIHOTO Ma/ICHHUS.
KpusonunenHoe nBMKEHHE.
JIBr>KeHHne MaTepUaIbHOM TOYKHU
10 OKPY’KHOCTH C ITIOCTOSIHHOM T10
MOJYJIFO CKOPOCTBIO. YTJI0Bast
CKOPOCTb, JIMHENHAsI CKOPOCTb.
[lepuon u yactora oOpamieHusl.
L{eHTpOoCTpEMUTENIBHOE YCKOPEHHUE.
TexHnyeckue ycTpoucTBa u

[IpoBeneHue FKCIEpUMEHTA: U3YUCHUE
HEPABHOMEPHOTO JIBUKEHUS C LIEJIbIO
ONpPEICIICHUS MTHOBEHHOW CKOPOCTH;
MCCIIEOBAHUE COOTHOIIEHUS MEXKTY
MyTSAMH, IPOUJIEHHBIMU TEJIOM

3a [TOCIEA0BATEIbHBIE PABHBIE
MIPOMEKYTKHA BPEMEHU ITPU
PaBHOYCKOPEHHOM JIBUKCHUU

C HAYAJIbBHOW CKOPOCTBIO, PABHOU HYJIIO;
W3YUYCHHE JIBUKEHUS IIapUKa B BSI3KOU
YKUJKOCTH; U3YUEHHUE JIBHXKCHUS TENa,
OpOIIIEHHOTO TOPU30HTAJIBHO.
OOBbsicCHEHNE OCHOBHBIX MPUHIIATIOB
JIEUCTBUSI TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: CIIUJIOMETP, LEMHbIE U
pEMEHHBIE Mepelaun JBHKCHUS; U
yCJIOBHUM UX 0€301acHOTOo
MCIIOJIb30BaHUs B MOBCEIHEBHOM
KU3ZHU.

Penienune pacu€THbIX 337124 C SIBHO
3aIaHHON (PU3UIECKON MOJIEITHIO

C UCTOJB30BAHUEM OCHOBHBIX (hOPMYJT
KUHEMATHUKHU.

[TocTpoenue u ananus rpadukoB
3aBUCHUMOCTEN KHHEMATUYECKUX
BEJINYMH OT BPEMEHHU

JU1S pABHOMEPHOTO
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MMPAKTNUYCCKOC ITPUMCHCHUC!
CIIMaAOMETP, ABMIKCHHUEC CHAPS 0B,
OCIIHBIC U peMéHHBIC nepeaadun

Y PAaBHOYCKOPEHHOTO MPSIMOJIMHENHOTO
JBH>KECHUS.

Pacno3naBanue pu3nyecKux sBICHUI
B y4E€OHBIX OMBITaX U OKPY Karolen
JKA3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHENHOE
IBUKEHHE, CBOOOIHOE MaJICHUE Te,
JBH>)KCHUE TIO OKPYKHOCTH.

OnucaHrue MEXaHUYECKOTO ABUKEHUS
C UCIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: KOOP/IMHATA, Ty Th,
NIEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE.
PaboTa B rpymnmnax npu riaHupOBaHUH,
MIPOBEICHUN U UHTEPITPETALIUN
PE3yJIbTATOB OIBITOB U aHAJIN3E
JOTIOJTHUTENBHBIX HUCTOYHUKOB
uH(bOpMaIIUH TI0 TEME

2.2

JlnHamuka

[IpuHIMT OTHOCUTETBHOCTH
lamunes. Ilepsoiii 3akoH HproToHAa.
NHuepumnanbHbIie CUCTEMBI OTCUETA.
Macca Tena. Cuna. [IpuHnun
CyINEepno3uLnM Cul. Bropou 3aKkoH

Hprorona 111 MaTepruabHOM TOYKH.

Tperuit 3akoH HeroToOHA

JU1Sl MaTEPUAIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHMUS.
Cuna tspxectu. [lepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHEHHE Macc B3aUMOJEHCTBYIOIIUX
TeN.

N3y4yeHne 3aBUCUMOCTH CHJIBI
yOpyrocTu oT AehopMariii; CpaBHCHHE
CHUJI TPEHUS TIOKOSI, KaYeHUs U
CKOJIbKEHHUSI.

OObsicHEHUE HEBECOMOCTH.
[IpoBenenne 3KkCIepUMEHTA:
UCCJIEIOBaHHE 3aBUCUMOCTHU CHII
YIPYTOCTH, BOSHUKAIONIUX B MPY>KHHE
U PE3UHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunbl Tpenus (nokos,
CKOJIb>KECHHSI, KAUCHHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHHUsI CKOJIBKEHUS U CHIIA
Tpenust nokosi. KoadunmeHt
TpeHus. Cuja COnpoTUBICHUS
IIPU JBUKEHUH TENA B )KUIKOCTH
WJIU Ta3e.

ITocTtynarenbHOE U BpaIaTeIbHOE
IBUKEHHE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH
BpaueHus. [1neyo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TENA.
TexHuyeckue ycTponcTBa u
PaKTUYECKOE MPUMEHEHUE:
MOJIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopManuu; u3ydeHue JTBHKCHUS
Opycka 1o HaKJIOHHOM TIJIOCKOCTH;
HCCIIeIOBAaHUE YCIIOBUN paBHOBECHUS
TBEPJIOTO TeJa, UMEIOIIEr0 OCh
BpaIleHUS.

OOBsicHEHHE 0COOCHHOCTEM
PaBHOMEPHOTO W PABHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBMYKEHUS,
CBOOOIHOTO MaJCHUS TEJI, IBMKCHUS
M0 OKPY>KHOCTU Ha OCHOBE 3aKOHOB
HproToHa, 3aK0OHAa BCEMUPHOTO
TSITOTCHMS.

OO0bsicHEeHNE OCHOBHBIX TIPUHIIUIIOB
JIEHCTBHS TTOAIIAITHUKOB U UX
MPaAKTHIECKOTO IPUMCHCHHUSI.
OObsicHEeHUE IBUKEHUS UCKYCCTBEHHBIX
CITy THHKOB.

Pemrenune pacuéTHBIX 3a71a4 C SIBHO
3a1aHHOM (PM3UYECKON MOJEIBIO

C UCITOJIb30BaHMEM OCHOBHEIX 3aKOHOB
U GOpMyJ TUHAMHKH.

Pacno3naBanue Gpu3nYecKuX SBJICHUM
B YUCOHBIX ONBITaX U OKPYKaIOIICH
YKU3HU: UHEPIIHS, B3aUMOJICHCTBHUE TEIL.
AHanu3 (pU3NYECKUX MPOLECCOB U
SIBJICHHMI C MCITOJIb30BAaHUEM 3aKOHOB U
TIPUHITUTIOR: 3aKOH BCEMHUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroTOHA,
MIPUHIIUIT CYTIEPHO3ULIUN CHUJI, TIPUHIIUT
PaBHOIIPABHOCTU MHEPIUAIBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpAaHEHUS B
MeXaHUKe

Nmnynbec MaTepuanbHON TOUYKH
(Tema), cucTeMbl MaTEpUATBHBIX

Touyek. UMMIyJibCc CUITbI U U3MEHEHUE
MMITyJIbCa TeJla. 3aKOH COXPAHECHHUS
uMItysbca. PeakTuBHOE JBUKEHUE.

Pa6ota cuiibl. MOIIHOCTH CHUJTBI.
Kunernueckas sneprus
MaTepUaIbHOU TOUKHU. Teopema
00 U3MEHEHUU KUHETUYECKOU
SHEPIUMu.

IloreHumManbHas SHEPrusl.
IloTeHnManbHas Y3HEPTUsL yIPYTO
ne(pOpMUPOBAHHON MPYKUHBI.
IloTeHnManbHas SHEpPrus Tena
BOJIM3U MTOBEPXHOCTU 3EMIIU.
IloTeHnuanapHBIE U
HEMOTeHMaIbHbIE CHIIBI. CBSA3b
pabOThl HEMOTEHIIMAIBHBIX CHJI
C U3BMEHEHNEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAaHEHUSI MEXAaHUYECKOU
DHEPI'UH.

Ynpyrue u Heynpyrue

[IpoBeneHne SKCIEPUMEHTA: U3YUCHUE
abCOJIIOTHO HEYNPYTOro yaapa

C TIOMOIIBIO JIBYX OJJMHAKOBBIX
HUTSHBIX MasTHUKOB; UCCIICOBAaHUE
CBSI3U PAOOTHI CHUITBI C U3MEHEHUEM
MEXaHUYEeCKOI PHEpruu Tea

Ha MPUMEpE PACTSHKEHUSI PE3UHOBOTO
KIyTa.

OrieHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3NUECKHIX
BEJINYUH.

Pemienune pacu€THbIX 337124 C SIBHO
3a1aHHOM (PM3UYECKON MOEIBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ TMHAMUKU U 3aKOHOB
COXpaHCHUSI.

Pelienrie kayeCTBEHHBIX 3a/1a4

C OMOpOI HA U3YUYEHHBIE B pa3jielie
«MexaHuKkay 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS.

Onurcanne MEXaHUYeCKOTO ABUKEHHUS C
HCIIOJIb30BaHUEM (DU3NYECKUX BEJIUUMH:
UMITYJIbC T€Ja, KHHETUYECKas SHEPrus,
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CTOJIKHOBEHMS.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE IIPUMEHEHUE:
BOJIOMET, KONIEP, NPYKUHHBIN
IIACTOJIET, JBUKEHUE PAKET

MOTEHUIUAJIbHAS SHEPT U, MEXaHUYECKas
paboTa, MexaHUYECKasi MOITHOCTb.
AHanu3 pU3nYecKux npoueccoB u
SIBJICHUM C HCIIOJIb30BAHUEM 3aKOHA
COXpAaHEHUS MEXaHUYECKOU SHEPIUH,
3aKOHA COXPAHEHUSI UMITYJIbCA.
OObsicHEeHE OCHOBHBIX IPUHIIUIIOB
JEHCTBUSA U NIPAKTUYECKOTO
MPUMEHEHUS TEXHUUECKUX YCTPOMCTB,
TAKUX KaK: BOJIOMET, KOTIED,
IIPY>KUHHBIN ITUCTOJIET.

OO0bsicHEHUE JBUKEHUS PAKET C OMOPOH
Ha U3YUYCHHBIC (PU3MUECKHE BEJIMUYUHBI U
3aKOHBI MEXaHUKH.

Hcnonp3oBaHue npu MoaroToBKe
COOOIIIEHHI O MPUMEHEHUHU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH()OPMAITMOHHBIX TEXHOJIOTUN JIJIst
MOUCKAa, CTPYKTYpUPOBAHHS,
WHTEPIIPETALUN U MPEJICTABICHUS
nH(popMaIu, KpUTUYECKUN aHan3
noJiy4aemMoii uHopmaiuu

[IpoBeneHne KOCBEHHBIX U3MEPEHUH,
HCCJIEIOBAHUN 3aBUCUMOCTEN
bu3HUecKX BETUYNH, POBEPKa
MPEVIOKEHHBIX TUIOTE3

Hroro no pazaeny

18
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Pasznen 3. MoJiekynsipHasi GU3HKa M TEPMOJAMHAMHUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUU

9

OCHOBHBIE MMOJOXKEHUS
MOJIEKYISIPHO-KUHETHYECKOMN
TEOPHUH U UX OMBITHOE OOOCHOBAHHUE.
bpoyHOBCKOE IBHKEHUE.
Huddyszus. Xapakrep ABHKESHUS U
B3aMMOJICHCTBUS YaCTHUIl BEILIECTBA.
Mopenu cTpoeHus ra3os,
KHUIKOCTEU U TBEPABIX TE U
00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJjeler. Macca u
pasMepbl MoJieky1. KonnuectBo
BemiecTBa. [loctostHaas ABoraapo.
TemnoBoe paBHOBECHE.
Temrmieparypa u €€ usmepeHue.
[Tkana remneparyp Llenbcus.
Mopenb naeanpHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYISIPHO-KUHETHYECKON
TEOPUU UIECATBHOIO ra3a.
AOcoioTHas TeMIeparypa Kak Mepa
CpEIHEN KNHETUYECKON DHEPTUU
TEIJIOBOTO JBUKEHUS YaCTHL] T'a3a.
[Ixana remnepatyp KenbBuHa.
I'a30BbI€ 3aKOHBI. YpaBHEHHE
MenpaeneeBa—Kianeipona.

3akoH JlanpToHa. M30mponeccel

[IpoBeneHne 3KCrIepUMEHTa:
ONPEIEIIEHUE MAcChl BO3yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHuil 00bEMa KOMHATHI, TaBJICHUS
Y TEMIIEPATYPBI BO3/lyXa B HEW;
MCCJIEIOBAHNE 3aBUCHUMOCTU MEXIY
rapaMeTpaMH COCTOSTHUSI Pa3pEKEHHOTO
rasa.

OneHka abCOJIFOTHBIX M OTHOCUTENbHBIX
MOTPENTHOCTEN U3MepeHul (PU3nIecKux
BEJINYHUH.

OObsicHeHe OCHOBHBIX MIPUHIIUIIOB
NENUCTBUN TEPMOMETpA U OapoMeTpa U
yCJIOBUM UX 6€30TacHOTO
UCITI0JIb30BAHUS B TOBCEHEBHOMN
KU3ZHHU.

Pacnio3naBanue Gpuznyueckux siBICHUN

B Y4E€OHBIX OMBITAX U OKPYKaIOIIEH
KuU3HU: TUPy3usi, OpOyHOBCKOE
JBH>KCHUE.

Onucanue TEIIOBbIX SBICHUN

C UCTIOJIb30BAHUEM (PU3UYECKUX
BEJIMYMH: JJABJICHHE ra3a, TEMIIEpaTypa,
CpeaHsIs KHHETUUECKast DHEPTHUs
XA0TUYECKOTO JIBHXKEHUS MOJIEKYII,
CpeAHEKBaJpaTUYHAasi CKOPOCTh
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B UJ€AJIbHOM T'a3e C HOCTOSIHHBIM
KOJINYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
U30IPOLECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuuYecKne yCTpoucTBa U
MPaAKTUYECKOE TPUMEHEHHUE:
TepMOMETp, OapoOMETp

MOJIEKY L.
AHanu3 GuU3NYECKUX MPOILIECCOB U
SIBIICHUM ¢ ucnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CpEIHEM
KMHETUYECKOW YJHEPTUH TETIOBOTO
JBUKEHMSI MOJIEKYJI ¢ a0COIFOTHON
TEMIIEPaTypOH.

Pemmenne pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOUN (PU3UYECKON MOEIBIO

C HCITI0JIb30BAHUEM OCHOBHBIX
nosioxxennit MKT, 3akoH0B 1 hopmyn
MOJIEKYJIIPHOUN (PU3HKHU.

Pabora B rpynnax npu IiaHipOBaHUH,
IPOBEJCHUH U UHTEPIIPETALIUU
PE3YIBTATOB OIBITOB U aHAIIN3E
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHN

10

TepMmoanHaMuyeckasi CHCTEMA.
BnayTpennss sHeprus
TEPMOJINHAMHUYECKON CUCTEMBI U
CIIOCOOBI €€ N3MCHEHUH.
KonugecTBo TemnoTe u padora.
BHyTpeHHSIsI 3HEPTUs OTHOATOMHOTO
U7eabHOTO raza. Busl
TETUIOTIePEIauH: TEeTIIONPOBOIHOCTD,
KOHBEKIINS, U3ITydeHHUe. Y IeIbHas
TEIIOEMKOCTH BEIIECTBA.

[IpoBeneHnE SKCIIEPUMEHTA: U3MEPECHUE
yIIEJIbHOW TEIJIOEMKOCTH BEIIECTBA.
OreHka aOCOTFOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

N3ydenne mojieneit mapoBoil TypOUHBI,
JIBUTATEJIsl BHYTPEHHETO CTOPAHUs,
PEAKTUBHOTO IBUTATEJI.

OObsicHEeHUE NPUHIIMIIOB JEHCTBUA U
yCJIOBHUM 0€30I1aCHOTO UCTIOIB30BAHUS
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KonuyecTBO TEmIOTHI

IIpU TEIUIonepeaye.

[TonsTre 06 annabaTHOM IpoIecce.
IlepBblii 3aKOH TEPMOJNHAMUKH.
[IpuMeHeHue epBoro 3aKoHa
TEPMOJIMHAMUKH K U30TPOIIECCAM.
I'padrueckas uHTEpIIpETALIUS
paboThI raza.

BTopo¥ 3aK0H TEpMOIMHAMUKH.
HeoOpaTtumocTs mpoiieccoB

B IIPUPOJIE.

TerutoBeie MamuHbL. [[pruHIUTIBL
NENUCTBUS TEIJIOBBIX MAIlIUH.
[IpeobpazoBanus SHEPTUU

B TETUIOBBIX MAIlIUHAX.
Koadduruent moneznoro nencTpus
TETIJIOBOW MAIIIUHBI.

Huxn Kapuo u ero ko durmeHt
[IOJIE3HOTO JCHUCTBHS.
DKOJIOTHYeCKUe TPOOIEeMbl
TEIJIOPHEPTETUKHU.

TexHuueckue yCTpoucTsa u
MPAKTUYECKOE MPUMEHEHUE:!
JIBUTaTellb BHYTPEHHETO CTOpaHus,
OBITOBOM XOJIOIUIILHUK,
KOHUIIUOHED

B IIOBCEHEBHOM JKU3HU JABUTATEIIS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOAWJIBHUKA, KOHIUIIMOHEPA.
OnucaHue CBOMCTB TEN U TEIJIOBBIX
SIBJIEHUU C UCIIOJIb30BaHUEM
(pu3MYECKUX BEIMYMH: 1aBJICHUE ra3a,
TEeMIIepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTPEHHSS SHEprusi, paboTa rasa.
Pemenne pacu€THpIX 3a71a4 C IBHO
3a1aHHOM (PM3UYECKON MOJCIBIO

C HCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
U popMyJT MOJIEKYJISIPHOM (PU3UKU U
TEPMOJIUHAMUKHU.

Pemenne kayecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3yYEHHBIE B pa3fele
«MonekynsipHas pusuka u
TEPMOJIMHAMMKAY» 3aKOHBI,
3aKOHOMEPHOCTH U (pu3mdeckue
SIBJICHUSL.

Pabota B rpymnmnax npu aHaiause
JOTIOJTHUTENBHBIX UCTOUYHUKOB
uH(pOpMaIUKU IO TEME
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ArperatHbie
COCTOSIHMSI BEILIECTBA.
da3oBble Epexo/bl

[TapooGpa3zoBaHue 1 KOHIEHCALIHS.
Hcnapenue u kuneHue.
AOcoI0THast 1 OTHOCUTENbHAS
BJIAXKHOCTb BO3ayXa. HacelleHHbI1
nap. Y enbHas TeIoTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TeMIepaTyphl KATICHUS OT JaBJICHUS.
Teépnoe teno. Kpucramnuueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAJUIOB. JKuakue
kpuctaiuibl. COBpeMEHHBIE
marepuaisbl. [lnaBnenue n
KpUCTaJUTA3alus. Y AeNbHas TEMIOTA
maBiaeHus. Cyonumanus.
YpaBHeHHUE TEMI0BOro OanaHca.
TexHuueckue yCcTpoucTsa u
MIPAKTAYECKOE TPUMEHCHHUE:!
TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTUH
MOJTyYEHUS] COBPEMEHHBIX
MAaTEPUAIOB, B TOM YHCIIE
HaHOMAaTEePHAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNE SKCIEPUMEHTA: U3MEPEHUE
OTHOCUTEIHHOM BIAXKHOCTH BO3/1yXa.
OneHka abCOJIFOTHBIX M OTHOCUTENbHBIX
MOTPEIIHOCTENH U3MEpEeHUN (PU3NUECKUX
BEJINYHMH.

N3yyeHune CBOMCTB HACBIIIEHHBIX
napoB, CIOCOO0B U3MEPEHHUS
BJIAYKHOCTHU

Habmonenue kuneHus npu
MOHMKEHHOM JaBJICHUH, HATPEBaHUS

Y TUJIABJICHUS] KPUCTAJUIMYECKOTO
BEILIECTBA.

OObsicHEeHUEe TPUHIIUIIOB IEUCTBUS U
yCJIOBHM O€30MTaCHOTO UCTIOIH30BaHUS

B [IOBCETHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KAJJOPUMETPA.

N3yyeHue TEXHOJIOTUN MOJTYyUYECHUS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCIIE
HAaHOMAaTEpPHUAJIOB.

Penienune pacu€THbIX 337124 C SIBHO
3a1aHHOM (PM3UYECKON MOEIBIO

C HCMOJIb30BAHHEM YPABHEHUS
TEIJIOBOro OanaHca.

Penienne kauecTBEHHBIX 3a/1a4

C OIIOPOW Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUS 10 TEME.
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Pacnio3naBanue Gpuznyueckux siBICHUI
B YUEOHBIX OMBITaX U OKPYKAIOLIEH
KU3HU: AepopMalus TBEPABIX Tell,
HarpeBaHUe U OXJIAKICHUE Tell,
U3MEHEHHUE arperaTHbiX COCTOSTHUI
BEIECTBA U OOBSICHEHNE UX Ha OCHOBE
3aKOHOB U (OPMYJI MOJIEKYJISIPHOM
buzuKH.

Hcnonb3zoBanue HHPOPMaLIMOHHBIX
TEXHOJIOTUH JJIs1 IOUCKA,
CTPYKTYPUPOBaHUS, HHTEPIIPETALIUU U
IpecTaBlIeHNUs] HHPOPMALIUU MIPU
MOJIFOTOBKE COOOIIEHHH O MPUMEHEHUN
3aKOHOB MOJIEKYJISIPHOU (PU3UKH U
TEPMOJUHAMUKHU B TEXHUKE

Y TEXHOJIOTHUSIX

Hroro no paszneny 24
Paznen 4. DdnekTpoguHaMuka
4.1 | DnekTpocTaTuka 10 OnekTpuzanus Ten. dnekTpuueckuid | [IpoBeneHne sKCcriepuMenTa: U3MEpeHue

3apsa. [IBa Buaa aneKTpuyecKux
3apsaoB. [IpoBogHUKY,
JTDJICKTPUKHU U MTOJTYITPOBOJIHUKH.
3aKOH COXpPaHEHUS JIEKTPUUYECKOTO
3apsja.

B3aumopeiicTBue 3apsa10B. 3aKOH
Kyiona. ToueuHbIl 351€eKTpUYECKHAN
3aps. DIEKTPUUECKOE TOJIE.

JIIEKTPOEMKOCTH KOHJIEHCATOPA.
OneHka a0COJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MEepEeHu (PHU3HUECKUX
BEJINYVH.

N3ydenune npuHIUIIOB 1EUCTBUS
JJIEKTPOCKOIIA, IIEKTPOMETPA,
KOHJIEHCATOopa.

N3ydenune npuHIUIIOB AEHCTBUS
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Hanps:k€HHOCTB 2JIEKTPUYECKOTO
nons. [Ipunnun cyneprno3nuuun
ANEKTPUYECKUX nonen. JInnnmu
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
oJISl.

PaboTa cui 31eKTpoCTaTuyeCcKoro
nons. [lorenunman. Pasnocts
noreHunayos. [IpoBonHuKY 1
TUBJIEKTPUKH B
AIEKTPOCTATUYECKOM IIOJIE.
JusnexTpuyeckast MpOHULIAEMOCTb.
DnextpoémkocTh. KoHneHcarop.
DIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsKEHHOTO KOHAEHCATOpa.
TexHuyeckue ycTponcTsa u
MIPAKTUYECKOE TPUMEHEHUE:
AIEKTPOCKOIL, AIEKTPOMETD,
ANEKTPOCTATUYECKAs 3aIlUTa,
3a3eMJIEHUE AJIEKTPOIPUOOPOB,
KOHJEHCATOP, KOUPOBAJIbHBIN
anrapar, CTpyWHBbIN IPUHTED

U yCJI0BUM 0€30MMacHOro MPUMEHEHUS

B IIPAKTUYECKON KU3HU,
KOIHMPOBAJIBHOIO armapara, CTpynHOro
MpUHTEpA.

PaccmoTpenue puznueckux OCHOBaHUH
AIEKTPOCTATUYECKOM 3a1UTHI U
3a3eMJICHUS AJIEKTPOIIPUOOPOB.
Pemienune pacu€THbIX 3a/1a4 C IBHO
3a71aHHOM (PHU3UYECKON MOIEIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (GOPMYJ DIIEKTPOCTATHKHU.

Pelienne ka4eCTBEHHBIX 33/1a4

C OIIOPOY HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUECKHE
SABJICHUS AJIEKTPOCTATUKHU.
Pacno3naBanue Gpuznyeckux siBJICHUI
B y4E€OHBIX OMBITaX U OKPYIKaIOIIEH
YKU3HU: BJIEKTPU3ALUS TEll,
B3aMMOJICHCTBHE 3apsI/IOB U OOBSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hOpMyJI
AIEKTPOCTATUKH.

OnucaHue n3y4yeHHbIX CBOMCTB
BEIIECTBA U SJICKTPUUECKUX SIBJICHUN

C MCTIOJIb30BaHUEM (PU3HUUECKUX
BEJINYMH: DJIEKTPUYECKUN 3apsij,
HaNPSKEHHOCTD JIEKTPUYECKOTO MOJIS,
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MOTEHIUAJI, Pa3HOCTh MOTEHIINAJIOB,
DJIEKTPOEMKOCTb.

AHanu3 GpU3nYEeCKUX MpPOIECCOB U
SBJICHUH C UCIIOJIb30BAaHUEM
(bu3MYEeCcKUX 3aKOHOB: 3aKOHA
COXpPAHEHUS JIEKTPUUECKOTO 3apsA/a,
3akoHa KymoHna.

Pabota B rpynnax npu aHanuse
JOTIOJIHUTEJIbHBIX NCTOYHUKOB
uH(OpPMAITUHU U TTOATOTOBKE COOOIIICHMIA
O MPOSIBJIICHUH 3aKOHOB dJIEKTPOCTATHKU
B OKPYKalOIleH )KU3HU U MPUMEHEHUN
VX B TEXHUKE

4.2

[HocTosTHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3InyHbIX
cpenax

12

DIEKTPUYECKUM TOK. Y CIOBUS
CYIIECTBOBAHUS AJIEKTPUUYECKOTO
toka. McTtounuku Toka. Cuiia Toka.
[TocTOsIHHBIN TOK.

Harmpsxenue.

3akoH OMma aJid yyacTka Lenu.
DIIEKTPUUECKOE COITPOTUBIICHHUE.

Y nenpHOE CONMPOTUBIICHUE
BemiecTBa. IlociaenoBarenbHoe,
napasuiesibHOe, CMEIIaHHOE
COEIMHEHHE MTPOBOJIHUKOB.
Paborta anexkTpruyeckoro Toka.
3akon Jlxxoyns—JIenna. MoiHoCTh
AIEKTPUUECKOTO TOKA.

[TpoBeneHue 3KCIEPUMEHTA: H3yUYEHHE
CMELIAHHOT'O COEIMHEHNUS PE3UCTOPOB;
m3Mepenune IJ1C uCTOUHMKA TOKA U €r0
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0/ICHHE JIEKTPOJIU3a.

OreHka aOCOIFOTHBIX M OTHOCUTETBHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3NUECKUX
BEJINYUH.

OObsicHEeHUE NPUHIIUIIOB ACHCTBUA U
yCIIOBU# 0€3011acHOTO MPUMEHEHHUSI
amIiepMeTpa, BOJbTMETpa, peocTara,
HMCTOYHUKOB TOKa,
AJIIEKTPOHArPEBATEIbHBIX U
AJIEKTPOOCBETUTEIHLHBIX IPUOOPOB,
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DNEeKTpOABMKYLIAS CUIIA U
BHYTPEHHEE COMPOTUBIICHUE
UCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOM (3aMKHYTOM)
anexkTpuueckoit nenu. Koporkoe
3aMbIKaHUE.

DneKTpoHHAasi IPOBOIUMOCTh
TBEPIBIX METAJIOB. 3aBUCUMOCTh
CONIPOTUBJICHUSI METAJIJIOB

OT TEMITEpPaTypHI.
CBepXIIPOBOIUMOCT.
DNEKTPUYECKUNA TOK B BAKYYME.
CBOICTBA ANEKTPOHHBIX ITYYKOB.
[TonynpoBonauku. CoOCTBEHHAS U
MIpUMECHAasi TPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBOMCTBa
p—n-nepexoaa.
[TonyripoBOIHUKOBBIE TPUOOPHI.
DNEKTPUYECKUN TOK B paCTBOpaxX U
paciuiaBax 3J€KTPOJIUTOB.

DIIEKTPOIUTHYECKAS] TUCCOITHAITHS.

DIEeKTpOIH3.
DNEeKTPpUYECKUN TOK B ra3ax.
CamocTrosTenbHbIN U
HECAMOCTOSITEILHBIN pa3psii.
Mounus. [1mazma.
TexHudeckue yCcTpoucTsa u

TEPMOMETPA CONPOTUBJIEHUS,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, NOTYIPOBOAHUKOBBIX
JTIAOJIOB, TAJIbBAHUKH.

Pemenue pacdy€THbIX 3a7a4 € ABHO
3aIaHHON (PU3UIECKOU MOJIEITHIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «IloCTOSAHHBIIH
AIIEKTPUYECKUHN TOK.

Pacno3naBanue pu3nMUeCcKux sIBICHUN
B y4eOHBIX OTIBITAX M OKPYKaIoIIei
YKU3HHU: DIICKTPUUECKAsl IPOBOIUMOCTb,
TEIIOBOE, CBETOBOE, XUMHUECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHaJIN3 NEKTPUUYECKUX SIBJICHUU U
IIPOIIECCOB B LEIAX NOCTOSIHHOTO TOKA
C UCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEpPHOCTHU
MOCJIEIOBATEIBLHOTO U MAPAIIIETBHOTO
COEJIMHEHNS IPOBOJHUKOB, 3aKOH
Hxoyis-Jlenna.

Onucanue n3y4eHHbIX CBOMCTB
BEIIIECTB U JICKTPUUECKUX SBIICHUHN

C MCTIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: 3JICKTPUUYECKUU 3apsil, CUJla
TOKa, JJICKTPUUYECKOE HANIPSKEHNUE,
AIEKTPUYECKOE CONPOTUBIICHHUE,
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MPaAKTUYECKOE TPUMEHEHUE: paszHoctb norenuuanon, IJC, padota
aMIIepMETp, BOIBTMETP, PEOCTAT, TOKa, MOIIIHOCTh TOKA.
HMCTOYHUKH TOKA, Hcnonb3zoBanue HHPOPMaLIMOHHBIX
AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, | TEXHOJIOTHA JIJISl TIOWCKA,
AIEKTPOOCBETUTEILHBIE IPUOOPHI, CTPYKTYypPUPOBaHUS, UHTEPIIPETALNUN U
TEPMOMETP CONPOTUBIICHUS, pecTaBICHUs] HHPOPMAIINH TTPU
BAKYYMHBII U0, TEPMUCTOPHI U MOATOTOBKE COOOIIEHUM O TPUMEHEHU U
($hoTOpPE3UCTOPHI, 3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
MOJIYITPOBOTHUKOBBIN U0/, TEXHOJIOTUAX
rajbBaHMKa

Hroro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO 68

YACOB IIO I[TPOT'PAMME
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11 KVIACC
Haumenosaunue
No KonnuectBo OCHOBHBIE BUBI IEITEIHHOCTHA
pa3aenoB U TEM [IporpamMmmHoOe conepxxanue
/Tt 4acoB oOydJaronuxcs

y4eOHOro npeaMera

Pasnen 1. DnexkTpoanHamMuka

1.1

MarnuTHOE€ nose.
DneKTpoMarHuTHas
WHTYKIIHS

11

[TocTossHHBIC MArHUTHI.
B3anMoaelicTBHE MOCTOSIHHBIX
MarHuToB. MarHuTHoe 1oiJie.
BekTop MarauTHOM MHAYKIIWH.
[IpyHIMD cyneprio3uuuu
MarHMTHBIX TojeH. JInnuu
MarHuTHOM MHAyKuuu. Kaptrna
JIMHUM MarHUTHOM MHIYKIUU OIS
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe€ 1oJje mpoBOJHHUKA

¢ TokoM. KapTrHa TMHUN MHIYKIIUU
MarHUTHOTO MOJIS JJIMHHOT'O
MPSMOTO MTPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O IPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
BzanmopericTBue mpoOBOJHUKOB

C TOKOM.

Cuna Amnepa, €€ Monyib U
HarnpapJICHHUE.

Cuna Jlopenna, €€ MOaysb U
HaIpaBJICHUE. [[BHKeHUE
3apSKEHHOMN YaCTULIBI

[IpoBeneHne FIKCIEPUMEHTA: U3YyUYECHHE
MAarHUTHOTO IMOJISI KaTYIIKH C TOKOM;
VCCIIEIOBAHNE JEUCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM;
VCCIICIOBAHUE SIBJIICHUSA
JIEKTPOMArHUTHON MHTyKLIHH.

OneHka a0COJIFOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHHUH (PU3nIecKux
BEJIMYMH.

OObsAcHEeHUE IPUHIUIIOB ACHCTBUS U
yCJI0BUH 0€3011aCHOT0 NPUMEHEHUS
NOCTOSIHHBIX MAarHUTOB,
JIEKTPOMArHUTOB, 3JIEKTPOIBUTaTE,
YCKOPUTEJIEH JJIEMEHTAPHBIX YaCTHLI,
VHIYKIAOHHOM MEYU.

Pemrenue pacu€THbIX 3a1a4

Ha pUMEHEHUe (POPMyJT TEMBI
«MarnuTtHoe nojue. DJIeKTpOMarHuTHas
VHIYKLUSD.

Pemrenne kaueCcTBEHHBIX 3a/1a4

C OIOpPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE
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B OJHOPOJTHOM MarHUTHOM TIOJIE.
Pa6ora cunel Jlopenna.

SIBneHune 3J1eKTpOMarHuTHOM
uHaykuuu. Ilotok BekTopa
MAarHUTHOW UHIYKIHH.
DNEeKTPOJBUKYIIIAs CUJIa UHTYKIIUH.
3aKOH JIEKTPOMAarHuTHOM
uHaykuuu @apanes.

BuxpeBoe 351eKTprudecKoe noJie.
DJIEKTPOABUKYILAS CUJIA UHIYKIUH
B IPOBOJHUKE, IBUKYIIEMCS
MOCTYIATEIBHO B OJJTHOPOJHOM
MAarHuTHOM IIOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHUE
CaMOMHTYKIIMH. DJIEKTPOIBIKYIIAS
cuja CaMOMHIYKIHH.

DHeprus MarHUTHOTO MOJISI KATYIIKH
C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.
TexHuueckue yCcTpoucTBa u
MIPAKTUYECKOE MPUMEHEHUE:
MOCTOSTHHBIE MAarHUTHI,
AIEKTPOMArHUTHI,
AIEKTPOIBUTATEIb, YCKOPUTEIIN
AJIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAS NI€Yb

SIBIICHUS TEMBI « MarHUTHOE IOJIE.
DJIEKTPOMATrHUTHASI UH Y KITUSD).
OrnpenesieHue HaIPaBJICHUS BEKTOpa
WHIYKIAW MAarHATHOTO TOJIs
MPOBOJHUKA C TOKOM, CHJIbI AMIepa
v cuibl JlopeHa.

PacnioznaBanue Gpuznyueckux siBICHUI
B YUEOHBIX OIBITaX M OKPYIKAKOIICH
JKU3HHU: B3aMOJICHCTBHE MarHUTOB,
AIIEKTPOMArHuTHAsI UHAYKIUS,
JICMUCTBHE MAarHUTHOTO ITOJISA Ha
MPOBOJAHUK C TOKOM M JIBUKYIIHIICS
3aps.

AHanu3 3JIEKTPOMArHUTHBIX SIBJICHUN
C MCIOJIb30BaHHUEM 3aKOHA
AIEKTPOMArHUTHOW WMHIYKIIUH.
OnucaHne U3y4YeHHBIX CBONCTB
BEIIECTB U AJIEKTPOMAarHUTHBIX
SIBJICHHM C UCIIOJIb30BaHUEM
(U3UYECKUX BEITMYMH: MHIYKIIHS
MarHMTHOTO MOJis, Cujla AMIepa, Cuia
JlopeHuia, ”HAYKTUBHOCTh KaTYyIIIKH,
SHEPIHUsl JIEKTPUUECKOT0 U MAarHUTHOTO
oJjieu

Hroro no pazneny

11
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Pa3nea 2. KoJsie0anus v BOJIHBI

2.1

Mexanunueckue u
AJIIEKTPOMArHUTHbBIC
KOJICOaHUS

KonebarenbHas cucrema.
CB0OOOTHBIE MEXaHUYECKUE
konebanus. [lapmoHnueckue
kosnebanwus. [lepuon, yacroTa,
amMIuInTya v (pasa KoseOaHui.
[Ipy>XMHHBIN MasSTHUK.
MareMaTnyecKkuii MasiTHUK.
YpaBHEHUE TapMOHUYECKUX
kosnebanwmii. [IpeBpamienne sHeprun
IPY TAPMOHUYECKUX KOJICOAHUSX.
KonebaTenbHbII KOHTYDP.
CB00OOIHBIC STIEKTPOMArHATHEIE
KOJIeOaHMS B UICATEHOM
K0J1Ie0aTEIbHOM KOHTYpe. AHAJIOTHS
MEXTy MEXaHHUECKUMHU 1

QJICKTPOMAIrHUTHBIMHA KOJICOAHMSIMU.

®opmyina ToMcoHa. 3aKoH
COXpaHEHMS PHEPTUHU B HI€ATHHOM
KOJIe0aTeIbHOM KOHTYPE.
[Ipencrasiienne 0 3aTyXaromux
Kosie0aHusX. BoiHyKIeHHbIE
MEXaHUYECKUE KOJICOaHHUS.
Pe3onanc. BeiHyXkeHHbBIE
AIIEKTPOMArHUTHBIE KOJICOAHUSI.
[lepeMeHHBIN TOK.

CunycouanbHbIN IEPEMEHHBIN TOK.

Hccnenosanue nmapameTpoB
K0JIe0aTEIbHOM CUCTEMBI — IEPUO/A,
YaCTOTHI, AMIUTUTYBI U (ha3bl
Kosie0aHu (MPY>KUHHBIA W/WIH
MaTeMaTUYECKUN MasTHHK).
Habmonenue 3aryxarommx KojieOaHU.
HccnenoBanue CBOMCTB BbIHYKIEHHbIX
KOJIe0aHMil.

Hab6nronenue pesonanca.

[IpoBeneHne 3xciepuMeHTa:
UCCJIeI0BAHNE 3aBUCUMOCTH NIEPHOJIA
MaJibIX KOJieOaHUM Ipy3a Ha HUTU

OT JJIMHBI HUTU U MACChI TPY3a;
UCCJIeIOBAHNE NTEPEMEHHOTO TOKA

B LIENU U3 MTOCJIEIOBATEIBHO
COEAMHEHHBIX KOHJIEHCATOpa, KaTy KU
U PE3UCTOPA.

OneHka a0CONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHul (PrU3nIecKux
BEJINYUH.

OObsicHEeHUE MPUHIIUIIOB ACHCTBUSA U
yCJIOBUI 0€3011acHOTO MPUMEHEHHUSI
ANIEKTPUUECKOr0 3BOHKA, FEHEpaTopa
IIEPEMEHHOT0 TOKA, JINHUU
3JEKTpoIepeaay.

Penienne pacu€THbIX 337124 C SIBHO
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MoOIHOCTh TEPEMEHHOTO TOKA.
AMIUTMTYIHOE U ACUCTBYIOIIEE

S3HAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpanchopmarop. [IpousBoicTro,
nepeaayda u noTpedieHue
AIIEKTPUYECKOU IHEPTHH.
DKOJIOTHYECKUE PUCKH

IIpH IIPOU3BOJACTBEC DJICKTPOIHCPIHUH.

Kynprypa ncnosib30BaHus
AIEKTPOIHEPTHUH B ITIOBCETHEBHOM
YKU3HH.

TexHuueckue yCcTpoucTBa u
MPAKTUYECKOE IPUMEHEHUE:
AIEKTPUYECKUN 3BOHOK, TEHEPATOP
MIEPEMEHHOTO TOKA, JINHUU
JIeKTponepeaayd

3aJJaHHON (PM3UYECKOI MOJEIBIO

C HCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
U (popMyJ1, ONIKUCHIBAOIINX
MEXaHUYECKUE U DJIEKTPOMarHUTHbIE
KoJIe0aHusl.

Omnucanne MEXaHUYECKUX U
3JIEKTPOMArHUTHBIX KOJICOaHUI

C UCTIOJIb30BAHUEM (PU3UYECKUX
BEJIMYMH: IEPUOJ U YacTOTa
KoJeOaHmii, aMIIuTy1a U (paza
Kosie0aHu, 3aps/ U Cujla ToKa

B FTapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KOJICOaHUSX.

Pemenne kaueCcTBEHHBIX 33124

C OIIOpPOM Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTICHIBAIOIIINE
MEXaHUYECKUE U DJIEKTPOMarHUTHbIE
KoJie0aHusl.

Pabora B rpynmnax npu IiaHipOBaHUH,
MPOBEJICHUH U WHTEPIIPETAIINN
pe3yJIbTaTOB OMBITOB, U aHATN3E
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

2.2

Mexanunueckue u
AJIEKTPOMATrHUTHBIE
BOJIHEI

MexaHnueckre BOJIHbI, YCIOBHS
pacnpoctpanenus. [lepuo.
CKOpOCTh pacrpoCcTpaHeHus U
JuiHa BOJHBL. [lonepeunble u

Nzyuenue oOpa3zoBaHus U
pacrpocTpaHeHHs TIOTIEPEYHBIX H
IPOJIOTBHBIX BOJIH.
Halmronenne oTpaskeHus
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IIPOJIOJIbHBIE BOJIHBI.
WuTepdepentus u qudpaxus
MEXaHHYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ pOMKOCTB
3ByKa. Beicora ToHa. TemOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBI.
VYcnoBus u3ny4deHus
AIIEKTPOMArHUTHBIX BOJIH. B3anmHuast
opueHTanusa BekTopos E, B,

V B DJICKTPOMAarHuTHOM BOJIHE.
CBOICTBA AIEKTPOMArHUTHBIX BOJIH:
OTpAKEHUE, IPEIIOMIICHHE,
noJisipu3anus, audpakims,
untepdpepenius. CKopocTb
JJEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJIH.
[IpumeHeHne 3IeKTPOMarHuTHBIX
BOJTH B TEXHUKE U OBITY.

[TpuHIMIIBI paIuOCBSI3U U
TeneBuAcHUA. Panqnonokanus.
DIEKTPOMAarHuTHOE 3arps3HEHUE
OKPYKaroUIEH CPEBI.

TexHuueckue yCTpoucTsa u
IPaKTUYECKOE IPUMEHEHUE!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasi IMAarHOCTUKA

B TEXHUKE U MEAUIIMHE, paaap,

U IIpEeNOMIICHHUSI, UHTEpdEPEHITUU U
TudpakIy MEXaHUYECKUX BOJIH.

Ha6JIIO,Z[CHI/IC CBA3U T'POMKOCTH 3BYKa H

BBICOTBI TOHA C AMIUIUTYIOU U
4acTOTOM KoJieOaHUM, 3ByKOBOTO
pe30HaHca.

Hccnenosanue cCBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE,
MIPEJIOMIICHUE, TOJISIpU3ALS,
mudpakius, MHTepPepeHIus.
N3yuenue yciioBuii U31y4yeHUs
AJIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTaluu BeKTopoB E, B,

U B DJIEKTPOMArHMTHOUM BOJIHE.
N3yuyeHne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsiCHEHUE MPUHITUTIOB JACHCTBUS U
yCJIOBHM 0€301MacHOTO MPUMEHEHUS
MY3bIKAIbHBIX HHCTPYMEHTOB,
YJABTPa3BYKOBOW THATHOCTUKHU

B TEXHUKE U MEJIMIIMHE, paapa,
paguonpuEMHMIKA, TEIIEBU30PA,
aHTeHHbl, Teiaedona, CBU-neun.
Pemenre pacy€THBIX M KQUECTBEHHBIX
3a71a4 C ONOPOX HA U3yUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OITUCHIBAIOIINE
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PaguoNpPUEMHHK, TEIIEBH30D,
anTeHHa, tenedon, CBU-neup

pacrnpocTpaHeHHe MEXaHUUeCKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanre nHGOPMAIIMOHHBIX
TEXHOJIOTHH JJIs1 IOUCKA,
CTPYKTYPHUPOBaHUS, MHTEPIIPETAIIUU U
MpeICcTaBlICHUs] HHPOPMaIUn

P TIOATOTOBKE COOOIIICHUI

00 UCTIOJIb30BAaHUU YJICKTPOMArHUTHBIX
BOJIH B TEXHUKE.

Yyactue B JUCKYCCUU

00 PJIIEKTPOMArHuTHOM 3arpsi3HEHUU
OKPYXKaroUIEH CPEJIbL.

PaGoTa B rpynmax mnpu riiaHAupOBaHUH,
MPOBEJICHUN U UHTEPIIPETAILINU
PE3YJIbTATOB OIBITOB U aHAJIN3E
JIOTIOJTHUTENHHBIX HICTOYHHUKOB
uH(pOpMaIUHU IO TEME

2.3

Onrtuka

10

['eomeTpuueckas OnTuKa.
[IpsitMOTTMHENHOE pacIpOCTPAHEHUE
CBETa B OTHOPOIHOU cpene. JIyu
cBeTa. To4YeuHbIN HICTOYHUK CBETA.
OTtpaxkeHue cBeTa. 3aKOHBI
oTpaxkeHus cBera. [locTpoenue
M300paKEeHU B MIIOCKOM 3€pKalie.
[Ipenomnenue cBera. 3aKOHbI
npesIoMyIeHUS cBeTa. AOCOIOTHBIN
noKas3arespb npesomiieHus. [lonHoe

N3ydenue sSBJICHHS TIOJIHOTO
BHYTPEHHETO OTPAKEHUS, ETO
IIPUMEHEHUS B CBETOBOJIE.

N3yuenue Mojiesiell MUKpPOCKOIIA,
TEeJIeCKoma.

[TonydeHue cnekTpa ¢ MOMOLIBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
W3mepeHne nokas3aTens MpeioMIeHUs
CTEKJIA.

HccnenoBanue cBOMCTB H300paeHHI
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BHYTPEHHEE OTPaXKECHUE.
[IpenenpHbIN yroma MoaHoro
BHYTPEHHETO OTPaKEHHUSI.
Hucnepcust cBeta. CoKHBIN COCTaB
ocnoro ceeta. LlBer.

Coluparoiue 1 pacceruBaroIue
nuH3bl. ToHKas MH3a. POKYCHOE
paccTOsIHUE U ONTUYECKas CHIa
TOHKOW JIMH3BI. [locTpoeHne
MU300pakeHHi B COOUPAIOIINX U
paccenBaromMX JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEJIMUCHHUE,
JTaBaeMoO€ JIMH30M.

[Ipenensl MpUMEHUMOCTH
F€OMETPUYECKON ONTUKH.

Bonnosas ontuka. Uatepdepennus
cBeTa. KorepeHTHbIE HCTOUYHHMKH.

Y cnoBust HAOMIOIEHUST MAKCUMYMOB
U MUHUMYMOB

B MHTEP(EPEHIITMOHHON KapTUHE

OT IBYX CHH(a3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Judpakmus ceeta. J{udpaknnonnas
pemérka. YcioBue HaOI0eHUS
[JIaBHBIX MAKCUMYMOB IIPU MaJICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha AUGPAKIIUOHHYIO PEIIETKY .

B JIMH3aX.
OObsicHEHUE PUHITATIOB ICHUCTBUS U
yCJI0BUM O€30MMacHOT0 MPUMEHECHHUS
OYKOB, JIynibl, hoTOANIapara,
MPOEKIIMOHHOTO arapara,
MUKPOCKOIIA, TEJIECKONa, BOJIOKOHHOM
ONTHUKH, TUPPAKIMOHHON PEIIETKH,
MOJISIPOUIA.

Pemienune pacu€THbIX 337124 C SIBHO
3a1aHHOM (PM3UYECKON MOJIEIBIO

C UCIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (OpMYJT TeOMETPUIECKON ONTUKH.
[TocTpoeHue u onrcanne n300pakeHus,
CO3/1aBa€MOT0 IIJIOCKUM 3€pKajioM,
TOHKOH JIUH30M.

PaccmoTpenue npenenos
MPUMEHUMOCTH F€OMETPUIECKON
OIITHKHU.

Pacno3naBanue pu3nuecKux siBICHUN
B OIBITAX U OKPY>KAIOIIEH KU3HU:
MPSIMOJIMHEUHOE PACIIPOCTPAHEHUE
CBETa, OTpaXeHUe, MPEIOMIICHHE,
uHTephepeHIus, TUPPaAKIUI U
MOJISIpU3allMs CBETa, TUCIIEPCHUs CBETA.
N3yuenue ycnoBuit HaOIIOIeHUS
MaKCHUMYMOB U MUHUMYMOB

B UHTEP(DEPEHIIMOHHOMN KapTHUHE
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[Tonspusanus ceera. OT JABYX CUH(a3HBIX KOT€PEHTHBIX
TexHuyeckue ycTporucTsa u VCTOYHUKOB.

IIPAKTUYECKOE IPUMEHEHUE: YcnoBue HaOII0ACHNS TTIaBHBIX
OUKH, JIyna, oroanmnapar, MaKCUMYMOB IIpY ITaJI€HUN
IIPOCKLMOHHBIN amapar, MOHOXPOMAaTHYECKOI0 CBETA

MHUKPOCKOTI, TEJIECKOII, BOJJOKOHHAST | Ha AM(PPAKIUOHHYIO PEIIETKY.
OITHKA, AU(PAKIMOHHAS peIéTKa, | AHAIU3 ONTHYECKUX ABICHUN
HOJIIPOU] C UCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
NPSIMOJIMHENHOTO pacpOCTPaHEHHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI IIPEJIOMJIEHHS CBETA.
OmnucaHue ONTUYECKUX SBJICHUIM

C UCIIOJIb30BaHUEM (PU3NUECKHUX
BEJIMYUH: (POKYCHOE PACCTOSIHUE U
ONTHYECKasl CUJIa JIMH3bI

Hroro no pazneny 24
Pa3znen 3. OcHOBBI crienMaILHON TeOpuM OTHOCUTEIbHOCTH (nasiee — CTO)
3.1 | OcHOBBI CrICIIMATBLHOR 4 ['panuIpl NPUMEHUMOCTH Penienne kauecTBEHHBIX 3a/1a4
TeopUuu KJIACCUYECKON MEXaHUKH. C OMOpPOH HA U3YUYEHHBIE MOCTYJIAThI
OTHOCUTEJILHOCTH [Toctynarsl ciequaibHON TEOPUU CTO.

OTHOCHUTCIIbHOCTU: MHBAPUAHTHOCTD Hcnonb3oBaHue I/IH(l)OpMaI_II/IOHHBIX
MOAYJd CKOPOCTH CBC€TA B BAKYYMC, TEXHOJIOT U JJIA IIOUCKaA,

MPUHITUTT OTHOCUTEIHLHOCTH CTPYKTYpHUPOBAHUS, HHTEPIPETAIIUU U
DOUHINTEHHA. npecTaBiIeHus HHpopMaIu mpu
OTHOCUTENBHOCTD MOTOTOBKE COOOIICHHI O TPaHUIIAX
OJIHOBPEMEHHOCTH. 3aMelJIeHre MPUMEHUMOCTH KJIaCCUYECKOM
BPEMEHU U COKPAIIEHUE IJTUHBI. Mexanuku u ocaoBax CTO
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OHeprus 1 UMITYJIbC
PENSITUBUCTCKOM YaCTUILIBL.
CBs13b MaccChbl C SHEPTUEN U
UMITYJIbCOM PEISTUBHCTCKOM
YaCTHULbl. DHEPrUs IOKOS

Hroro no pazuneny

Pasznen 4. KBanroBasi pusuka

4.1

DeMeHTbl KBaHTOBOM
OIITUKH

®otonsl. Popmyna IInanka cBsa3n
’HEepruu (POTOHA C €r0 YaCTOTOM.
DHeprus 1 UMIyJIbC POTOHA.
OTKpBITHE U UCCIICIOBAHNE
dotorpdexra. OnbITHI

A.T". CroneroBa. 3aKOHBI
doTtorpdexra. YpaBHeHue
OuHmTenHa 17 hoTtodddexra.

«Kpacnas rpanuna» horodddekra.

JlaBnenue cBera. OnbIThI

I1.H. JIeGenena.

XUMHUYECKOE JeCTBUE CBETA.
TexHuueckue yCTponcTBa u
MPaKTUYECKOE TPUMEHEHHUE:!
dboTorsiemMeHT, GOTOAATUHK,
coJiHeuHas 6arapes, CBETOIUO/

Hab6monenue gpororddexra

Ha YCTaHOBKE C IMHKOBOM MJIACTUHOM.
HccnenoBanre 3aKOHOB BHEIIHETO
dboTtorpdexra.

OO0bsicHEeHNE OCHOBHBIX IPUHITUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOUCTB,
TakuXx Kak: porosnaeMeHT, GoTogaTIHK,
CoJIHEUHas OaTapesi, CBeTOUOT; U
yCJIOBHM UX 0€3011aCHOT0 MPUMEHEHUS
B IIPAKTUYECKOU JKU3HMU.

Pemrenue pacu€THbIX 3a7a4 € ABHO
3a1aHHOM (PHU3UIECKON MOICIBIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJT KBAHTOBOU OIITHKH.
Penienune kauecTBEHHBIX 3a/1a4

C OIIOPOM HAa U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONITHUKH.
Pacnio3naBanue Gpuznyeckux siBJICHUN
B yU€OHBIX ONbITAX:
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dboToanekTpudeckuii 3ppekT, CBETOBOE
JaBJICHUE.

Omnucanne N3y4eHHBIX KBAHTOBBIX
SIBJICHUU Y MPOLIECCOB

C UCTIOJIh30BaHUEM (PH3UIECKIX
BEITUYNH: CKOPOCTh SJICKTPOMArHUTHBIX
BOJIH, JIJTWHA BOJHBI ¥ 4aCTOTa CBETA,
DHEPTUS U UMITYJIbC (DOTOHA

4.2

Crpoenue aroma

Monens atoma Tomcona. OnbIThI
Pezepdopna no paccessHuto
a-dyactull. [lmanetapuas mozenp
aroma. [Toctynater bopa.
W3nydeHue u noriomieHne GoToHOB
IIPU [IEPEXOJIE ATOMA C OJHOTO
YPOBHS SHEPIUMHU Ha Ipyrou. Bumsl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUU
aToma BOAOpoAa.

BomnHoBbie cBolicTBa yacTuil. BoJHbI
ne bpoitnsa. KopmyckynsipHo-
BOJIHOBOU TyaJIU3M.

CHIOHTaHHOE U BBIHYKJIEHHOE
W3JIy4YCHUE.

TexHuueckne yCTporucTBa U
MIPAKTUYECKOE TPUMEHEHHE:
CIIEKTPAJIbHBIN aHAJIN3
(CIeKTpOCKOII), J1a3ep, KBAHTOBBI
KOMITBIOTEP

N3yuenue monenu omnbita Pesepdopra.
[IpoBenenue s3KciepuMeHTa

0 HAOIIOJICHUIO JTUHEWYATOTO CIIEKTPa.
OreHka aOCOFOTHBIX 1 OTHOCUTEIIBHBIX
MOTPEIIHOCTENH U3MEPEHUN (PU3NUECKUX
BEJTUYHH.

N3yuenne monenn aroma: ToMmcoHa,
TJTIaHETAPHOW MOJIETTH aTOMa, MOJISTTH
aroma bopa.

N3yueHue ciekTpa ypoBHEH SHEPTHH
aToma Bogopoja. O0bsiCHeHUE
IIPUHIIUIIOB ICMCTBUS U YCIIOBUI
0€301acHOro MPUMEHEHHUS
CIEKTPOCKOIA, Ja3epa, KBAaHTOBOTO
KOMITBIOTEPA.

Pemenne KkayeCcTBEHHBIX 3a/1a4

C OMOPOM Ha U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE
sBJIeHUs 110 TeMe « CTpOeHUE aToMay.
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Pacno3naBanue Gpuznyueckux siBICHUI
B yU€OHBIX OMBITaX: BOSHUKHOBEHUE
JUHEMYaTOro CIEKTpa U3JIy4YCHUS.
AHanu3 KBaHTOBBIX MPOLECCOB U
SIBJICHU C UCTIOJIb30BAHUEM
noctynaros bopa

4.3

ATOMHOE 411pO

DKCIIEpUMEHTHI, I0Ka3bIBAIOIINE
CJI0’KHOCTb CTPOCHHUS SIApA.
OTKpbITHE PAIUOAKTUBHOCTH.
OmnbiTel Pezepdopra o
OIPEEICHUIO COCTAaBa
PAANOAKTUBHOTO U3ITyUYEHHUS.
CgoiicTBa anbda-, 6era-,
raMMma-u3iaydeHus. Bnusaue
PaIMOaKTUBHOCTU HA KUBBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
HyxiionHast monens sapa
['eit3enOepra-lBaneHko.

3apsan sapa. MaccoBoe 4ucio sapa.
N3otomnsl.

Anbda-pacniaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3JlyyeHue. 3aKOH PaJuOaKTUBHOIO
pacnaja.

DHeprusi CBsI3U HYKJIOHOB B SIAPE.
SlnepHble CUIBL.

W3y4denne SKCIepuMeHTOB,
JIOKa3bIBAIOIIMX CII0KHOCTh CTPOCHHUS
aTOMHOTO sJIpa.

HccenenoBanue TpEKOB 4acTHLL

(o roToBBIM oTorpadusim).
W3yuyenue siiepHbIX CUIL, SAEPHBIX
peaKIMii CHHTE3a U paclaja,
TEPMOSIIEPHOTO CUHTE3A.

W3ydenune HyKIIOHHOW MOJENH s11pa
['eitzenbepra-lBaneHKo.

OOBbscHeHne yCTpONCTBa U
NPUMEHEHUS JO3UMETPA, KaMepPbl
BuiibcoHa, siaepHoro peakropa,
aTOMHOM OOMOBI.

Pemenue 3agay ¢ onopou

Ha MOJIyYeHHbIE 3HAHMSI, B T.Y. O 3apsJIe
¥ MaccOBOM YHCJIE SApA.
Pacno3naBanue pu3nyeckux siBJICHUN
B YU€OHBIX OMBITaX U B OKPY>KarouIeil
YKU3HH: €CTECTBEHHAs U UICKYCCTBEHHAS
PaANOAKTUBHOCTb.
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JHedekt maccol sapa. Ornurcanue KBaHTOBBIX SIBJICHUU U
Snepnseie peakuuu. [lenenue n IIPOLIECCOB C UCIOJIB30BAHUEM
CUHTE3 sAJIEep. (bu3NYECKUX BETUYHH: TEPHO/T

Anepneiii peakTop. TepMOSIEpHBIN | mojypaciaia, JHEPIrHst CBSI3H aTOMHBIX
cuHres. [IpoOiaeMbl U IEPCIEKTUBBIL | saep, Ae(PEKT MACChI sapa.

AICPHOUN YHEPIrETUKHU. AHanu3 mpouecCcoB U SIBJICHUN
DKOJOTMYECKHUE aCIIEKTHI 5/IEPHOU C MCII0JIb30BaHUEM 3aKOHOB U
DHEPrETHUKH. MOCTYJIATOB: 3aKOH COXPAaHEHUS
OnemenTapHble YacTULbl. OTKPBITHE | 3JIEKTPUYECKOrO 3apsjia, 3aKOH
IO3UTPOHA. COXPaHEHMSI MACCOBOI0 YHCIIA,
MeTtopl HaOIIOIEHUS U nocryJarsl bopa, 3aKkoH

pEerruCTpaIy 3IEMEHTaPHBIX paaroaKTUBHOTO pacaa.

YaCTHII. VYuyactue B paboTe KpyTJioro crojia
OyH1aMEHTAJIbHBIE «DyHIaMEHTaIbHbIE B3aUMOICHCTBUSL.
B3auMoaencTBus. EAMHCTBO EnunctBO huznueckoil kKapTUHBI
(bu3UYeCcKOi KapTHUHBI MUPA. MUPay.

TexHudeckue ycTpoicTa u Hcnons3oBanne HHGOPMAIMOHHBIX
MPAKTUYECKOE MPUMEHECHUE: TEXHOJOTHH /I TIOMCKA,

JI03UMETp, Kamepa BuiibcoHa, CTPYKTYPHUPOBAHUSI, UHTEPIIPETALIUU U

SIIEPHBIN pEaKkTop, aTOMHas bOoM0a | mpecTaBlieHuss THPOPMAIIUU TIPU
MIOJITOTOBKE COOOIIEHHUH O MPUMEHEHUN
3aKOHOB KBAHTOBOU (DH3UKU B TEXHUKE
U TEXHOJIOTHUAX, SKOJIOTHUYECKIX
aCIleKTax sICPHON DHEPTETUKU

Hroro o pasgeny 15
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Pa3znen S. DineMeHTHI aCTPOHOMMH U aCTPOPU3UKHU

5.1

DJIEMEHTBI
aCTPOHOMUU U
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMHH.

Bup 3Bé3nHor0 HeOa. Co3Be3nus,
ApKU€ 3BE3/IbI, TNTAHETHI, UX
BUJIMIMOE IBIKCHUE.

ComnHeunas cucrtema.

Comnane. CojiHeYHast aKTUBHOCTb.

Nctounuk sneprun CosHIa v 3BE3/I.

3BE3/1bI, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
«CHEKTPAJIbHBIN KJIACC —
CBETUMOCTDY. 3BE3/IbI TJIaBHOM
MOCJIEA0BATEILHOCTU. 3ABUCUMOCTD
«Macca — CBETUMOCTBY» I 3BE3]T
TJIaBHOM MOCJIEA0BATEIIBHOCTH.
BnyTtpennee ctpoenue 3BE3.
CoBpeMeHHbIE TPEACTABICHUS

O MPOUCXOKICHUU U IBOJIFOLIUH
CouHna 1 386311, DTallbl )KU3HU
3BE3L.

Muneunsiii [TyTe — Hama ["amaktuka.
[Tonoxenue u npmxenne ConHua

B ["asmakTuke. THUIBI TaTAKTHK.
Pannoranaktuku u KkBa3apsl.
YEpHbie ABIPHI B AIpAX TATAKTUK.

[ToaroToBka cooOreHuit 00 ATamax
pPa3BUTHS ACTPOHOMUH, O MIPUKIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHUU
ACTPOHOMHH, O METOAAX MOTYyUYECHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITHSAX B COBPEMEHHOU
aACTPOHOMHH.

N3ydeHne COBpEMEHHBIX
MIPEJICTABICHHUM O IMTPOUCXOKICHUU U
sBoTrOIIMU COJTHITA U 3BE3I.
N3yuyeHne TUIIOB rajlakTHK,
paIHOTalaKTUK U KBa3apoB.
N3yuenne nBuxeHns HEOECHBIX Te,
ABOJIIOIUH 3BE31 U BeenenHou,
IIPOLIECCOB, MPOUCXOIAIIMX B 3BE3/1aX,
B 3BE3JIHBIX CUCTEMaX,

B MEKTAIAKTUUECKOU Cpeie,
MacIITaOHOW CTPYKTYpbl BeeneHHoif.
OO0bsicHenue pacuupenus: Beenennou
Ha OCHOBE 3aKoHa Xab0ma.
[ToaroroBka K 00Cy X ACHUIO
HEpEIIEHHBIX MTP00JIeM aCTPOHOMHUH.
[IpoBenenue HabmOACHUI
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH T ONIPEACIICHUS
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Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa60ma.
Paz6eranue ranaktuk. Teopus
bosbmioro B3psiBa. PennkroBoe
U3JIyYEHUE.

MacirabHas CTpyKTypa
Bcenennoin. MeraranakTuka.
Hepeménnble npobiembl

M10JIOKEHUS HeOECHBIX 0OBEKTOB

Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3ausa CeBepHOro MoTyIIapus

U ApKUE 3BE3/BL.

[IpoBeneHue HaOIIOICHHI B TEIECKOT
Jlynsl, nmaner, Mneunoro [1ytu.
Y4acTtue B JUCKYCCHUM O HEPEIICHHBIX
npobyieMax aCTpOHOMHHU

aACTPOHOMUU
Hroro no pazuneny 7
Pa3znen 6. O60o01maoniee noBTOpeHUE
6.1 | Ob6obmaromIee 4 O06001IeHrEe U CUCTEMATU3AIIUS VYyacTtue B IUCKyCCHH O pOJiH (PU3UKH
MOBTOPEHHE coJiepKaHus Pa3AeyioB Kypca ¥ aCTPOHOMUU B PA3JIMYHBIX cepax

«Mexanuka», «MoekyJsipHas
du3nKa U TEpMOJAMHAMUKA,
«InextpoanHamukay, «Konedanus
1 BOJHBDY, «OCHOBBI CIIEIIUATBLHON
TEOPUU OTHOCUTEITBHOCTHY,
«KBanTtoBas pusuka», « JIeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Ponb pusuku u actpoHomMuu B
AKOHOMHMYECKOM, TEXHOJIOTUYECCKOM,
COIMAJIbHOM M 3THYECKOM cepax
NEATEIIbHOCTH YEJIOBEKA, POJIb U
MeCTO (PU3MKHU U ACTPOHOMHHU

B COBPEMEHHOW HAYyYHOM KApTHUHE
MHPa, 3HAYCHUE OIHUCATEIIbHOM,

JICATEILHOCTH YCJIOBEKA.
ITonroroBka coOOIIEHNH O MECTe
(bU3UYEeCKO KapTHHBI MUPA B PSITY
COBPEMEHHBIX MTPECTABICHUMN

O IPUPOJIE.

BrinonHenne yueOHbIX 3a1aHUM,
JIEMOHCTPHUPYIOIINX OCBOCHHUE
OCHOBHBIX TIOHSITHH, PU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca (hU3UKHU
10-11 xnaccoB

57



®dwusnka. 10—11 kmaccsl (0a30BbINH yPOBEHBD)

CUCTEMATU3UPYIOIIEH,
OOBSICHUTEIILHON U
MPOTHOCTUYECKOMN (QyHKITUI
buznueckoil Teopuu, poib
buznueckoil Teopun B
dbopMHUpOBaHUU MPECTABICHUN
0 (hr3HUECKOl KapTHHE MHUPA, MECTO
(bU3nYECKOM KapTUHBI MUpa

B OOIIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
MPEJICTABICHUMN O IPUPOJIE

Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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