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Pabouas mporpamma mo yueOHOMy mpenMery «®Puszuka» (0a30BbIii YPOBEHD)
(mpeameTtHas obnacTs «EcTeCTBEHHO-HAYYHbBIE TPEIMEThI») BKIIOYACT MOSCHUTEIBHYIO
3aMKCKy, coJiepKaHre OOy4eHHMs], TUIAHUPYEMbI€ PE3YyJIbTaThl OCBOCHUS IPOTPaMMBbI TI0
¢dusnke, TEeMaTHYECKOE TUTAHUPOBAHHUE.

[TosicHuTenpbHast 3amMcKa OTpakaeT OOIIMe LeNd U 3a7aud H3yuyeHus: (U3HKH,
XapaKTePUCTHKY TCHXOJIOTUYECKUX MPEANOCHUIOK K €r0 M3yYeHUIO O0YJaroIIMMHCS,
MECTO B CTPYKType ydeOHOro IMJiaHa, a TakXkKe MOJIXOJbl K OTOOpYy colepkKaHus,
K OTIPEJICIICHHUIO IJIAHUPYEMbIX PE3YJIbTATOB.

Copepxanne  OOy4YeHHs] pPacKpbhIBaeT COAEpKATENbHBIE JUHHUH, KOTOpBIC
npeajiaraloTcs JUisi 00s3aTelIbHOrO M3Y4YEHUsl B KaXKJIOM KJacce Ha YPOBHE CPEIIHETrO
obmero o6pazoBaHws.

[Inanupyempie pe3ynbTaThl OCBOSHHS TMPOrpaMMbl MO (U3MKE BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHBIE PE3yNbTaThl 3a BeCh Mepuoja OOydeHHs Ha YpOBHE
cpenHero oOuiero oOpa3oBaHus, a TaKXe INPEAMETHbIE JTOCTHKEHUS O00ydarolerocs
3a KaXJIbIil TOJ] OOy4EHHS.

IMNOACHUTEJBHASA 3AIIMCKA

[Tporpamma o guzuke 0a30BOro YpoBHS Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHuUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TPEOOBaHUI K pe3yJbTaTaM OCBOECHUS OCHOBHOM
oOpazoBarenbHOM mporpammel, npeacrabieHHbix B GT'OC COO, a takxke ¢ yd€ToM
denepanbHOl paboyeit mporpaMMbl BOCTUTAHUS M KOHIEMIIUY TTPETNOoIaBaHus Y4eOHOTO
npeamera «®Pusznka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Depepanuu,
pean3yIoluX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

ConeprxkaHue mporpamMmsl 1o (pU3KMKE HANpPaBJIEHO HA (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTuHbl mMupa obOyvatontuxcs 10-11 kmaccoB mpu oOyueHun ux Qusmke
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnojnxona. IIporpamma
o ¢usmke coorBeTcTBYeT TpedoBanusM PI'OC COO K miIaHUPYEMbIM JTUIHOCTHBIM,
NPEIMETHBIM W METalpeAMETHBIM pe3yibTaTaM OOyYeHHMs, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh peau3allid MEXIPEAMETHBIX CBsi3el (U3UKHM C €CTeCTBEHHO-
HayYHbIMU Y4YEOHBIMU INpeAMeTaMu. B Hell omnpenenstorcss OCHOBHBIE L€ U3YyUYCHUS
GU3MKKM Ha YpPOBHE CpEIHEro oOIero o0pa3oBaHUs, IUIAHUPYEMBIE pE3yIbTaThl
OCBOGHHUSI Kypca (PM3UKU: JIMYHOCTHBIC, METanpeaMeTHbIE, NpeaMeTHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma o (u3MKe BKIIOYAECT:

IUTaHUpYEMBbIE PEe3yNIbTaThl OCBOCHUS Kypca (DM3MKH Ha 0a30BOM ypOBHE, B TOM
qHClie IPEeIMETHBIE Pe3yIbTaThI 10 TOAaM 00yUYEeHHUS;

coJiepkanue yueoHoro npeamera «dusnkay mo rogam o0ydeHHs..

[Iporpamma o ¢Qu3uke MOXKET OBITh HCIOJIb30BaHA YUWUTEISIMU KaK OCHOBA
JUIsl COCTaBJIEHUsI CBOMX pabouux mporpamm. [Ipu paszpabotke paboueil mporpammbl



B TEMATHUYECKOM IUIAHUPOBAHUM JOJIKHBI OBITH YUTEHBI BO3MOXHOCTH MCIOJIb30BaHUS
ANEKTPOHHBIX (LUGPOBBIX) 00pa30BaATENBHBIX PECYPCOB, SIBIAIOMIMXCS y4eOHO-
METOJUYECKUMHU MaTepraaMu (MyJIbTUMEIUNHBIE IPOTPAMMBbl, 3JIEKTPOHHbIE YU€OHUKU
U 3aJaYHUKH, DJICKTPOHHblE OWONMOTEKH, BHUPTyalbHblE J1a0OpAaTOpUU, HUIPOBBIE
IpOrpaMMbl, KOJJIEKIUU LU(POBBIX 00pa30BaTENIbHBIX PECYPCOB), PEATU3YIOIIUMU
JTUIAKTUYECKUE BO3MOYKHOCTH HH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHM,
COJIep’KaHue KOTOPBIX COOTBETCTBYET 3aKOHO/IaTENbCTBY 00 0OOpa30BaHUH.

IIporpaMmma 1o (u3KMKE HE CKOBBIBAET TBOPUECKYIO WHHUIMATHUBY YUMTENEH U
IPEIOCTABISAET BO3MOXKHOCTh JUISl pealu3alii pPa3IMYHBIX METOJUYECKUX MOJXO0B
K OpraHu3alnuy oO0yuyeHHus (U3MKe MpH YCIOBUM COXPAHEHUS O0053aTeIbHON YacTH
coJiepKaHus Kypca.

dusuka Kak Hayka 0 Hambosiee OOIIMX 3aKOHAX MPUPOJIbl, BBICTYIAs B Kau€CTBE
yu4eOHOro mpeaMera B LIKOJIE, BHOCUT CYIIECTBEHHBbIM BKJIaJ B CHCTEMY 3HAHUU
00 oxpyxatouiem wmupe. IlkonpHbBIH Kypc (GU3MKH —  CHCTEMOOOpa3yroluit
JUI €CTECTBEHHO-HAYUHBIX YUYEOHBIX IPEIMETOB, OCKOJIBbKY (PU3HMUECKHUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB M SBJICHUM, HM3y4yaeMbIX XHMHEW, Ouonorueu, ¢usnueckoin
reorpadueid u acrpoHomueil. VMcnonap3oBaHue M aKTUBHOE NPHUMEHEHUE (DU3MUECKUX
3HAHUW OIpeieNsieT XapakTep M pPa3BUTHE pPa3HOOOpPa3HBIX TEXHOJOrHl B cdepe
OHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIIOJIY4EHHS HOBBIX MAaTEepUaJIOB
C 3aJJaHHBIMM CBOMCTBaMU M Jpyrux. M3ydenwe (Qu3MKu BHOCHUT OCHOBHOW BKJIaJ
B (QopmMHupoBaHHME  E€CTECTBEHHO-HAy4YHOM  KapTHHBI MHpa  OOydYaroImuxcs,
B (hOpMUPOBAHHNE YMEHUIN MPUMEHATh HAYYHBIH METOJ] IIO3HAHUS MIPH BBHITOJIHEHUU UMH
y4€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca ¢u3uku uist ypOBHS CpEeIHEro 00IIero 00pa3oBaHus OJIOKEH Pl
UJiei, KOTOPbIE MOKHO pACCMaTPUBATh KaK MPUHIUIIBI €r0 TOCTPOSHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COACPXHUT MaTepuan M3 BCEX pa3lenoB (U3MKH, BKIIOYACT Kak
BOIIPOCHI KJJACCUYECKOH, TAK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEl MaTepuas Kypca (GU3MKH 00bEIUHEH
BOKpYr ¢usnueckux Teopuwil. Benmymwmm B Kypce sBuseTcss ¢GopMUpOBaHHE
MPECTaBICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuzanus NOpeanosiaraeéT HCMOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMaIa GU3NIECKON HAYKH, OCMBICTICHUE CBSA3HM Pa3BUTHS (HU3UKH
C pa3BUTHEM OOIIECTBa, a TakKe C MHUPOBO33PEHUYCCKUMH, HPABCTBEHHBIMH H
HKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuxnaonou uanpasnennocmu. Kypc usuku mnpenosaracT 3HAKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIIOTHUECKUX MPUIOKEHUN N3YUEHHBIX TEOPUi
Y 3aKOHOB.

Hoes sxonocuzayuu peannusyercs nocpecTBOM BBEACHUS AIEMEHTOB COAEPKaHUs,
NOCBSIIEHHBIX HKOJIOTMYECKUM MpOOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI
C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke OOCYKIEHHs MpoOsieM palloHaIbHOIO
IPUPOIOTIOIB30BAHUS M 3KOJOTHUECKON O€30MacCHOCTH.



Crep>XKHEBBIMU DdJIEMEHTaMU Kypca (QHU3MKA Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHusl SABIAIOTCA (u3udeckue Teopuu (PpopMHUpOBaHUE MPEICTABICHUM
O CTPYKType MOCTpOeHHs (U3MUECKON TEOopuH, poiu (PyHIAMEHTaJIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, FPAHUIAX MPUMEHHUMOCTU
TEOPHUiA, /ISl OTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUHN U MPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN TOIX0/I B Kypce (PU3MKH peau3yeTcsi MPexie BCEero
3a CU€T OpraHU3alMK SKCIEPUMEHTAIBHON JesATeNbHOCTH 00yyatomuxcs. [ 6a30Boro
ypOBHS Kypca GU3UKH — 3TO UCIIOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJaOOPaTOPHBIX PabOT, KOTOPHIE B MporpaMMme 1o (hu3nKe 00beAMHEHBI
B OOIIHI CIIMCOK YYEHUYECKHUX MPAaKTUUECKUX paboT. Brinenenne B ykazaHHOM IMepeuHe
7ab0paTOpHBIX pabOT, MNPOBOAUMBIX JUII KOHTPOJISI M OIEHKH, OCYIIECTBISETCS
y4acTHHKaMU 00pa3oBaTeIbHOTO MpOoIecca UCXOs U3 OCOOCHHOCTEH TUIAaHUPOBAHUS U
ocHalleHus kabunera ¢usuku. [Ipu 3ToM oOecrieunBaeTcsl OBIAJEHUE 00YUYaIOIIUMUCS
YMEHMSIMH  NPOBOJUTH KOCBEHHBIE HW3MEpPEHUs, MCCIEIOBAHUA  3aBUCHUMOCTEH
($u3nYECKUX BETUYHMH U TIOCTAHOBKY OTIBITOB 10 MPOBEPKE MPEATI0KEHHBIX TUTIOTE3.

bonbmioe BHUMaHuEe yAenseTcs PENICHHIO PacuéTHBIX M KAYeCTBEHHBIX 3ajad.
[Tpu >TOM 1yI1s1 pacu€THBIX 3a1ad MPUOPHUTETOM SIBISIOTCA 3aJa4yd C SIBHO 3aJaHHOU
(¢u3nyecKol  MOJENBIO, TMO3BOJSIOIIUME TMPUMEHSATh  HM3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO paszieia Kypca, TaKk U UHTETPUPYS 3HAHUS U3 Pa3HBIX
pazaenoB. [l KaueCTBEHHBIX 3ajjad MPUOPUTETOM SIBISIOTCS 3aJaHUSl HA OOBSICHEHHE
NpOTEKaHUsl (PU3NYECKUX SIBJICHUI U MPOIIECCOB B OKPY’KAIOLIEH KU3HU, TpeOyrolue
BbIOOpA (PM3MUECKOI MOJENHN IJIsl CUTYaIliH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanuamu OPI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecrieyeHnto yueOHoro mpoiiecca 6a30Bblid YpOBEHb Kypca (PU3MKHU HAa YPOBHE CPETHETO
oOmiero oOpa3oBaHMsl TOJDKEH M3ydaThCs B YCIOBUAX MPEIMETHOro KaOuHeTa (hU3NKU
WIM B YCJIOBHUAX HMHTETPUPOBAHHOTO KaOWHETa TMPEIMETOB €CTECTBEHHO-HAYYHOTO
nukina. B kabuneTe ¢pu3uku J0DKHO OBITH HEOOXOAUMOE J1abopaTOpHOE 000PYI0BAHHE
JUIsL BBIMOJHEHUS YKa3aHHBIX B IMpOrpaMMe Mo (PU3UKE YUEHMUECKHUX MPaKTUYECKUX
paboT U JEMOHCTPALMOHHOE 000PYIOBAHUE.

JlemoHCcTpannonHoe o0opyaoBanue (popMupyercs B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAIBHON JOCTaTOYHOCTH M O0OECIEYMBAET TMOCTAHOBKY IEPEUHCICHHBIX
B IporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTpAlU [Js MCCIEAOBAaHUS H3y4aeMbIX
SIBJICHUH U MPOILIECCOB, SMIUPUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe oOOpyJaOoBaHME I  YYCHHYECKHUX  MPAKTUUYECKUX  paboT
dbopMupyeTcsi B BUJE TEMAaTHIECKUX KOMIUIEKTOB M 00€CIIeYBAETCs B pacy€Te OJTHOTO
KOMIUIEKTa Ha JABYX oOydarommuxcs. Temarnyeckue KOMIUIEKTHI J1IaOOpPaTOpHOTO
000pyIOBaHMS JOIHKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM HCTIOIH30BAaHUH aHAIOTOBBIX
U 1U(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTENBHBIX CHUCTEM B BHJIE
1 (POBBIX TabOpaTOPUi.

OCHOBHBIMU LENSIMA  M3y4eHHs (u3uku B oO0HIeM 00pa30BaHUU  SABISIFOTCS:

(dopMupoBaHrEe MHTEpEca M CTPEMIICHUs OOYYaIOIUXCS K HAYYHOMY HM3YUYCHHUIO
MIPUPOJIBI, PA3BUTUE X MHTEJUIEKTYAIBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;



pa3BUTHE MPEJCTABICHUNH O HAy4YHOM METOJE MO3HaHusT U (GOpMHUpPOBaHUE
UCCJIEIOBATENILCKOTO OTHOIIICHUS K OKPYKAIOUIUM SIBJICHUSIM;

(dopMupOBaHHE HAay4YHOTO MHPOBO33PEHUS Kak pe3yjibTaTa H3y4eHHUsI OCHOB
CTPOCHUS MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

dbopMHupOBaHWEe YMEHHMI OOBSCHATH SBICHUS C MCIOJB30BAaHUEM (PH3NUECKUX
3HaHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTAaBICHUN O PO (U3MKU IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne ASTHX 1edei 00ecIeuynBaeTCsl pEIICHUEM CIEAYIOMUX —3ajad
B IIpoliecce U3yUYeHUs Kypca (pU3MKU Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHus:

NpUOOpPETEHUE CHUCTEMBbl 3HaHUM 00 0O0muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (DU3UKY, DJIEKTPOJAMHAMUKY,
KBaHTOBYIO (PU3HKY U AJIIEMEHTBI aCTPO(PHU3UKH;

dbopMHpOBaHHE YMEHHN MPUMEHSATH TEOPETUUYECKUE 3HAHUA IS OOBICHEHHMS
bU3NYEeCKUX SBICHUA B TPUPOJAE ¢ I TPHHATHS TMPAKTHYCCKUX PEIICHUM
B IIOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIICHMS Pa3NUYHBIX 3a7ad C SBHO 3aJaHHON (U3NYECKOU
MOJIEJIbIO, 3aa4, TIOPa3yMEBAIOIINX CAMOCTOSTENIFHOE CO3/jaHe (PU3NIECKON MOJICIH,
aJICKBATHOM YCJIOBHSM 3a]1a4H;

NOHUMaHUE (PU3NYECKUX OCHOB U MPUHITUIIOB ACHUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbBHOTO  IUIAHUPOBAaHUSI U MPOBEACHUS
(bU3NYECKUX AKCIIEPUMEHTOB, aHAJIM3a W WHTEPHpeTanud WHGOPMAITUH, ONPEaeICHUS
JIOCTOBEPHOCTH TOJTyYEHHOTO pe3ysIbTaTa;

CO3/IaHME YCJIOBUW [IJI1 Pa3BUTUS YMEHHH MPOEKTHO-MCCIIEI0BATEIbCKOM,
TBOPYECKOU JIESITENBHOCTH.

Ha wusydenune ¢usuku (06a30BbIii ypOBeHb) Ha YpPOBHE CpPEIHEro OOIIero
oOpaszoBanus orBoautcss 136 wacoB: B 10 kmacce — 68 wacoB (2 waca B Hemelno),
B 11 kmacce — 68 yacoB (2 yaca B HEEIIO).

[Ipenyiaraemsliil B mporpamme 1o Gu3uKe nepeyeHb J1a00paTOPHBIX U MPAKTUIECKUX
paboT sABIIsETCS pEKOMEHI0OBAHHBIM, YUUTENb JACNIaeT BHIOOP MPOBEIEHUS Ta00PATOPHBIX
paboT 1 OMBITOB C YUYETOM MHAUBUAYATHLHBIX OCOOCHHOCTEH 00yJarOIINXCS.



COJEPXAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O MO3HAHUSA

dusuka — Hayka o npupojie. Haydnsle METOAbI MO3HAHUSI OKPYKAIOIIEr0 MHUpA.
Ponp sxciepuMeHTa ¥ TEOpUH B MPOIIECCE MMO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (PUBHKE.

MopaenupoBanue (QuU3MUECKUX SBJICHUHW U TMpolieccoB. HaydHbie THUIIOTE3HI.
dusnyeckue 3aKOHBI U TEOpPHHU. | paHUIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpUHIIUIT COOTBETCTBUS.

Ponb u mecto ¢pusuku B GOpMHUPOBAHHHM COBPEMEHHOW HAay4YHON KapTHHBI MHUpA,
B IMPAKTUYECKOU ICATEIBHOCTH JIIOICH.
Jlemoncmpayuu

AHaJIOrOBBIE U IU(PPOBBIE U3MEPUTEIBbHBIC TPUOOPHI, KOMIIBLIOTEPHBIC JATUYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexanndeckoe aBrxeHHe. OTHOCUTEIIBHOCTh MEXaHUYECKOTo ABMkeHuA. Crcrema
orcué€ra. Tpaexkropus.

[lepemetienue, CKOpOCTh (CpeaHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTEepUaJIbHOW TOYKH, HMX IPOEKUMH HA OCH CHUCTEeMbl KoopauHatr. CloxeHue
IIEPEMEILICHUM U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE U PpaBHOYCKOpPEHHOE TNPSIMOJIMHEWHOE JBIKeHHE. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, YTH U NEPEMEILECHHS] MaTepUaIbHOM
TOYKHU OT BPEMEHH.

CBobOosHOE TajzieHre. Y CKOpeHre CBOOOTHOTO TTaICHUS.

KpuBonuneinnoe nuxkeHue. /[[BUKeHHME MaTEepUaIbHONM TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM 110 MOJYJIXO CKOPOCTBIO. YTIIOBasi CKOPOCTb, IMHEWHAs CKOPOCTh. [lepron
U yactota oOpanieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHnueckre ycTpoucTBa M MPAKTHYECKOE MPUMEHEHUE: CIUIOMETp, JABHKEHHE
CHaps10B, LIEMHbIE U PEMEHHBIE MTEPEAAYH.

Jlemoncmpayuu

Mopenbp cuCTEMBI OTCUETA, WIUIOCTPALUsl KHHEMATHYECKUX XapaKTEPUCTUK
JIBAKEHUS.

[IpeoOpazoBanue ABUAKEHUHN C UCTIONB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AyXe U B pa3pexEeHHOM MPOCTPAHCTBE.

HaGmronenne nBMXKeHUs Tena, OPOIICHHOTO TMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHus CBOOOIHOTO MaJeHUSI.

HarpaBnenue cKkOpoCTH NpU ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yyeHne HEpPAaBHOMEPHOIO JABMIKEHHUS C LEIBIO ONPEAEICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanue  COOTHOLIEHUS  MEXAY — IYTSAMH,  NPOMACHHBIMA  TEJIOM
34 ITOCJIEA0BATEIBHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPH PABHOYCKOPEHHOM JBUKEHUH
C HaYaJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3yuyenne nBMKEHHs IIApUKa B BSI3KOW JKHJIKOCTH.

N3yuenue IBM>KEHHS TeIa, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Iprammn otHocutensHOCTH ['anmites. Ilepswiid 3akoH Herotona. MuHepuunansHbie
CHUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunumn cynepnosunuu cui. Brtopoil 3akoH HeroToHa
JUIS MaTepualibHOM TOUKU. TpeTunii 3akoH HploTOHA 1711 MaTepruaibHbIX TOYEK.

3akoH BcemupHoro tsarorenus. Cuna tsokectd. [lepBas kocmMuyeckast CKOpOCTb.

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

Tpenne. Bunsl Tpenus (mokosi, ckoiibxeHus, kadeHus). Cunma tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUsS U cuiia TpeHus nokost. Koaddunuent tpenus. Cuna
COIIPOTUBJICHUS MPU JIBUKEHUU TeJa B AKUJKOCTH WM Tase.

[TocTynarensHoE U BpaaTeNbHOE ABMKEHUE A0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpamieHus. [1nedo cuibl. YcioBus paBHOBECHS
TBEPAOTO Tea.

TexHuyeckue yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHUE: TTOAIIUITHUKH, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne uHepIuu.

CpaBHeHHEe Macc B3aUMOJEHCTBYIOIIUX TEI.

Bropoii 3axkoH Herotona.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(popMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSsI, KAYEHUSI U CKOJIBKCHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tella. BUapl paBHOBECHS.

Yuenuueckui sxcnepumenm, nabopamopuvie pabomul

N3ydenue npuxeHns Opycka 1o HaKJIOHHOM IJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JeopMariuu.

Uccnenosanue ycnoBuil paBHOBECUS TBEPIOTO TENA, UMEIOIIETO OCh BPAILICHHUS.



Tema 3. 3akonsvl coxpanenus 6 MexaHuke

Nminynbc MaTepuanibHON TOUYKH (Teja), CUCTEMbl MaTepUalIbHbIX TOYeK. Mmmyinbe
CUJIbI M HW3MEHEHHE WMITyJbCa Tela. 3aKOH COXpaHEHUsl HUMITyjlbca. PeakTuBHOE
JIBUKCHHUE.

Pa6ora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass »Heprus MarepuaibHOM Toukd. Teopema 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUU.

[ToTenmmanbHas sHeprus. [loTeHuuanbHas >HEpPrus ynpyro negopMupoBaHHON
npyxxuHbl. [loTeHIManbHas SHeprus Teja BOJIU3U MOBEPXHOCTH 3€MIIH.

[ToTeHuanbHbIe U HETTOTEHIIMATIbHBIE CUJIbl. CBSI3b PA0OTHI HEMOTEHIIMATBHBIX CHUJT
C U3MEHEHUEM MEXaHUYECKON SHEPTUH CUCTEMBI TEJ. 3AKOH COXPAHEHUSI MEXAaHUYECKON
SHEPIUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHUE: BOJIOMET, KOIIED,
MPYKUHHBIN TTUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHUS] UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa MOTEHIIMATBHON SHEPTUU B KHHETUYECKYIO U 00OpaTHO.
Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyenune abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MAasITHUKOB.

UccnenoBanue cBsizu pabOTHI CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW PHEPruu Tena
Ha [PUMEPE PACTSKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. MouiekyasipHasi pu3MKa U TEPMOJANHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU M HX OIMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysua. Xapaktep ABUKEHUS U
B3aMMO/ICHCTBUS YaCTHIL BellecTBa. Mo/enn CTpOEHUs ra30B, )KUIKOCTEW U TBEPIBIX Tell
1 00bsSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojielie. Macca u pasMepbl MOJIEKY.
KommuecTBo BemiectBa. [TocTositHHas ABoraapo.

TeruoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temmeparyp
Llenbcus.

Mopens uaeanpbHOro raza. OCHOBHOE YpPAaBHEHHE MOJIEKYJIAPHO-KMHETUYECKOU
TEOPUH UACAIBHOIO ra3a. AOCOMIOTHAs TeMIlepaTypa Kak Mepa CpeHe KMHEeTUUECKOU
HHEPruM TEIUIOBOTO JABMKEeHHs yacTull raza. [llkama temnepatyp KenbBuna. I'azoBbie
3aKkoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akon JlanpToHa. WM3o0mpoiieccol
B MJICAJIbHOM Tra3e ¢ IOCTOSIHHBIM KOJIMUECTBOM BellecTBa. I paduueckoe npeacTaBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, u3o00apa.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHUE: TEPMOMETP, OAPOMETP.



Llemoncmpayuu

OnbIThI, TOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHUE BellecTBa, (hoTorpaduu MOIEKyI
OPTaHUYECKUX COCTUHECHUMU.

OnbiTel 10 AUGPY3UN KUIKOCTESH U Ta30B.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Mogaens onbiTa lITepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aUMOICHCTBHUSI.

Mojenb, WIUTIOCTPUPYIOIIAsk MPUPOTY IABJICHUS Ta3a HA CTEHKU COCY/a.

OnbITHI, WJUTFOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UI€AJIBHOTO ra3a, U30MPOIIECCHI.
Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

Ornpenenenue Macchl BO3lyXa B KJIACCHOM KOMHATE HAa OCHOBE U3MEPEHUN 00BhEMa
KOMHATBHI, JIaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKAY ITApaMEeTPaMH COCTOSIHUS Pa3PEKECHHOIO rasa.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepmoanHamuueckass cucremMa. BHYTpeHHSAsT 5SHEPrus TEPMOJIMHAMUYECKOU
CUCTEMBI U CcHocoObl €€ u3MeHeHus. KomnuecTBo TemioTel U padbora. BHyTpeHH:s
DHEPIUsl OJHOATOMHOTO MJACANIBHOTO rasa. Buael Temonepenadn: TEILUIONPOBOIHOCTD,
KOHBEKIMSA, M3JIy4eHHUE. YJenbHasg TEIUIOEMKOCTh BemecTBa. KolMuecTBO TEIUIOTHI
IIpU TEIIoNepeaaye.

[Tonsitue 00 annabaTHOM nporiecce. [lepBbiii 3akoH TepMoarHaMuku. [Ipumenenne
NEPBOr0 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas HHTepIpeTarus
paboThI raza.

BTtopoii 3akon Tepmonunamuku. HeoOpatuMocTh Mpo1ieccoB B MPUPOJIE.

TeruoBble MamvHbl. [IpuHIUIBL AecTBUS TeIoBbIX MaiuH. [IpeoOpazoBanus
SHEPruu B TEIJIOBBIX MamMHax. KoadduumeHt none3Horo neicTBys TEMI0BOM MAIIUHBI.
[uxn KapHo u ero kod¢p@dUIIMEHT MOJE3HOTO NEUCTBUSA. DKOJIOTUYECKUE MPOOIEMBI
TEIUIODHEPTETUKH.

TexHrueckue ycTpoucTBa U MPaKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3menenne BHyTpeHHEH HEPTUU Teia MPU COBEPIICHUU PaOOThI: BBUIET MPOOKH
u3 OYTBUIKM TOJI IEMCTBUEM CHKATOrO BO3/lyXa, HarpeBaHue 3¢dupa B JATYHHOU TpyOKe
nyTéM TpeHus (BUI€OAEMOHCTpAIs).

N3MeHeHne BHyTpeHHEW »Hepruu (TemmepaTypbl) Tejla NpH Teruionepenaye.

OnbIT M0 a1MabaTHOMY PACIIUPEHHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUTaTeNsl BHYTPEHHETO CrOpaHusi, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepenne yaenbHOU TeINIOEMKOCTH.
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Tema 3. Aepezammnvie cocmoanusn eeuwjecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHzaeHcauus. Mcnapenue u kumneHue. AOCONOTHas u
OTHOCUTENbHAS BIAXHOCTh BO3Ayxa. HacelmeHHbli mnap. YaenbHas TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT J1aBJICHUSI.

Teépmoe Ttemo. Kpucrammmyeckue u amopdHbie Tena. AHH3OTPONHS CBOWCTB
kpucramwioB. JKunkwe kpuctamwiel. CoBpemMeHHble Marepuanbl. [lnmaBieHne u
KpUCTaJIM3anus. Y ienbHas Tersora mwiasineHus. Cyoaumanust.

VYpaBHEHHE TEMIOBOrO OaslaHca.

TexHnueckne ycTpoicTBa U NPAKTHIECKOE IPUMEHEHHE: THTPOMETP U IICUXPOMETP,
KAJIOPDUMETP, TEXHOJOTHUU IIOJIY4EHHUS] COBPEMEHHBIX MAaTEpPUAIIOB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBHIILICHHBIX MTAPOB.

Kunenue npy NOHWKEHHOM JIABJICHHH.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Hab6itoieHne HarpeBaHus U IJIaBJIEHHS KPUCTAINIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3mepeHre OTHOCUTEIBHOM BIAKHOCTH BO3AyXa.

Pa3znen 4. DiekTpoauHAMUKA
Tema 1. Inekmpocmamuka

DJeKTpu3alus Tell. DIEKTpUYEeCKUd 3apsia. J[Ba BHIA 3IEKTPUUYECKUX 3apsioB.
[IpoBOAHUKH, TUDIEKTPUKUA U MOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbI 3JIEKTpUYECKUAN 3apsi.
Dnektpuueckoe nojie. Hanpssk€HHOCTD 35ekTpruyeckoro nosis. [lpuHimn cynepno3unum
ANEKTPUUYECKUX MoJel. JInHNY Hanps>KEHHOCTH JIEKTPUYECKOTO TOJIS.

PabGora cun snextpocratudyeckoro mojig. Ilorenuuan. Pa3HOCTH MOTEHIIMANOB.
[IpoBOAHUKM ¥ JUAJIEKTPUKKA B DJIEKTPOCTATUYECKOM TMoje. JludnekTpuueckas
POHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcatop. OIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHIEHCATOPA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHME:  DJIEKTPOCKOIL,
AIIEKTPOMETpP,  DJIEKTpOCTAaTHYECKass  3allluTa, 3a3eMJIEHHE  DJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMMPOBAJIBHBIN aIllapar, CTPyUHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHLIKI IEHUCTBUS JIEKTPOMETPA.

B3auMoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEJ.

[TpoBOJHUKY B 3JIEKTPOCTATHUECKOM TOJIE.

DIJIEKTPOCTATUYECKAS 3alUTA.
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JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTB IEKTPOEMKOCTHU IJIOCKOTO KOHAEHCATOpa OT IIOIIAI! IIJIaCTHH,
PACCTOSTHUSI MEXKAY HUMU U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATOopA.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3mepenune 31eKTpoEMKOCTH KOHEHCATOpa.

Tema 2. Illocmosanunwtit 3nekmpuueckuit mok. Toxu 6 paznuunvlx cpedax

DNEeKTPUYECKUNA TOK. Y CJIOBHS CYIIECTBOBAHMS JIEKTPUUYECKOrO TOKa. McTOUHMKH
Toka. Cuia Toka. [TocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa [uisl y9acTKa LEnu.

DNEKTpUYECKOE  CONPOTUBJIEHUE.  YIENbHOE  CONPOTHUBICHHE  BELIECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMENIAHHOE COEINHEHHUE POBOJHUKOB.

Pabora snexTpuueckoro Toka. 3akoH Jxoyns—Jlenna. MouHoCTh 37€KTpUIECKOro
TOKA.

DIIEKTPOJBUKYILAs CHJIA U BHYTPEHHEE CONPOTUBIICHHE MCTOYHUKA TOKA. 3aKOH
Owma J171s1 TOTHOM (3aMKHYTOM) 3eKTprueckol nenu. Kopotkoe 3aMbikaHue.

DneKTpOHHas: IPOBOAUMOCTh TBEPABIX METAJIIIOB. 3aBUCUMOCTb COITPOTHUBIICHHUS
METaJUIOB OT Temreparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKAN TOK B BaKkyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonHuku. CoOCTBEHHAs! U TPUMECHAS! TPOBOJUMOCTD MOIYIIPOBOJHUKOB.
CaoiicTBa p—n-nepexona. [loxynpoBoAHUKOBBIE TPUOOPBI.

DNEeKTPUYECKUN TOK B paCTBOPaXxX M pacIUIaBax JIEKTPOIUTOB. DJIEKTPOJIUTHYECKAS
JUCCOIUAIMS. DIEKTPOJIU3.

DJIEKTPUYECKAN TOK B Trazax. CaMOCTOSATENbHBIA U HECAMOCTOSTEIbHBIN PA3PsL.
Momnnus. [1na3zma.

TexHuyeckue yCTporCTBa U MPAKTUYECKOE NPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTtaT, UICTOYHUKH TOKa, 3JIEKTPOHArpeBaTeIbHbIe MPUOOPHI, 3IEKTPOOCBETUTEIbHbIE
npuOOpbl, TEPMOMETP  CONPOTHUBICHUS, BaKyyMHbI JUOJ, TEPMHUCTOPHI U
(GoTOpE3UCTOPHI, MOTYITPOBOIHUKOBBINA U0/, FrajbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSKEHUS.

3aBUCHMOCTH COPOTUBIICHUS HUJIMHAPUIECKUX TPOBOJHUKOB OT JJIMHBI, ITOIIAIN
IIONIEPEYHOr 0 CEYEHUS U MaTepHuaa.

CmenmaHHOE COETMHEHUE TPOBOIHUKOB.

[Ipsamoe  wu3MepeHHe  INEKTpOABMXKYHIEH  cuibl. KopoTkoe — 3aMbIkaHHe
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTB CONPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii paspsaa ¥ IpOBOAMMOCTD BO3yXaA.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.
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Vuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

W3yueHune cMEmanHOTro COSTMHEHHS PE3UCTOPOB.

H3mepeHue 3ICKTPOABIKYIICH CHIIBI WCTOYHUKA TOKA W €ro BHYTPEHHETO
COIIPOTHUBJICHUS.

HabGnronenue snextposnusa.

Me:xnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kinacce ocylecTBiIsieTcs: ¢ y4éTom
coJiepKaTEeIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKU, OUOJIOTHH, XUMUU,
reorpaduy U TEXHOJOTHH.

Meowxcnpeomemnvie nousimusi, CBS3aHHBIE C M3YYEHHUEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (pakT, rumnoresa, puznyeckas BEeIMYMHA, 3aKOH, TEOpHS,
HaOJI0/ICHUE, SKCIIEPUMEHT, MOICTUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUEe CHUCTEMbl ypaBHEHUH, JUHEHHas (yHKuMs, mapadoia,
runepOona, X rpauKy U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU: CUHYC, KOCHHYC,
TAHIN€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOMXKIAECTBO, BEKTOPHI U HUX
MPOEKLIUH HAa OCH KOOPJIMHAT, CII0KEHNUE BEKTOPOB.

buonocus: MexaHuueckoe ABMKEHHUE B KUBOW mnpupoxae, auddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB (BBl TEIUIONEpPEIAayu, TEIJIOBOE PABHOBECHUE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJE.

Xumusi: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBAa, MOJISIPHAS Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, MKUJKOCTEH W Ta30B,
AIIEKTPUYECKUE CBOMCTBA METAILJIIOB, SJIEKTPOJIMTUYECKAS TUCCOLMALNS, TAJIbBAaHUKA.

l'eoepagus: BIaXXHOCTh BO3/TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JBUKEHUN C HCIOIb30BAHUEM MEXAHHM3MOB, YUET
TPEHUsSI B TEXHUKE, TMOJIIMIHUKNA, MCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMITYJIbCca
B T€XHUKE (pakera, BOJOMET U APYTrue), JIBUTATEIb BHYTPEHHErO0 CrOpaHus, MmapoBas
TypOurHa, OBITOBOM XOJOAMIbHUK, KOHIUIIMOHED, TEXHOJIOTUN TIOTyYESHUSI COBPEMEHHBIX
MaTepuaoB, B TOM YHUCJE€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUH, JIEKTPOCTaTUUECKas
3alMTa,  3a3eMJICHHE  DJIGKTPONpUOOpPOB,  KCEPOKC,  CTPYWHBIM  TpPUHTED,
AJIEKTPOHArpEeBaTEIbHBIC TPUOOPHI, JIIEKTPOOCBETUTEIHHBIC TPHUOOPHI, TAIbBAHUKA.

11 KJIACC
Pa3nen 4. DnekTpoaAMHAMHUKA
Tema 3. Maznummnoe none. I1eKmpomazHumMHAA UHOYKUUS

IlocTtossHHble MarHuThl. B3ammoaelcTBHE NOCTOSHHBIX MAarHuMTOB. MarHmTHOeE
noje. BekTop MarHMTHOW WHAYKUMU. [IpUHIMIT Cyneprno3uuyMu MAarHUTHBIX IIOJICH.
JIvHMM MarHuTHOM MHAYKIMU. KapThHa TMHUN MarHUTHOM MHYKIIMH TI0JI51 TOCTOSTHHBIX
MarHuToOB.

MarauTtHoe 1nojie MpOBOJAHUKA ¢ TOKOM. KapThHa JIMHUN MHIYKIIMA MAarHUTHOTO
OJISL JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT OpcTena. BzaumoneicTBre MpoOBOJHUKOB C TOKOM.
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Cuna AMnepa, €€ MOAYJIb U HaIlpaBJICHUE.

Cuina Jlopenuia, €€ MOIysib W HampaBlieHHE. J[BUXKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOIHOM MarHuTHoM mnose. PaGora cunbl Jlopenia.

SIBNeHHE SIEKTPOMATHUTHOW MHAYKIUU. [I0TOK BEKTOpa MarHUTHON WHIYKIIHH.
DIIEKTPOABUKYIIAS CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMArHUTHOW HHAYKIIUU Papazes.

BuxpeBoe »snekrpuueckoe mosie.  DJNEKTPOABMKYINAS  CHJIA  HWHIYKIUU
B ITPOBOJAHUKE, IBUKYILEMCS TOCTYNATEAbHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenna.

NHaykTUBHOCTh.  SIBJ€HME  CaMOMHAYKLMH.  OJEKTPOJABMXKYIAs  cuja
CaMOVHIYKIIUH.

DHeprusi MAarHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuuecKkue ycTpoucTBa M NMPAKTHYECKOE NMPUMEHEHUE: NOCTOSHHBIE MAarHWTHI,
JIEKTPOMArHUTBl,  3JEKTPOJABHUIATENb,  YCKOPUTENIM  JJEMEHTapHbIX  YacTHL],
VUHIYKIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIIOHEHHE DIIEKTPOHHOTO ITyYKa MATHATHBIM ITOJIEM.

JIMHUY MHAYKIIMM MAarHUTHOTO TOJIS.

B3anmoneiicTBrue AByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JlerictBue cuinbl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMArHUTHOW MHIYKLWH.

IIpaBuio Jlenna.

3aBUCUMOCTh 3JIEKTPOABMXKYLIEH CHJIBI HMHIYKIHH OT CKOPOCTHM HW3MEHEHUs
MarHUTHOTO ITOTOKA.

SIBneHHne cCaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydeHnne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccenenoBanue 1elCTBYS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue SBIECHUS JIEKTPOMAarHUTHOM MHIYKIIAH.

Pa3nen 5. Koste6anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHummble Koa1e0anus

Koneb6arenbnas cuctema. CBoOOOAHBIE MEXaHHUECKHE KoJeOanus. ['apMoHIYecKue
konebanus. [lepuon, yacrora, ammuutyna u (asza koieOanuil. [IpyKUHHBIA MasSTHUK.
MarteMaTtuyeckuii MasiTHUK. YpaBHEHUE rapMOHHMUYecKuX KoseOanuii. IIpeBpaiienue
HHEPrUH NPU TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbupiii KOHTYp. CBOOOHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B UI€ATHHOM
KOJIE0ATEIEHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHMYECKHMMH U AJIEKTPOMAarHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3aKkOH COXpaHEHMsI SHEPrUU B HJCATBHOM
KoJie0aTeIbHOM KOHTYPE.
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[IpencraBienre o 3aTyXarolUX KojeOaHUAX. BBIHYXIEeHHbIE MEXaHHYECKHE
kojeOanus. Pezonanc. BeiHykIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMs.

ITepemenHbIi TOK. CHHYCOUAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh TEPEMEHHOTO
TOKa. AMIUTUTYAHOE U JECUCTBYIOIIEE 3HAUECHUE CUJIbI TOKA U HAIIPSIKECHMUSI.

Tpanchopmarop. IlpousBoacTBO, mepeaada U MOTPEOJICHHE JIICKTPUUCCKOU
SHEPruM. OKOJOTMYECKHE PUCKH TMPU MPOU3BOJCTBE JIeKTpodHepruu. Kynbrypa
WCTIOJIb30BaHUS 3JIEKTPOSHEPTUH B IIOBCEAHEBHOM KU3HU.

TexHUYeCcKHe yCTPOMCTBAa U MPAKTUUECKOE NMMPUMEHECHUE: PIICKTPUUECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, JINHUU JICKTPOIEepe1ay.
Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KojeOaTeabHONW cUCTeMBbl (NMPY)KUHHBIA — WJH
MaTeMaTHYECKUN MasTHHK).

Habmronenue 3aryxaromux KojieOaHUiH.

HccnenoBanue CBOMCTB BHIHYKJICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0OOTHBIE JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumnorpaMMsl  (3aBUCUMOCTH  CHUJIBI TOKa W HAalpsDKEHUS OT BPEMEHM)
JUISL DJICKTPOMArHUTHBIX KOJICOaHMA.

Pesonanc nmnpu  mocrmemnoBaTeNbHOM — COCAMHEHWM  PE3UCTOPA,  KATYIIKH
WHYKTUBHOCTHU W KOHJIEHCATOpA.

Mojienib TMHUY 3JEKTPOIIEPEaAUH.
Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

HccnenoBanue 3aBUCMMOCTHU MEPUOJIa MAJIBIX KOJI€OaHUH Ipy3a HA HUTU OT JJIMHBI
HUTHU U MacChl rpy3a.

HccnenoBanue nepeMEHHOTO TOKA B IIENU U3 MMOCJIEA0BATEIIBHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHumHble 60JIHbL

Mexannueckne BOJIHBL, ycinoBHs — pacnpoctpanenusa. llepumoa. Ckopocthb
pacnpocTpaHeHus U JyiiHa BOJIHBIL. [lonepeunsie u mpo1osibHbIe BOJIHBL. MHTEpepenius
U qudpakius MEXaHMYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS M3JIYYECHHUSI DJJICKTPOMATHUTHBIX BOJIH.
B3aumnuas opuentanus BekropoB E, B, vV B amektpomarnutHO# BosHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, TMpEJIOMIICHUE, TMOoJspu3amus, AudpaKius,
unTepdeperus. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixama SJEKTPOMAarHUTHBIX BOJIH. [IpUMeHEHUWE SIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHUMIIBI paIHOCBA3U U TeNeBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEN CPEBI.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOEC NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPA3BYKOBAas [IMAarHOCTUKA B TEXHUKE U MEIULIMHE, pajap,
paaronpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBU-meus.
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Jlemoncmpayuu

OO0pa3zoBaHue 1 pacCIPOCTPAaHEHHUE MOTIEPEYHBIX U MTPOIOTHHBIX BOJTH.

Konebmomieecs Tesro Kak HICTOYHUK 3BYKa.

Habmronenue otpakeHus U IPEJIOMIICHHS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHinm u U pakiinu MEXaHIIECKUX BOJTH.

3BYKOBOM pe30HAHC.

HaGnronenue cBsA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMILIUTYION M 4aCTOTOU
KOJIeOaHUM.

UccnenoBanue CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEJIOMIICHHUE,
nosspu3anus, Audpakius, HHTepepeHITus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonrHerHOE pacupOCTpaHEHHE CBETA B OJTHOPOJHOM
cpene. JIyu cBera. ToueyHbIid ICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHbI OTpakeHus cBera. I[locTpoeHue wu300paxkeHU
B IJIOCKOM 3€pKajie.

[Ipenominenue cBera. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIM MOKa3aTesb
npeinomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli  yroa MOJHOTO
BHYTPEHHETO OTPAKCHUSI.

Hucnepcus ceeta. CinoxHblid coctaB Oenoro cseta. LIBer.

Cobuparoniye u paccenBaromiye JuH3bl. ToHkas nuH3a. OKycHOE paccTOsiHUE U
onTHYeckasi cuia TOHKoM ImH3bL [locTpoeHue wu300pakeHHI B cOOMparOmUX U
pacceuBaromux JuH3ax. DopMysa TOHKOM JTUH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. Unatepdepenius cBera. KorepeHTHbIE MCTOUYHUKH. Y CIOBHS
HAOJIOICHUST MaKCUMyMOB M MHHHUMYMOB B WHTEP(PEPEHIIMOHHOW KapTHUHE OT JBYX
CHUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus ceta. JudpaknuonHas pemérka. YciaoBue HaOJIOACHHS TIABHBIX
MaKCHMYMOB IpH MaJ€HUH MOHOXPOMAaTHYECKOT0 CBETa Ha TUPPAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckue ycTpoicTBa U MPAaKTUUECKOE MPUMEHEHHE: OUKH, JTyTa, (poToanmnapar,
MPOCKITMOHHBIN amnmapar, MUKPOCKOT, TEJIECKOT, BOJIOKOHHAS ONTHKA, AUPPAKIIMOHHAS
pEETKA, MOJISIPOULI.

Jlemoncmpayuu

[IpssiMmonuHeHOEe  paclpocTpaHEeHHEe, OTpaKeHUE U MPEJIOMIICHHE CBETa.
OnTudeckue npuOopsI.

[TomHOe BHYyTpeHHEE OTpaxeHue. Monaens cBeToBoAA.

UccnenoBanue cBONCTB M300paKeHUM B JIMH3AX.

Mopenu MUKpOcKoma, TeJIeCKOIa.

Habnronenue unrepdepeHium cera.

Habmronenue nudpakiuu ceera.

Habnronenue nucnepcuu cBera.
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[TonydeHue cuekTpa ¢ TOMOIIBIO IPU3MBI.
[Tonyuenue ciekTpa ¢ MOMOIIBIO AUGPAKITMOHHON PEIIETKH.
HaGnronenue nonspuzanuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.
HabGnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI clIeIIHAIBHOM TEOPUH OTHOCHUTEIbHOCTH

['panuiibl TPUMEHUMOCTH KJIacCMYeCckoW MexaHuku. I[locTynaTel crenuaibHOU
TEOPUH OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTH MOMYJISI CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIUIT OTHOCUTEIBHOCTH DWHIITEHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BpPEMEHU U COKpalleHUe
JUTAHBI.

DHEpPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHIIBI.

CB43b MACCHI C JHEPTUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTUIbI. DHEPTHUs TOKOSL.

Pa3nen 7. KBantoBas ¢pusuka
Tema 1. Inemenmol K6aHM OGO ONMUKU

®otonbl. @opmyna [lnanka cBsi3u dHEpruu POTOHA C €ro YacTOTOM. DHEpPrusi u
UMITYJIbC (POTOHA.

OtkpeiTue u uccinegoBanue ¢otoddpdexra. Onbitel A.I. CroneroBa. 3akoHbI
dbotorpdexra. VYpaBuenue OinmTeriHa g pororddexra. «KpacHas rpaHHIIa»
dboTorddexra.

JlaBnenue ceeta. OnbiTel [1.H. JleGenera.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U  MPAKTUYECKOE NpPUMEHEHHUE: (HOTODIIEMEHT,
dboTomaTINK, COTHEUHAsT OaTapesi, CBETOINOI.

Jlemoncmpayuu

®doT03(¢QheKT Ha yCTAaHOBKE € IIMHKOBOM TIIACTHHOM.

UccnenoBanue 3akoHOB BHElTHETo ¢hoToddhdexra.

CBeToauosn.

Conneunast 6aTapes.

Tema 2. Cmpoenue amoma

Mopgenr aroma Tomcona. OmnwiTel Pesepdopna mo paccessHUIO —0-4acTHIIL.
[Tnanerapuas monens aroma. [loctynaret bopa. M3nydenue u nmornorneHue GpOTOHOB MpU
Mepexo/Ie aTOMa C OJJHOTO YPOBHS SHEPTHUH Ha Apyroi. Busel ciekTpoB. CrieKTp ypOBHER
SHEPrUU aTOMa BOJOPOAA.

BonnoBbeie cBoucTtBa wactuill. Bosnbl ne bpouna. KopnyckyisspHO-BOITHOBOM
JTyaJin3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIyYEHHE.

TexHnueckne yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: CIIEKTPAIbHBIN aHAIU3
(CTIEeKTPOCKOIT), 1a3ep, KBAHTOBBIN KOMITBIOTED.
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Jlemoncmpayuu
Mopens onbita Pezepdopra.
Onpenenenue AJIMHBI BOJHBI J1a3epa.
Ha6nronenue muHeHvYaThIX CIIEKTPOB U3ITyYCHHS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomsi
Ha6nronenue muHeHyaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKAa3bIBAIOIIME CIOKHOCTh CTpoeHus danpa. OTKpbITHE
paanoaktuBHOCTH. OnbIThl Pe3epdopaa mo omnpenesieHHI0 cocTaBa paJdOaKTUBHOTO
usnydenus. CBoiicTBa anb(a-, 6eta-, ramma-usnydeHus. BiusHue paquoakTHBHOCTH Ha
YKUBBIE OPTAHU3MBL.

OtkpeiTHE TpoTOHa W HeWTpoHa. Hykionnas woaens siapa [eiizeHOepra—
MBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnan. I'aMMa-u3nydyeHue.
3aKOH paJuOAKTUBHOIO paclaia.

DHeprus CBA3M HYKJIOHOB B siape. SAnepHbie cuibl. Jlepekt Macchl sapa.

SnepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepubiit peaktop. TepmosinepHblii cunTe3. [IpoOiieMbl U EPCIEKTUBHI SACPHON
DHEPIETUKH. JKOJOTHUECKNE ACTIEKTHI IAEPHON IHEPTETHUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metoael  HaOMIOAEHUS U PETUCTPALMU  DJIEMEHTapHbIX  YacTHL.

dyHaaMeHTallbHbIC B3aUMOJEHCTBUS. EAMHCTBO (M3NYECKON KapTUHBI MUPA.

TexHuyeckne yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: JO3UMETp, Kamepa
Buiibcona, siaepHbIi peakTop, arToMHast bomoa.
Jlemoncmpayuu

CUY€TUnK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

NccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. DjieMeHTHI ACTPOHOMUHU U ACTPOPU3UKHU

Oransbl pa3BUTHS aCTpOHOMMH. [IpukitanHoe 1 MUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMHH.

Bun 3Bé3nnoro He6a. Co3Be3nus, spKue 3BE3/IbI, INIAHETHI, UX BUANMOE JBHUKEHUE.

CoisiHeuHas cucrema.

Counnrne. CosiHeyHas akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3/1. 3BE3 MBI, UX
OCHOBHBIE XapaKTEPUCTUKU. [[narpamMma «CreKTpaIbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIAaBHOM MOCJIEA0BATEIBHOCTU. 3aBUCUMOCTh «MAacCa — CBETUMOCTb» JIJIs 3BE3/1 IIIaBHOU
MOCIIeIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHBIE MNPEACTaABICHUSA
0 IPOUCXOXKACHUHU U 3BOIMOIMK COHIA U 3BE3/1. DTaIlbl dKU3HU 3BE3]I.

Mueunsiii [1yTe — Hamia [Nanaktuka. [Tonoxenune u qeuxenue CosHia B ['anaktuke.
Tunsl ranakTuk. PaguoranakTuky v KBa3apbl. UEpHBIE BIPHI B SIAPAX FAJIAKTHK.
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Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa066ma. Pazberanuwe rajaakTHk.
Teopus bonbpmioro B3peiBa. PemKTOBOE N3ITydECHUE.

Macmradnas ctpykrypa Beenennoil. MeTarainakTuka.

Hepeménnnlie npo0sieMbl aCTPOHOMUM.
Vuenuuecxue nabnooenus

HaGnronenuss HEBOOpPYXEHHBIM TIJ1a30M  C  HCMOJIB30BAHMEM KOMIIBIOTEPHBIX
MPWIOKEHUH ISl OTpeIeTICHUS MOJIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31st CEeBEPHOr0 MOJIyIIApUs U IPKUE 3BE3/IBI.

Ha6nronenus B reneckon Jlynsl, mianer, Maeuroro [TyTu.

O6o01maromee MOBTOpPEeHUE

Ponb ¢pu3nku u acTpOHOMHH B SKOHOMHMUYECKOM, TEXHOJIOIMUYECKOM, COLIMAIbHON U
ITHYECKON cdepax AesITeTbHOCTH YeNOBEKa, pOoib U MECTO (PU3MKU U acCTPOHOMHUU
B COBPEMEHHOW HAYyYHOW KapTUHE MHpA, POJIb (PU3NYECKOW TEOpUH B (OPMHPOBAHUU
OpEICTaBICHUNA O (U3NYECKON KapTHHE MHUpPA, MECTO (PU3MYECKON KapTUHBI MHpa
B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUIN O IPUPO/IE.

MesxknpeaMeTHbIe CBA3H

N3yuenne kypca pusnku 6a30Boro ypoBHs B 11 kiacce oCcyiiecTBiIsieTcs ¢ yuéToM
COJICPKATEIIbHBIX MEKIIPEAMETHBIX CBSI3E€H ¢ KypcaMy MaTeMaTHKU, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nowsmusi, CBSI3aHHBIE C M3YYCHHEM METOJO0B HAyYHOTO
MO3HAHUS: SBJICHUE, HAYYHBIN (akT, TUIIOTE3a, (PU3NUecKas BEIMYMHA, 3aKOH, TCOpHUSI,
HaOJII0/ICHNE, SKCIIEPUMEHT, MOJICIUPOBAHKE, MOJIC]Ib, U3MEPEHHUE.

Mamemamuka: pellleHHE CUCTEMbl YpaBHEHUU, TPUTOHOMETpPUYECKHE (DYHKIUU:
CHHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPhl M HX MNPOEKIUM HA OCU KOOPAWHAT, CJIOKECHUE BEKTOPOB, IPOU3BOIHBIC
AJIEMEHTAPHBIX (YHKIUH, IPU3HAKUA MOJI00USI TPEYTOJbHUKOB, OMPEACIICHUE TIIOMIAIN
I0CckuX (puryp u oobEMa Te.

buonocus: rnexrpudeckue sIBICHUS B )KUBOW MPUPOJIE, KoJieOAaTEeIbHBIC IBUKEHUS
B JKHBOM MPUPOJE, ONTHUYECKHUE SBJICHHUS B >KMBOM MPUPOJAE, ACUCTBUE paJaUalIU
HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPBIX TE,
MEXaHHU3MbI 00pa30BaHUs KPUCTAIUIMUECCKON PEIIETKH, CIICKTPAIBHBIN aHATH3.

l'eoepaghus: mMarHUTHBIE TIONMIOCA 3€MIIH, 3QJIEKM MarHUTHBIX pya, (HOTOChEMKA
36MHOM OBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSICEHH M.

Texunonocusa: JNWHUW  DJIEKTpOIEpenad, TEHEpaTop IEePEeMEHHOr0  TOKa,
AJIEKTPOIBUTATEIb, UHAYKIIMOHHAS T1€4b, pajap, paAuONPUEMHUK, TEIEBU30p, AHTECHHA,
teneon, CBY-meub, NPOSKIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oatapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne ydebHoro mnpenmera «®Du3mKa» Ha YpPOBHE CPEAHETO OOIIETOo
obOpaszoBanmsi (0a30BbIiI ypOBEHH) JOHKHO OOECIEYUTh TOCTHDKCHHE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pPE3yNbTaThl OCBOEHHUS y4yeOHOro mnpeamera «DPU3MKa» TOJKHBI
OTpakaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIIMXCS ~ PYKOBOJICTBOBATHCS
chOopMUPOBAHHONW BHYTPEHHEH TMO3MIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTALIUM, IO3UTUBHBIX BHYTPEHHUX YOEXKI€HNHN, COOTBETCTBYIOIIUX TPaIULMOHHBIM
LEHHOCTSIM POCCHIICKOr0 0O0IeCTBa, pacIIMPEHUE >KU3HEHHOTO OIbITa M OIbITa
JEATEIbHOCTH B IPOLECCE PEANM3ALMH OCHOBHBIX HAIIPaBICHUN BOCHUTATEIBHOU
NEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTD IPAXKIAHCKOM MO3UIMKM O0YJAIOMIEroCs KaKk aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO O0IIECTBA;

NOPUHATHE  TPAIUIMOHHBIX  OOIICUCTIOBEYECKHX  TyMaHUCTHYSCKUX U
JIEMOKPATHYCCKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B HHTEpPECaxX TIPaskIaHCKOIO
00I1IeCTBa, y4acTBOBATh B CAMOYIPABICHUN B 00pa30BaTeIbHOMN OpraHu3allvu;

yMEHHE B3aMMOJICHCTBOBATh C COLMATBHBIMH MHCTHUTYTAMUA B COOTBETCTBHH C UX
(GYHKIHMSIMA U Ha3HAYEHUEM;

TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOM JACSATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;
LICHHOCTHOE OTHOILIEHWE K TOCYIAapCTBEHHBIM CHUMBOJIaM, JOCTHKEHHUIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACh HA MOPAIBbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTH YYEHOT0;

OCO3HaHMUE JUYHOTO BKJIa/1a B TOCTPOEHUE YCTOMYMBOTO OYyAYyLIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIFOYAst SCTETUKY HAYYHOT'O TBOPYECTBA,
npucyero (GU3nYecKoil HayKe;
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5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpPEC K paziIuYHbIM cepaM NpoPecCHOHANBHON NEATENbHOCTH, B TOM YMCIIE
CBSI3aHHBIM C (DU3UKON U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymymiei
npogeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHUIO U CaMOO0OPa30BaHuUIO B 001acT GU3NKU
Ha NPOTSKEHUN BCEH JKU3HU;

6) 3K0JIOrH4ecKOro BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTH IKOJIOTHUCCKON KYJIBTYPHhI, 0CO3HAHHUE TJI00ATBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHKE U OCYLIECTBJIIEHUE ICMCTBUM B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHUS LEJIe YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

Pacmmpenne ombiTa AEATEIBHOCTA 3KOJOTMYECKOW HAIIPABICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 1o (pu3uKe;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAay4YHOW JIESTEIbHOCTH, TOTOBHOCTh B IPOLIECCE MU3YUEHHS
(GU3MKK  OCYIIECTBIATH  NPOEKTHYHD U HCCIENOBATENIbCKYIO  JIEATEIbHOCTD
WHIUBUIYAJIBHO U B TPYMIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble Jlornyeckue aeiicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEACIATD eI ACATEIbHOCTH, 3a/1aBaTh ITApAMETPhl U KPUTEPUU UX JTOCTHIKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IMPOTHBOPEYHS B pacCMaTPHBACMBIX (PHU3HMYCCKUX
SIBIICHUSIX

pa3pabarpiBaTh IUIAH pEIICHHs NPOOJEMbI C Yy4ETOM aHalu3a HWMCHOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESITEIHLHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJILTATOB
1IEJISIM, OIICHUBATh PUCKH MOCIIEICTBUMN JIESITEILHOCTH;

KOOPJAVMHUPOBATh M BBIMOJHATH PA0OTY B YCIOBUSX PEATHHOTO, BUPTYAJILHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE IIPH PEIICHUH KU3HECHHBIX ITPOOJIEM.

ba3oBble nccienoBare/ibCKHe 1eiiCTBUA:

BJa/JeTh HAyYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TIOHATUSMU M METOJaMH
(bu3nuecKoil HayKH;

BJIA/IETh HAaBBIKAMHU Y4YEOHO-MCCIIEOBATEIBCKON W TMPOEKTHOW AEATEIHHOCTH
B 00sacTu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
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METOJIOB pELICHUs 3a/1a4 (PU3NYECKOTO COAEPIKAHNS, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB
ITO3HAHUS;

BJIAJICTh BUJAMHM JACATEIBHOCTA MO TMOJY4YEHUIO HOBOTO 3HAHHWs, €ro
UHTEPIIPEeTalUY, TPe0OPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYalUsX,
B TOM YHCJIE IPU CO3JaHUH YUE€OHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITH IPUYMHHO-CIICJCTBEHHBIE CBA3U U aKTyaJU3UpPOBATh 3a/1a4y, BbIABUIATh
TUIIOTE3Y €€ PELICHMs], HAXOAUTh apTyMEHTBI IS I0KA3aTENIbCTBA CBOUX YTBEPKIACHUN,
3a/1aBaTh [MAPAMETPBI U KPUTEPHUH PEILLICHHUS;

aHAJIM3UPOBATh IOJIyYCHHBIC B XOJE PELICHUs 3a7a4d pe3yJIbTaTbl, KPUTHYECKU
OLICHMBATh UX JTOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSAX;

CTaBUTh M  (OpPMyJIMpPOBaThb COOCTBEHHbIE 3aJauM B  00pa30BaTENIbHOM
JESTEIIbHOCTH, B TOM YHUCIIE IIPU U3YUYECHUU (PU3UKH;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

yMETb MEPEHOCUTh 3HaHUSA 1O (uU3MKe B  NIPAKTHUECKYI0  00JacTb
KU3HEICATEIBHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEJIaraTh OPUTMHAJIBHBIE TOAXOABI U PELICHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, TONYCKAIOIIME albTEPHATUBHBIC PEILICHHUS.

Pab6ora ¢ undopmanueii:

BJIaJICTh HAaBBIKAMHU  TOJY4YCHHS HWHPOpPMAIMK  (PU3NIECKOTO  COACPIKAHHS
U3 HWCTOYHHMKOB pAa3HBIX THIIOB, CaMOCTOSATEIHBHO OCYIIECTBIATH ITOMCK, aHAJIM3,
CHUCTEMATH3aIMI0 M HWHTEPIpETauio WHGOPMAIMK Pa3IdYHBIX BUIOB H  (Hopm
MIPE/ICTABIICHNUS,

OIICHUBATh JIOCTOBEPHOCTH MH(OPMAITUY;

HCITOJIB30BaTh CPe/CTBa MH(MOPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B pCHICHUM KOTHUTWUBHBIX, ~KOMMYHUKATUBHBIX M  OPTaHM3AIMOHHBIX 3a/ad
c coOmoaeHneM TpeOOBaHMM JPrOHOMHUKH, TEXHHUKH O€30MacHOCTH, THTHCHBI,
pecypcocOepeKeHrs, TPaBOBBIX M OJTHYECKHMX HOPM, HOPM HWH(MOOPMAIMOHHON
0e3011aCHOCTH;

Co37aBaTh TEKCTHI (PU3UUYECKOTO COJACPKAHUS B Pa3MUHBIX (hopmaTax ¢ yIETOM
Ha3HaueHUs HMHQPOpPMALMU U 1ENIEBON ayJIUTOPHH, BBIOMpas ONTHUMAIbHYIO (GopMy
MPEICTABIICHUS ¥ BU3YATH3AIIUU.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁnble IlEﬁCTBI’IH:
OCYILIECTBIIATH OOIIIEHUE HA YpOKaX (PU3UKHK U BO BHE-YPOUHOU JESATEILHOCTH;
pacrio3HaBaTh NPEANOChUIKA KOH(MIUKTHBIX CUTYallUd U CMATYATh KOH(DJIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1AaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIBb30BAHUEM S3BIKOBBIX
CPEACTB;
MOHUMATh U UCIIOJIH30BaTh MIPEUMYIIIECTBA KOMaHIHOW U MHAUBUYJIbHOU paOOTHI;
BBIOMPATh TEMATUKY U METObl COBMECTHBIX JIEUCTBUH C yUETOM OOIIIUX UHTEPECOB,
Y BO3MOYKHOCTEMN KaXXJ0T0 WIEHA KOJJIEKTUBA;
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NPUHUMATh L€ COBMECTHOM €SI TENIbHOCTH, OPraHU30BbIBATh U KOOPJUHUPOBATD
NENCTBUS MO €€ JOCTUKEHUIO: COCTABIIATH TUIAH JEHCTBUM, paclipeiesiITh POJIU C YUETOM
MHEHHUU y4aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM padOThI;

OIICHWBATh KAa4€CTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKA KOMAHJBI B OOIIHIA
pe3ynbTaT 1o pazpadboTaHHBIM KPUTEPUSIM;

npejjiaraTh  HOBBIE  MPOEKTHI, OIEHWBATh HUJEW C TMO3ULUM HOBU3HBI,
OPUTHUHAIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETUYECKOE MOBEJACHUE B PA3JIMYHBIX CUTYAIMSIX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKE€HUE, ObITh MHUIIMATUBHBIM.

PerynsitTuBHble yHMBepcaJibHble y4eOHbIe eHCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIIATH TO3HABATENBbHYIO IESITEIBHOCTD B 001aCTH (PU3UKU
U aCTPOHOMUH, BBISIBJIATH NPOOJEMBI, CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITENIBHO COCTAaBJIATH IUIAH PEUIECHUS PACUYETHBIX M KAa4ECTBEHHBIX 3a]1ad,
IUIaH BBIMOJHEHMsI MPaKTU4YEeCKOW paboThl C y4€TOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPENIIOUTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

pacIIMPATh PAMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh Ha c€0sl OTBETCTBEHHOCTh
34 pEIICHHE;

OLICHHUBATh IPUOOPETEHHBIH OIIBIT;

CIocOOCTBOBAaTh (POPMUPOBAHUIO M TPOSIBICHUIO IPYAUIIMN B 00JaCTU (PU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIa/I€Th HaBbIKaMH MO3HABATEIbHOM pedIeKCUM KaK OCO3HAHUS COBEPILAEMBIX
JEWCTBUI U MBICITUTEIBHBIX MPOLIECCOB, NX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI peICKCUU ISl OLICHKH CUTYyallud, BIOOpa BEPHOIO
peuieHus;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHUXKEHUIO;

IIPUHUMATh MOTHBBI M ApTYMEHTBI IPYTUX [PH aHAIHU3E PE3YJIBTATOB IESTEIBHOCTH;

OpUHUMATh ce0sl, MOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M ApTYMEHTHI JPYTUX MPU aHAIHU3E PE3YIbTATOB AESITEIbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce HOCTMKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IPOTPAMMBI
no ¢u3uKe A YpPOBHA cpeaHero oOmiero oOpa3oBaHus Yy  OOyYarommxcs
COBEPILEHCTBYETCS HAMOIIMOHAIIbHBIHI WHTEJIEKT, Ipenoararmui
c(hOpMUPOBAHHOCTb:
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CaMOCO3HAHHs, BKJIIOYAIOIIETO CIOCOOHOCTh MHOHHMATh CBOE SMOIMOHAJIBLHOE
COCTOSIHHE, BUJICTh HAIIpaBJICHUsI Pa3BUTHS COOCTBEHHON SMOIIMOHAILHOU cephl, ObITh
YBEPEHHBIM B ceO¢;

CaMOpETYJIMPOBAHUSA, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHHUE, CIIOCOOHOCTD aallTUPOBATHCS K IMOIIMOHAIBHBIM
WU3MEHEHUSM U TIPOSIBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMHU, BKJIIOYAIOIIEH CTPEMJICEHHE K JOCTHXKECHHUIO LU H
yCIieXy, ONTHMHU3M, HWHHUIIMATHUBHOCTb, YMEHHE JEHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOKHOCTEH;

SMITATHM, BKJIIOYAIONIEH CHOCOOHOCThL ITOHMMAThL SMOIMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €T0 TPH OCYIIECTBICHWN OOIIEHUS, CIOCOOHOCTh K COYYBCTBHUIO U
COIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTpAaMBaTh OTHOIICHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pemiaTh KOHMOIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonny o0yuenuss B 10 kiiacce mpeaMeTHbIE pe3ysibTaThl HA 0Aa30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOOPMUPOBAHHOCTh y O0YUaOIIUXCSI YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTO (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B PA3BUTUA COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU NESITENBHOCTH JIFOJCH;

YUUTBIBATH TPAHULBl NPUMEHEHUS  W3YYEHHBIX  (PU3MYECKUX  MOJCIIECH:
MaTepuajbHas TOYKa, WHEpLMaJbHAs cHCTeMa OTCYETa, aOCOIIOTHO TBEPIOE TeEO,
UJICAIbHBIN Ta3, MOAEIW CTPOCHUSI Ta30B, JKUAKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUYECKUH 3aps] U pelieHur GU3NYECKUX 3a/1ay;

pacnio3HaBath (u3MUEcKHe sBIEHUs (MPOLEecChl) M OOBSACHATH MX Ha OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUs BELIECTBA H
IEKTPOAVUHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE IPAMOJMHENHOE IBHKECHUE,
CBOOOAHOE MajJieHHE TeJ, JBIKEHUE IO OKPYKHOCTH, WHEpPILMs, B3aUMOJEHCTBUE
ten, aup@ys3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE JKUJIKOCTEH U TBEPIBIX TeEN,
U3MeHeHue oObéMa TeNl Mpu HarpeBaHuu (OXJIAXKICHHM), TEIUIOBOE pPaBHOBECHE,
VCIIAPEHNE, KOHAEHCALINS, TJIaBJICHUE, KPUCTAJUIM3aLNsl, KUIIEHUE, BIIAXKHOCTh BO3lyXa,
IIOBBILICHUE NABJICHUA ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYHAE, CBA3b MEXIY
rapaMeTpaMM COCTOSIHHS Ta3a B H30MPOLIECCaX, NIEKTpU3ALUS TEN, B3aUMOICHCTBUE
3apsa0B;

OMUCHIBATh MEXAaHUYECKOE JBM)KCHHME, UCHOJb3ys (PU3NYECKUE BEIMYUHBL
KOOpAMHATA, MyTh, MIEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUIIA, UMITYJIbC
Tena, KUHETUYeCKas »HHEprus, MOTEHIMalbHas DSHEpPrusi, MeXaHuueckas padoTa,
MEXaHMYEeCKasi MOIIHOCTh; IPU OMUCAHUH MPABUIBLHO TPAKTOBATh (PU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAYEHUS W E€IUHHUIIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEJIMUUHY C IPYTUMHU BEIUYUHAMM;
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OIUCHIBAaTh U3yUYEHHbIEC TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SIBJICHMS, UCIOJB3YS
¢dusznyecKkre BEIMYUHBIL: TaBIICHUE Ta3a, TEMIEpaTypa, CPEAHsISI KHHETUYECKasi SHEePTus
XAa0THYECKOTO0  JBMKEHHUS MOJIEKYJ, CpEJHEKBaJpaTU4YHasi CKOPOCTh  MOJIEKYJ,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, paboTa raza, K03(pQUIMEHT MOJE3HOTO
JICHCTBUS TEIUIOBOTO JBUTATENS; MPU OMHCAHUU MPABWIBHO TPAKTOBATh (DU3UUYECKUI
CMBICIT HCHOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W €OUHUIIBI, HaXOJUTh (HOPMYJIBI,
CBSI3BIBAOILME JAHHYIO (PM3UUYECKYIO BEJIMUMHY C IPYTUMU BEJINYUHAM;

ONUCHIBATh HM3YYEHHBIE 3JIEKTPUUYECKUE CBOMCTBA BELIECTBA M DJIEKTPUUECKUE
ABJICHUSI (IPOLECCHI), HUCHOJB3Ys (U3MUECKHE BEIMYUHBL DJIEKTPUUYECKUM 3apsij,
AIIEKTPUYECKOE T0JIe, HANPSIKEHHOCTh MO, MOTEHIMAJ, Pa3HOCTh MOTEHIHUAJIOB;
IIPYU OIMCAHUU MTPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEJTUUHH, UX
0003HAaUYEeHHS W €IMHULIBI; yKa3bIBaTh (JOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (DU3UUECKYIO
BEJIMUMHY C IPYTUMU BEIHMUYNHAMU;

aHAJIM3UPOBATh (PU3UUECKUE MTPOLIECCHI U SIBICHUS, UCTIOIb3Ys (PUINUECKUE 3aKOHbBI
U TPUHUMUIBL 3aKoH BcemupHoro Ttsrorenus, |, |1l u |1l 3akonsl HeroToHa, 3akoH
COXpPAaHEHUS MEXaHUYECKOM SHEPIHH, 3aKOH COXPAHEHUS HWMITYJIbCA, IPUHLUI
CYNEpIO3UIMK CUJI, NIPHUHIMUI PABHONPABUS HMHEPLUUAIBHBIX CHCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeIHEl KHUHETUYECKOW SHEPIrUu TEIUIOBOIO JBMKEHMSI MOJIEKYJ € aOCOJIIOTHOM
TEMIIepaTypoi, MEpPBbI 3aKOH TEPMOJMHAMHUKU, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U YCIIOBUS (TPAHMIIbI, 00JIACTH) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPHUHLMIIBI JEUCTBUS MalIMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3nyaTh YCIOBHUS HMX O€30MaCHOTO HCIOJIb30BAaHUS B TMOBCEIHEBHOM
KHU3HH;

BBITMOJIHATH SKCIIEPUMEHTHI [0 UCCIIEOBAaHUIO (PU3NUECKUX SIBJIEHUN M IPOLECCOB
C HUCIIOJNb30BAHUEM MPAMBIX, U KOCBEHHBIX W3MEPEHHH, MpU 3TOM (POpMYyIHUpPOBaATh
npobiieMy/3aady M THUIOTE3y Y4eOHOro »SKCIEepUMEHTa, CcoOHMpaTh YCTAaHOBKY
U3 MPEAJIOKEHHOTO 000PY10BaHHUSI, TPOBOJIUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHHS (PU3UUECKUX BETUYUH, IPU ITOM
BbIOMpaTh ONTHUMAJbHBIA CIHOCOO HM3MEPEHMs] M HCIOJIb30BaThb HM3BECTHBIE METOJbI
OLIEHKH NOTPEIIHOCTEN N3MEPEHHUI;

MCCJIEI0BATh 3aBUCUMOCTH MEXAYy (U3MUYECKUMHU BEIMUYMHAMU C UCIOIb30BAHUEM
OpSIMBIX M3MEPEHHH, TIPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCUPOBATH PE3YJIbTAThI
MOJIYYeHHOW 3aBUCHUMOCTU (PM3MUECKUX BEIMYMH B BUZAE TaOIUIl U TpaduUKOB, Ie1aTh
BBIBOJIBI IO pe3yJbTaTaM UCCIEeI0BAHMUS;

co0roAaTh mpaBuiia 6€30MacHOro Tpya MpH MPOBEICHNUN UCCIIEIOBAHUN B paMKax
y4eOHOI0 SKCHEPUMEHTa, Y4YeOHO-MUCCIENOBATENbCKOW M TMPOEKTHOM JesTENbHOCTU
C UCTIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 0OOPYI0BAHMS;

pemarh pacy€THbIE 33Jaud C SBHO 3aJaHHON (U3NYECKON MOJENBIO, HCHOIb3Ys
(bu3nYecKue 3aKOHbI U MMPUHIUIIBI, HA OCHOBE aHaIM3a YCJIOBUS 3a/1a4d BHIOUPATH

25



(bu3NYECKyI0 MOJENb, BBACTATh (GU3NYECKUE BEIUYUHBI U (POPMYJIbI, HEOOXOIUMBIC
JUIs €€ peleHus!, MPOBOIUTh PacUEThl U OLIEHUBATH PEATbHOCTD MOJIYYEHHOTO 3HAUCHHUS
(u3nYECKOI BETNUYHHBI;

pelarh KayeCTBEHHBbIC 3aJauM: BBICTPAUBATH JIOTUYECKH HETPOTUBOPEUUBYIO
[ENOYKY pACCYyXKJIEHHH C OMOpod Ha M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(uznyeckue sIBJICHMUS;

MCIIONIb30BaTh MPH PEUICHHH Y4YEOHBIX 3a/lad COBpEeMEHHbIe HH(OpPMAIMOHHBIC
TEXHOJOTMM JUIS IIOMCKA, CTPYKTYpPUPOBAHMs, WHTEPIPETALIMA U TPEACTABICHUS
y4eOHOH ¥ HayYHO-TIOMYJISIPHOW HH(POPMAILMH, IOJTYYEHHON U3 pa3InYHbIX HCTOYHHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOJIy4yaeMyt0 HHPOPMAIHIO;

NPUBOIUTH TMPUMEPHl BKIaJa POCCHUCKUX U 3apyOexHBIX YUYEHBIX-(U3UKOB
B Pa3BUTHUE HAYKU, OOBICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHH;

UCIIOJb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B TOBCEIHEBHOM KHU3HU
Ui obecriedyeHust 0e30MacHOCTU HpU OOpallleHHu ¢ MNpudopamMu U TEXHUYECKUMHU
yCTpOMCTBaMM, JJIsi COXpPAHEHHsI 3/I0pOBbS M COONIOAECHHUS HOPM 3KOJIOIMYECKOIo
MIOBEJICHUS B OKPYXKaloIlIel cpee;

paboTaTh B TPYMIIE C BHIOJHEHUEM PA3TMYHBIX COLMATIBHBIX POJICH, TIIAHUPOBATh
paboTy TIpynmbl, paUUOHATIBHO pACIPEAENsATh OO0S3aHHOCTHM U IUIAHUPOBATh
JIeSITEIbHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJeKBaTHO OIICHUBATh BKJIAJ KaXKJIOTO
U3 YYaCTHUKOB TPYIIHI B PEIICHNE pacCMaTPUBAEMON TIPOOIIEMBI.

K xonny o0yuenust B 11 kjacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD y O0YHAIOITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha TMpUMEpax poJib U Mecto (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpA, B PA3BUTUHA COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B TNPAKTUYECKON JESITEIbHOCTH JIIOAEH, ILEJOCTHOCTh W E€IUHCTBO
bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHMIIBI TPUMEHEHUS! U3YYCHHBIX (DPM3MYECKUX MOJIENCH: TOYSUHBIN
AIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUEUHbIM UCTOYHUK CBETA, SiAEpHAs MOJENb aTOMa,
HYKJIOHHAs MOJI€JIb aTOMHOTO si/ipa NP pelieHrnd PU3NUeCcKuX 3aj1ay;

pacno3HaBaTh (pU3MYECKHE SBICHUS (IPOLECChl) M OOBSACHATh UX HA OCHOBE
3aKOHOB JJICKTPOJAVMHAMUKH M KBAaHTOBOM (DU3UKHU: DJIEKTPUYECKasl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XHWMHUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHE
MarHuTOB, SJIEKTPOMAarHUTHAs WHAYKIIUS, TEUCTBHE MAarHUTHOTO IOJs HA IPOBOJIHHK
C TOKOM ¥ JBIDKYIIMACS 3apsij, DJEKTPOMAarHUTHBbIC KOJeOaHWS W  BOJIHBI,
MPSIMOJIMHEMHOE PACTIPOCTPAHCHHE CBETA, OTPAKEHUE, TIPEIOMIICHUE, HHTep(epeHIIns,
mudpakiys U TOJApU3ANMs CBETa, AUCIEpcHst cBeTa, (OTOdIEKTpUUYeCKUid 3P eKT
(boToaddexT), cBeToBOe AaBleHHE, BO3HUKHOBEHHE JIMHEMUYATOrO CIIEKTpa aroma
BOJIOPO/JIa, €CTECTBEHHAsI U UICKYCCTBEHHAs paIMOAKTUBHOCTb;
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ONUCHIBATh HW3YYEHHBIE CBOICTBa BellecTBa (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHYECKHUE, DJIEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) M 3JIEKTPOMArHUTHBIE
ABJIEHUS (IIPOLECCHI), UCTIONB3YsI (PU3NUECKUE BETUYMHBI: 3JIEKTPUUECKHUM 3apsii, Cuia
TOKAa, JJIEKTPUYECKOE HANpPsDKEHHE, JJIEKTPUYECKOE CONPOTUBIEHUE, PA3ZHOCTH
NOTEHIMAJIOB, JIEKTPOABUKYILAS CUia, pad0oTa TOKA, MHAYKIMS MarHUTHOTO MOJIS, CUla
Awmnepa, cwia JlopeHna, MHAYKTMBHOCTb KaTyIIKH, SHEPIUs JJIEKTPUYECKOTO MU
MarHUTHOTO IOJIEH, IEPUOJ U YacTOTa KOJeOaHUN B KOJeOATEIbHOM KOHTYpE, 3apsia U
CHJIa TOKa B TPOIECCe TapMOHUYECKHX DJIEKTPOMArHUTHBIX KojeOaHu#, (QOKycHOe
pacCTOSIHUE M OINTHYECKasl Cuia JMH3bI, IPU ONMCAHUM IIPAaBUJIBHO TPAKTOBATh
(bu3HYECKU CMBICIT UCTIONB3YEMBIX BEJIIMYMH, UX 0003HAYCHUS U €IUHUIIBI, YKa3bIBaTh
(opMyJibl, CBA3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEJIMYMHAMY;

OINUCHIBAaTh U3yYEHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YACTOTA CBETA, YIHEPTUS
U UMITYJIbC (POTOHA, IEPHO/] NTOJIypaCcIIaja, SHEPTUS CBSI3U aTOMHBIX sIJIep, IPU ONIMCAHUU
IPaBUIBLHO TPAKTOBATh (PU3HUUECKUI CMBICI UCTIOIb3YEMBIX BETUYHH, UX 0003HAUYECHUS U
€VHMIIBI, YKa3blBATh (POPMYJIbI, CBS3bIBAIOLIME JIAHHYI0 (PU3UYECKYI0 BEJIHYUHY
C IpyTUMH BEJIMYMHAMU, BBIYUCIIATH 3HaUYCHUE (PU3NUECKON BEITMUUHBI;

aHAJIU3UPOBATh (PU3UUYECKHE MPOIIECCHI U SIBJICHUS, UCIIOJIb3YS (PU3NYECKHUE 3aKOHBI
Y NpUHIMIBL: 3aK0H OMa, 3aKOHBI ITOCJIEN0BATEIBHOTO U MMAPAIUIEIBHOTO COEAMHEHUS
IIPOBOJHUKOB, 3aKOH J[xoyns—J/leHna, 3aKOH AJIEKTPOMAarHUTHOM WHIYKIIMH, 3aKOH
NPSIMOJIMHEMHOTO PACIPOCTPAHEHHSI CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHbI
IpEJOMJICHUSI CBETa, ypaBHEHHUE OiHIuTeiiHa Mg (oTtorddekra, 3aKOH COXpPaHEHUS
SHEPIuM, 3aKOH COXPAaHEHUs MMIYJIbCa, 3aKOH COXPAHEHHUsS AJIEKTPUUYECKOTO 3apsia,
3aKOH COXPAHEHUsI MaCCOBOTO YKCJIA, IOCTYJIAThl bopa, 3aK0H paJlnoakTUBHOIO pacnana,
OpU STOM pa3iuyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BBIPKEHUE U YCIIOBHS (TpaHULbl, 00J1aCTH) TPUMEHUMOCTH;

ONpEeNeNsITh HANpaBJICHHE BEKTOpPA WHAYKIMUM MArHUTHOIO TOJIS MPOBOJHUKA
C TOKOM, cuiibl Ammnepa u cuisl JlopeHua;

CTPOUTh M ONHCHIBATH M300pa’KE€HHE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIoM, TOHKOM
JINH30M;

BBIMOJIHATH SKCIIEPUMEHTHI [0 UCCIIETOBAHUIO (PU3NUYECKUX SIBJICHUH U MPOLIECCOB
C HUCIIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX W3MEpPEHUW: MpU 3TOM (POpMYIHpPOBATh
npoOsieMy/3ajady W TUIOTE3y Y4e€OHOro OKCIEPUMEHTa, COOMpaTh YCTaHOBKY
U3 IPEIOAKEHHOTO 000PYI0BaHUs, MPOBOIUTH OIBIT U (DOPMYJIUPOBATH BHIBOBI;

OCYIIECTBIISATH NMPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, IPU ITOM
BBIOMPATh ONTUMAJBHBIA CIOCOO HM3MEPEHUS W HCIOJIb30BATh HM3BECTHBIE METOMbI
OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HUCIOJIb30BAHUEM IMPSIMBIX
U3MEpPEHU: TpPU HTOM KOHCTPYHUPOBATh YCTaHOBKY, (DHUKCHUPOBATh PE3YJIbTAThHI
NOJyY€HHOW 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BUAE TaONHIl U TpaduKOB, JIenaTh
BBIBO/IBI IO pe3yJbTaTaM UCCIEeI0BAHMUS;
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co0roAaTh paBuiia 0€30MacHOro TpyAa MPH MPOBEIEHUH HCCIEA0BAHNN B paMKax
y4e0HOr0 3KCIEpUMEHTa, Y4eOHO-UCCIENOBATENbCKOW W IPOEKTHON JEATEIbHOCTU
C UCTIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOT0 000PYI0BaHMS;

pemarh pacyéTHbIE 3aJaud C SBHO 3aJaHHON (PM3UYECKON MOJAEINBIO, UCHOIb3Ys
(¢u3nyecKknue 3aKOHbl M TNPUHIUIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/ayd BBIOMPATH
bu3nYECKyI0 MOIEIb, BBIACITH (PU3MUECKUE BEIUYUHBI U (DOPMYITbI, HEOOXOAUMBIE IS
€€ pelIeHMs], IPOBOAUTE PAaCUYEThl M OLICHUBATh PEaJbHOCTh IIOJYYEHHOTO 3HAYEHUS
(U3UYECKON BEITMYNHEI;

pemiaTh KayeCTBEHHBIE 3aJlayd: BBICTPAMBATH JIOTUYECKHM HEMPOTHBOPEUUBYIO
LEMOYKY pACCYXACHUI € ONOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3YecKue SIBICHUS;

HCIIOJIb30BaTh IPU PEHICHUH Y4YEOHBIX 3aJa4 COBPEMEHHbIE HH(OpPMALMOHHBIE
TEXHOJIOTUH JUIsl TIOWCKA, CTPYKTYpHUPOBAHUS, HWHTEPIPETALUU W IPEICTaBICHUS
y4€0HOI U HAyYHO-TIONYJIAPHON HH(DOPMAIINH, TOITYYEHHOU U3 pa3InYHbIX HICTOYHUKOB,
KPUTUYECKU aHATTM3UPOBATH MOIyYaeMyI0 HH(POPMALIHIO;

OOBSACHATh NPHUHLMMBI JEUCTBHUS MaIIUH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3anyaTh yCIOBUS UX O€30MaCHOTO MCIIOIb30BAHMS B TIOBCEAHEBHOM )KU3HH;

OPUBOJUTH MPUMEPHI BKJIAAa POCCUWCKUX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B 00BICHEHHE MPOLECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS N0 (PU3MKE B IOBCEIHEBHOM O KU3HU
Uil obecriedeHusi 0e30MacHOCTH IMpU OOpalieHuu ¢ NpUOOpaMH M TEXHUYECKUMU
yCTpOMCTBaMM, JJIsi COXpPAHEHHsI 3/I0pOBbS M COOJIIOJCHHUS HOPM SKOJIOTMYECKOIo
MOBEICHUS B OKPYXKAIOIIEH CPEJIC;

paboTaTh B IpyMIIE C BHINOJIHEHUEM Pa3IMUHbIX COLMAIBHBIX POJIEH, MIIaHUPOBATh
paboTy Trpynmbl, pPAMOHAIBHO paclIpeAessTh OO0S3aHHOCTH W IUIAHHPOBATH
NeSATEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJ€KBAaTHO OLIEHMBATh BKJIAJ Ka)XJ0TrO
U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCMaTpUBaeMON TPOOIIEMBI.
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TEMATUYECKOE IITAHUPOBAHUE'

10 KJIACC
HaumenoBaunue
Ne KomnnuectBo OCHOBHBIE BUIBI AEITEIHHOCTA
pa3/iesioB U TEM [IporpammHoOe conepxkanue
n/n 4acoB o0yJaromuxcs

y4eOHOro npeaMera

Pa3znen 1. ®u3uka U MeTOAbI HAYYHOI0 O3HAHUS

1.1 | ®usuka u MeToIbI 2 ®u3uka — HayKa 0 IpUPOJIE. N3yyeHnue HayyHbIX (3IMIUPUUECKUX U
HAy4YHOTI'O MIO3HAHUS Hay4nble MeTO/IBI IO3HAHUS TEOPETHUYECKUX ) METOJI0B ITO3HAHHUS
OKPYKaIOILIETO MHpA. OKPYXAaIOILEro MUpa.
Ponb 3xkcniepumenTa u Teopun OO0cyxaeHue rpaHul NPUMEHUMOCTH
B IIPOLIECCE MO3HAHUS IPUPOJIBI. (U3UYECKUX 3aKOHOB U TEOPHIA.
DKCHEepUMEHT B (PU3HKE. PaboTa B rpyIire 1o noaroToBke
MopenupoBaHue PU3NYECKUX KOPOTKHUX COOOLIEHUI O POJIU U MECTE
SABJIEHUN U mpoueccoB. Hayunbie (GU3MKHN B HayKe U B MPAKTUYECKOI
runoresbl. PU3n4eCcKue 3aKOHbI U JEATEIIBHOCTH JIFOACH.
TeopuHu. I paHULIbI MIPUMEHUMOCTH JleMOHCTpanys aHAJIOTOBBIX U
¢u3nueckux 3akoHOB. [IpuHIUN U (GPOBBIX U3MEPUTENBHBIX PUOOPOB,
COOTBETCTBHS. KOMITBIOTEPHBIX TaTYUKOB.
Ponb u mecTo dpuszuku OcBoeHue OCHOBHBIX TPUEMOB pabOThI
B (pOpPMUPOBAHUHU COBPEMEHHOM ¢ unudposoii 1aboparopueit o pusnke
Hay4YHOU KapTHUHBI MUDA,
B [TPAKTUYECKOMN JIESTEIBHOCTH JIFOAEH
Hroro no pazgeny 2

! Ipu paspaGotke paGoueit mporpaMMbl B TEMATHYCCKOM [LUIAHHPOBAHHMH JOJKHBI OBITh YUTCHBI BO3MOKHOCTH HCIIOJIB30BAHMS ICKTPOHHBIX (IIH(POBBIX)

00pa30BaTeIbHBIX PECYPCOB, ABISIONINXCS YIeOHO-METOAMYECKUMHI MaTepHaIaMy, COAepKaHHe KOTOPhIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 00pa30BaHUH.
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Pa3nen 2. Mexanuka

2.1

Kunemarnka

MexaHnueckoe JBHXKEHHUE.
OTHOCUTENTBHOCTh MEXAHUYECKOTO
nBwxkennsa. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOpPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTepHAIbHON TOUYKH,
UX TIPOEKIIMU HA OCH CUCTEMBI
koopauHat. CloxxeHue
MIEPEMEILICHUH U CI0KECHUE
CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
NPSAMOJIMHEWHOE JBUKCHUE.
['paduku 3aBUCUMOCTH KOOPMHAT,
CKOPOCTH, YCKOPEHHUS, ITyTH U
NepEMEILICHHS] MaTEPUATBLHON TOUKH
OT BPEMEHH.

CBoOoHOE MajieHue. Y CKopeHue
CBOOO/IHOTO ITaJIECHUS.
KpuBonuneiiHoe 1BUXEHHUE.
JIBrKeHHe MaTepUaIbHOM TOYKHU
10 OKPY>KHOCTH C TTOCTOSTHHOM TIO
MOJIYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[Tepuon n yactora obpareHusl.
[eHTpOCTpEMHUTENIBHOE YCKOPEHHUE.
TexHuyeckue ycTponucTBa u

[IpoBeneHne SKCIEPUMEHTA: U3YyUCHHE
HEPABHOMEPHOTO JIBUKEHUS C LIEJIbIO
OMpeIeJICHUs] MTHOBEHHOW CKOPOCTH;
MCCIIEJOBAHUE COOTHOIIEHUS MEXKTY
MyTSIMU, IPOUJIEHHBIMU TEJIOM

3a MOCJe0BaTEIbHbBIC PABHBIE
MIPOMEKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBU>KCHUU

C HAYAJIbBHOW CKOPOCTBIO, PABHOU HYIIIO;
M3YUYCHUE IBUKEHUS IIapUKa B BI3KOU
YKUJIKOCTH; U3YUYEHUE JIBHXKCHUS TEa,
OpOIIEHHOTO TOPU30HTAIBHO.
OOBsICHEHNE OCHOBHBIX MPUHITUIIOB
JIEVCTBHS TEXHUUECKUX YCTPOUCTB,
TaKuX KakK: CIIUJIOMETP, IEMHbIE U
pEMEHHBIC Nepe/laun JBIKCHUS; U
YCIIOBUH UX O€3011aCHOTO
MCIIOJIb30BaHUs B MOBCEIHEBHOM
KU3ZHHU.

Pemiennie pacu€THbIX 33714 C SIBHO
3QTaHHOM (PU3HYECKON MOJCIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX (POPMYIT
KUHEMAaTUKHU.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEH KHHEMATHYECKUX
BEJIMYMH OT BpEMEHU

JUJ1s pPABHOMEPHOTO
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IIPAaKTUYECKOE IPUMEHEHMUE:
CIIUJIOMETP, IBUKEHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE NTEpeIaun

Y paBHOYCKOPEHHOTO ITPSIMOJIMHEWHOT O
JBUKCHUS.

Pacnio3znaBanue pu3nueckux siBICHUN
B yU€OHBIX OIIBITaX U OKpYXKarouleu
JKA3HU: PABHOMEPHOE U
PABHOYCKOPEHHOE NPSMOJIMHENHOE
JBUKEHHE, CBOOOIHOE MaJICHUE Tel,
JBH>)KEHHUE TIO OKPYKHOCTH.

Onrcanne MEXaHNYECKOTO JBUKECHUS
C MCTIOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: KOOPJINHATA, ITyTh,
[IEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHE.
PaboTa B rpynmnax npu mjiaHupoOBaHUM,
IIPOBEJACHUN U UHTEPIIPETALIUN
pPEe3yJbTaTOB OIBITOB U aHAJIN3E
JOTIOJTHUTENIBHBIX UCTOYHUKOB
uH(pOpMAIUHU TIO TEME

2.2

Jlnnamuka

IIprHIMI OTHOCHUTEIBHOCTH
lNanunes. llepBpiit 3akoH HproToHa.
NHepunanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunnun
CyIEepNO3uLINKU CUl. BTOpoii 3aKoH

HrroToHa mist MatepuaibHON TOYKH.

Tpernii 3akoH Hprotona

JUTSI MAaTepUAIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUS.
Cuna Tsoxectu. [lepBas
KOCMHUYECKAast CKOPOCTb.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIIUX
TeN.

N3ydeHne 3aBUCUMOCTH CHJIb
yOpyrocTu oT AehopMariii; CpaBHCHHUE
CUJI TPEHHS TIOKOSI, KAaUeHUs U
CKOJIbKEHHUSI.

OObsicHEHHE HEBECOMOCTH.
IIpoBenenue 3xcniepumMeHTa:
UCCIIEIOBAHUE 3aBUCUMOCTH CHUJI
YOPYTrOCTH, BOSHUKAIOIIUX B MPYKUHE
U PE3UHOBOM 00pasle, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunabl TpeHus (moxos,
CKOJIb>KCHHUSI, KAUCHHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUs CKOJIbKEHUS U Cujia
TpeHus nokos. Koapdpuunent
TpeHus. Cuia COnpOTUBIICHUS
MIPU JBUKEHUM Teja B )KUIKOCTU
WJIU Ta3e.

[TocTtynarenbHOE U BpalllaTeNbHOE
JIBKEHUE a0COTIOTHO TBEPIOTO
Tena.

MOMEHT CHJIBI OTHOCUTEIBHO OCH
Bpamenus. [neqyo cumel. Y cinoBus
paBHOBECUS TBEPJIOTO TEJIA.
TexHuueckue ycTpoucTsa u
MPaKTHYECKOE MPUMEHEHUE:
MOAIIUITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITYTHHUKOB

nedopManuu; u3ydeHue JTBHKECHUS
OpycKa 1o HaKJIOHHOM TJIOCKOCTH;
HCCIIEIOBAHKUE YCIIOBUM paBHOBECHUS
TBEPAOTO TEJIa, UMEIOIIETO OCh
BpaIeHusl.

OOBsicHeHHE 0COOEHHOCTEH
PaBHOMEPHOTO ¥ PABHOYCKOPEHHOTO
MPSMOJIMHEMHOTO JIBUXKEHUS,
CBOOOTHOTO ITaJICHUS T, TBHKCHUS
M0 OKPY>KHOCTU Ha OCHOBE 3aKOHOB
HproTona, 3aKk0Ha BCEMUPHOTO
TATOTCHHUS.

OOBsiICHEHNE OCHOBHBIX MPUHITAIIOB
JEUCTBUSI TIOIIUITHUKOB U UX
MPaKTUYECKOTO IPUMCHCHHUSI.
OObsicHEeHUE IBUYKEHUS UCKYCCTBEHHBIX
CITyTHHUKOB.

Pemenne pacu€THbIX 3a71a4 C SBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCIIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 (GOpMyJ TUHAMUKH.

PacriosnaBanue Gpu3nyeckux sIBJICHUIN
B Y4€OHBIX OTIBITAX M OKPYKAIOIIEH
YKU3HH: MHEPIIUS, B3AUMOJICHCTBHE TE.
AHanu3 pU3NIECKUX MpOIECCOB U
SIBJICHHH C UCTIOJIb30BAaHUEM 3aKOHOB U
MPUHITUIIOB: 3aKOH BCEMHUPHOTO
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tarotenus, 1, II u III 3akonsl HeroTOHA,
MIPUHIIUIT CYTIEPHO3ULIUU CHJI, IIPUHIAII
PaBHONIPABHOCTH MHEPIIUATIBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpAaHEHUS B
MEXaHUKe

Nmmynibc MaTepuaibHON TOYKHU
(Tena), cucTeMbl MaTEpUATbHBIX

TOYeK. VIMIyJIbC CHIIBI M1 H3MEHEHUE
HMMITYJIbCA TeJIa. 3aKOH COXPAHEHUS
uMItysbca. PeakTuBHOE JBUKEHUE.

Pa6ora cuibel. MOIIHOCTD CHUIHI.
Kunernueckas sneprus
MaTepUAILHOU TOUKHU. Teopema
00 M3MEHEHUH KUHETUYECKOU
SHEPTHUH.

[TorenunanbHas SHEPTUSL.
[loTeHmanbHas SHEPTUA YIIPYTO
ne(opMUPOBAHHOM MPY>KUHBI.
[ToTeHmanbHast sHEprUs Teia
BOJIM3M MOBEPXHOCTU 3EMIIH.
IloTeHnuanarHbIE U
HETOTEHIIUAIbHBIE CHITBI. CBSI3b
pabOThl HEMOTEHITUATBHBIX CHII
C U3MEHEHUEM MEXAHUYECKON
SHEPTUM CUCTEMBI TEN. 3aKOH
COXPaHEHUSI MEXAaHUYECKON
SHEPIHUH.

Yrpyrue u Heynpyrue

[IpoBeneHne FIKCIEPUMEHTA: U3YUCHHE
a0COJIIOTHO HEYNPYToro yaapa

C TIOMOIIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasSTHUKOB; UCCIICIOBAHUE
CBSI3U paOOTHI CUJIbI C UBMEHEHHEM
MEXaHUUYECKOMN IHEPTUH Tesa

Ha IpUMEpPE paCTHKEHUS PE3UHOBOTO
KIyTa.

Orenka aOCOIOTHBIX M OTHOCUTEBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

Peuienue pacu€THbIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C HCTO0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 HOpMyJ TMHAMUKU U 3aKOHOB
COXpaHECHHS.

Pelienne kaueCTBEHHBIX 3a/1a4

C OIOPOW HA U3YUYEHHBIE B Pa3JIeiie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS.

Onucanne MEXaHUYECKOr0 ABUKEHHUS C
UCITOJIb30BaHUEM (DU3HUCCKUX BEITMIHH:
HMMITYJIbC T€Ia, KHHETUYECKAs SDHEPT U,
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CTOJIKHOBEHHSI.

TexHuueckue yCTpoucTBa u
MPAKTUYECKOE MPUMEHCHUE:
BOJIOMET, KOTIEP, MTPYKUHHBIN
MHUCTOJIET, IBUKEHUE PAKET

MOTEHIIUAJIbHAS SHEPTUS, MEXaHUYECKast
paboTta, MexaHU4eCKasi MOIIHOCTb.
AHanu3 pU3nYecKux MpoueccoB u
SBJICHUM C UCOJIb30BAHUEM 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU SHEPIUH,
3aKOHA COXPAHECHUS UMITYJIbCA.
OOBsiCHEHNE OCHOBHBIX MPUHIIUIIOB
JIEUCTBUS U MPAKTUYECKOTO
MPUMEHECHUSI TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: BOJOMET, KOIED,
MPY>KUHHBIN MUCTOJIET.

OOBbsicCHEHUE ABUKEHUS PAKET C ONOPOM
Ha W3y4YCHHbIC (PU3NUECKHE BEJIMUUHBI U
3aKOHbI MEXaHUKH.

Hcnonb30BaHue Mpy MOArOTOBKE
COOOIIEHUM O TPUMEHEHUU 3aKOHOB
MEXaHHUKU COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTUN JIJIsI
MOUCKa, CTPYKTYpUPOBAHHS,
MHTEPIPETALNN U MPEJICTABICHUS
nH(popMaIuu, KpUTUUECKUN aHan3
noJryqaeMou nHpopMaIuu

[IpoBeneHne KOCBEHHBIX U3MEPEHUN,
HUCCIe0BaHN 3aBUCUMOCTEN
(bU3MYEeCKUX BETMYNH, POBEPKA
MPEI0KEHHBIX TUIIOTE3

Hroro no pazaeny

18
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Paznen 3. MoJieky/sipaasi pu3nka M TepMOAMHAMHUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUU

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH U UX ONBITHOE OOOCHOBAHHME.
BpoyHOBCKOE IBUKEHUE.
Huddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHIl BEIISCTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEW U TBEPABIX TEN U
00BbSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE ITUX Mojeieii. Macca u
pa3mepsl MoJieKyJl. KonnuecTBo
BemiecTBa. [locTosiHHas ABoraspo.
TerioBoe paBHOBECHE.
Temnepatypa u €€ U3MepEHHUe.
[Tkama remneparyp Llenbcust.
Mopenp uneajapbHOro rasa.
OcCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKON
TEOPUHU UICATBLHOIO rasa.
AOcomroTHas TemMIepaTypa Kak Mepa
CpEIHEN KNHETUYECKON DHEPTUU
TETUIOBOTO ABMXKEHHUS YaCTHII rasa.
[ITkama remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kitanenpona.

3akoH JlanbToHa. M3omporiecchl

IIpoBeneHue 3KCIEpUMEHTA:
ONpEICJICHHE MACChl BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEepeHN 00bEMa KOMHATHI, 1aBIICHUS
U TEMIIEpaTyphl BO3AyXa B HEWl;
HCCJIEIOBAHNE 3aBUCHUMOCTU MEXIY
napamMeTpaMH COCTOSIHHS Pa3peKEeHHOro
rasa.

OneHka abCOJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MepeHUN PU3NIECKUX
BEJINYHUH.

OOBbsicCHEHNE OCHOBHBIX MPUHIUIIOB
JENUCTBUN TEpMOMETpa U OapoMeTpa U
YCIIOBHUH UX O€3011aCHOTO
UCIIOJIb30BAHUS B TOBCETHEBHOM
KU3HH.

Pacnio3naBanue Gpuznyueckux siBICHUN

B yU€OHBIX ONBITAX U OKpYXKaromiei
KU3HU: TUPy3usi, O pOyHOBCKOE
JBUYKEHUE.

Onucanue TENIOBBIX ABICHUN

C UCTIOb30BaHUEM (DU3UUECKUX
BEJIMYMH: JIaBJICHUE Ta3a, TeMIlepaTypa,
CpEIHss] KHHETUYECKast SHEPIUs
Xa0TUYECKOTO JBUKEHUS MOJIEKYJI,
CpEIHEKBagpaTH4Has CKOPOCTh

35



B UJICAJIBHOM T'a3€ C MOCTOSIHHBIM
KOJIMYECTBOM BEIlIECTBA.
['padmyeckoe mpencraBaeHue
M30IPOLIECCOB: U30TEPMA, H30X0Pa,
nzo0bapa.

TexHuueckue ycTpoucTBa U
MPaKTUYECKOE TPUMEHEHUE:
TEPMOMETp, OapoMeTp

MOJIEKYII.
AHanu3 pU3NYeCKUx MpoeccoB u
siBIICHUH ¢ ucnojab3oBanueM MKT,
ra3oBbIX 3AKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW SHEPTUH TETUIOBOTO
JBIDKEHUS MOJIEKYJT C a0COTFOTHOU
TEMIIEPaTypPOH.

Pemienne pacu€THbIX 33724 C SIBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C HCIO0JIb30BAHHEM OCHOBHBIX
nosioxxeHuit MKT, 3akoHOB 1 popmyn
MOJIEKYJIAPHOUN (PU3HKHU.

PaboTa B rpynmax rnpu rjiaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
pPE3yJbTAaTOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB
uH(MOpMAIUHU TIO TEME

3.2

OCHOBBI
TEPMOTUHAMUKHN

10

TepmoanHaMuueckasl CUCTeMa.
BuyTpeHnHss sHeprus
TEPMOJNHAMUYECKON CUCTEMBI U
CcIOCcOObI €€ N3MEHEHMUS.
KommuecTBo TermmoTer 1 padboTa.
BuyTpeHHss1 sHEprug 0JHOATOMHOTO
HUIeaJIbHOro ra3a. Buabl
TEIUIONEPEIaun: TEMIOTPOBOIHOCTb,
KOHBEKLMS, U3IyUYCHUE. Y IeTbHAs
TEIIOEMKOCTh BEIIICCTBA.

IIpoBeneHue 3KCIIEpUMEHTA: U3MEPEHUE
YAENBHON TEMIOEMKOCTH BEIIECTBA.
OrieHka aOCOJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEpEHUN (HU3NIECKUX
BEJINYUH.

N3yuyenue Mojeseit mapoBoit TypOWHBI,
JIBUTATEIIsI BHYTPEHHETO CrOpaHus,
PEaKTUBHOIO JIBUTATEJIA.

OObsicCHEHUE PUHITATIOB ACHCTBUS U
YCJIOBHI O€30MaCHOTO MCTIOIB30BAHUS

36



KonuuecTBO TEIJIOTHI

IIpH TEIUIoNEepeaaye.

[TonsTre 06 agnabaTHOM MpoIecce.
IlepBblii 3aKOH TEPMOJVHAMUKH.
[IprmeHeHue nepBoro 3aKOoHa
TEPMOJUHAMUKHU K U30MPOIECCAM.
I'paduueckas uaTEpIIpETALIUS
paboThI raza.

Bropoli 3ak0H TepMOIMHAMUKH.
HeoGpaTumocTs npoiieccon

B IIPUPOJIC.

TennoBbie MalvHbI. [IpuHIUIIBI
JIEHCTBUS TCIUIOBBIX MAIIIMH.
[IpeobpazoBanms SHEPTUU

B TCIUIOBBIX MaIlIMHAX.
KoaddumueHT nose3Horo n1eMcTBus
TEIUIOBOM MaIIWHBEI.

Hukn Kapuo u ero ko3ppunueHt
MOJIC3HOI'O JICHCTBUSL.
DKOJIOTHUECKHUE TPOOIEMbI
TETJIOPHEPTETUKH.

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHECHUE:
JIBUraTellb BHYTPEHHETO CrOpaHusl,
OBITOBOM XOJIOMILHHUK,
KOHAUIMOHED

B ITIOBCEHEBHOM JKM3HU JABUTATEIIS
BHYTPEHHETO CTOpaHHUsi, OBITOBOTO
XOJIOIUIIbHUKA, KOHJIULIUOHEPA.
Onucanue CBOMCTB TN U TEIJIOBBIX
SBJICHUU C UCIIOJIb30BAaHUEM
bu3nYecKuX BeTUYHH: JIaBJICHUE T'a3a,
TeMmrepaTypa, KOJIM4eCTBO TEIUIOTHI,
BHYTpPEHHSIS1 DHEprusi, paboTa rasa.
Perienne pacu€THbIX 33714 C SIBHO
3aTAaHHOM (PU3UYECKON MOJCIBIO

C HCTIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 HOpMyJT MOJIEKYJISIpHOU (PU3UKH U
TEPMOJUHAMUKH.

Perienne kauyecTBEHHBIX 3a/1a4

C OMOPOM Ha U3YYEHHBIE B pa3jee
«MounekynspHas pusnka u
TEPMOJMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SIBJICHUSL.

PaboTa B rpynmnax npu aHaiause
JIOTIOJTHUTEJIbHBIX HCTOYHUKOB
uH(pOopMaIUK 10 TEME
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3.3

ArperarHbie
COCTOSIHUS BEILIECTBA.
da30BbIE MEPEXO/IbI

[TapooOpa3oBaHue U KOHECHCAIIMS.
Wcnapenue u kunexHue.
AOCOTIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTb BO3yXa. HachlleHHBIH
nap. Y ieiapHas Tersiora
mapooOpa3oBaHusl. 3aBUCUMOCTD
TEeMIIepaTypbl KUTICHUS OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
amop(HbIe Tena. AHU30TPONUS
CBOMCTB KpucTamoB. Kujakue
kpuctauibl. COBpeMEHHBIE
matepuainbl. [naBnenue u
KpUCTAJUIM3alus. Y elibHas TeIIoTa
miasienus. Cyonumanus.
YpaBHeHUE TEIIOBOTO OajIaHca.
TexHuueckue ycTpoucTsa u
IPAaKTHYECKOEe MPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
MIOJTyYEHUST COBPEMEHHBIX
MaTepuasoB, B TOM YHCIE
HAaHOMAaTEPUAJIOB,

Y HAHOTEXHOJIOTUHU

[IpoBeneHNe KCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3yXa.
Onenka aOCOIOTHBIX U OTHOCHTEIIBHBIX
MOTPEIIHOCTEN U3MEepeHUH (HU3MUECKUX
BCJIMYHH.

N3yyeHue CBONCTB HACBIIIEHHBIX
NapoB, CIIOCOO0B U3MEPEHHUS
BJIA)KHOCTH

HaOnronenue kunenus npu
MMOHMYKEHHOM JIaBJICHUM, HArPEBaHUS

Y TUJIABJICHUS] KPUCTAJUTMYECKOTO
BCILIECTRA.

OOBsiCHEHUE IPUHIUIIOB JICUCTBUS U
yCJI0BUM 0€30MaCHOI0 UCTIOIb30BaHUS

B MOBCEIHEBHOM JKM3HU TUTPOMET)A,
MICUXPOMETPA, KaJopuMeTpa.

N3ydeHne TEXHOJIOTUI NOIYyYEHUS
COBPEMEHHBIX MAaT€pHUaoOB, B TOM YUCJIIC
HAaHOMATEPUAJIOB.

Pemienue pacu€THBIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJCIBIO

C HUCMOJIb30BAHUEM YPABHEHUS
TEIIOBOIr'0 OaJiaHca.

Pemrenne xauecTBEHHBIX 33724

C OIIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PHU3UICCKHE
SIBJICHUS 110 TEME.
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Pacno3naBanue Qpuznyeckux siBJICHUN
B YU4E€OHBIX OMBITaX U OKPYXKarolen
KU3HU: Tepopmanust TBEPABIX Tell,
HarpeBaHUe U OXJIAKJIEHUE Tel,
U3MEHEHHUE arperaTHbIX COCTOSTHUHN
BEI[ECTBA U OOBSICHEHNE UX Ha OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
buzuKH.

Hcnonb3zoBanne MHPOPMaIIMOHHBIX
TEXHOJIOTHH JIJIS IOMCKA,
CTPYKTYPHUPOBAHHUSI, HHTEPIIPETAIINH H
MIPEICTABICHUS] HHPOPMAITUA TIPU
MOATOTOBKE COOOIICHHUI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOU (DU3UKU U
TEPMOJIMHAMUKHU B TEXHUKE

1 TEXHOJIOTHUSIX

Hroro no pazgeny 24
Paznen 4. JiekTpoauHAMUKA
4.1 | DnekTpocTaTuka 10 DnekTpuzanus teil. dnektpuueckuid | [IpoBeneHue skcrepuMenTa: u3MepeHue

3apsa. JlBa BUIa SIIEKTPUUECKUX
3apsaoB. [IpoBogHuKY,
JTUBJIEKTPUKHU U TTOJIYIIPOBOJHUKH.
3aKOH COXpaHEHHS DIIEKTPHUIECKOTO
3apsaa.

B3aunmoneiicTBue 3apsioB. 3aKoH
Kynona. ToueuHbI1l 351€eKTpUYECKHN
3apsAl. DIEKTPUUYECKOE MOJIE.

AJIEKTPOEMKOCTH KOHJIEHCATOPA.
OrneHka aOCOMIOTHBIX U OTHOCHUTEIbHBIX
MOTPEUIHOCTEN U3MEpEHUN (PU3NUECKUX
BEJIMYHH.

N3yuyenune npuHUKUNOB JECUCTBUSA
BJIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCATOpA.

N3yyenune npruHUMUIIOB IEUCTBUSA
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Hanpsk€EHHOCTB JIEKTPUYECKOTO
noJist. [IpuHIuMn cynepno3unuu
BJICKTPUYECKUX MoJIeH. JInauum
HANPSHKEHHOCTU 3JIEKTPUYECKOTO
TIOJISL.

Pabota cui 31eKTpoCcTaTuuecKoro
nons. [lorennuman. PazHocts
noTeHMaoB. [IpoBogHUKY 1
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM MOJIE.
JlnanexTpruyeckas IpOHULIAEMOCTb.
DnekTpoémkocTb. Konnencarop.
DJIEKTPOEMKOCTb TJIIOCKOTO
KOHJIEHCAaTopa. DHEPrus
3apsHKEHHOTO KOHJIEHCATOPA.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MTPUMEHECHHUE:!
3JIEKTPOCKOII, AJIEKTPOMETD,
3JIEKTPOCTATUUYECKAsl 3allINTa,
3a3eMJICHHE AJIEKTPOITPUOOPOB,
KOHJIEHCATOP, KOITMPOBAJIbHBIN
arnmapar, CTpyUHbIN IIPUHTED

U YCJI0BUI 0€30MacHOr0 MPUMEHEHUS

B IIPAKTUYECKOMN KHU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOTO
MIpUHTEpA.

PaccmoTpenue pusndeckux OCHOBaHUM
AJIEKTPOCTATUYECKOM 3aIUTHI U
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Pemenue pacu€THbIX 3a71a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOPMYJ DIIEKTPOCTATUKHU.

Pemenne KkayecTBEHHBIX 33]1a4

C ONOPOU HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBJICHUSI DJIEKTPOCTATHKHU.
Pacnio3naBanue Gpuznyeckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIeh
KU3HU: DJICKTPU3ALINS TEl,
B3aUMOJICHCTBHE 3apsI10B U OOBSICHEHUE
WX Ha OCHOBE 3aKOHOB U (hOPMYJT
ANEKTPOCTATUKH.

Onucanue n3y4eHHbIX CBOMCTB
BEILECTBA U DJIEKTPUUYECKUX SIBJICHUI

C UCIIOJIb30BAHUEM (PU3UUECKHUX
BEJIMYMH: 3JIEKTPUYECKUM 3apsif,
HaIpPsKEHHOCTD SJIEKTPUYECKOTO MO,
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MOTEHINAJ, Pa3HOCTh NOTEHIIMAJIOB,
AIIEKTPOEMKOCTb.

AHann3 GU3nYecKuX MpoIEeCcCOB U
SBJICHUU C UCIIOJIb30BaHUEM
(bu3MYECKUX 3aKOHOB: 3aKOHA
COXPaHEHUS JEKTPUUECKOTO 3apsia,
3akoHa KymoHna.

PaboTa B rpynnax npu aHaiuse
JIOTIOJTHUTEbHBIX UCTOUHUKOB
uH(GOpPMaIMU U IOJITOTOBKE COOOLIECHUI
O IIPOSIBIICHUH 3aKOHOB 3JIEKTPOCTATHKHU
B OKpY>KaIoIIeH KU3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

IlocTostHHBIIHI

DIEKTPUYECKUH TOK.

Toku B pa3inu4HbIX
cpenax

12

DJIEKTPUYECKUM TOK. Y CIIOBUSA
CYIIECTBOBAHUS DJICKTPUUECKOTO
toka. Mctounuku Toka. Cuja Toka.
ITocTOSIHHBIN TOK.

Hanpsixenue.

3akoH OMa JiJ1g yyacTKa LenHu.
DJIEKTPHUUECKOE CONTPOTUBIICHUE.
VY 1enbHOE CONPOTUBIICHUE
BenrecTBa. [locinenoBarensHoe,
napajjiebHOE, CMEIIAHHOE
COEMHEHUE MPOBOIHUKOB.
PaboTa s1eKkTpuiecKoro Toka.
3akoH [>xoyns—JIenna. MomHocTh
AIEKTPUUYECKOTO TOKA.

IIpoBeneHne dKCIIEpUMEHTA: U3y4YEHUE
CMEILIAHHOI'O COEIMHEHUS PE3UCTOPOB;
m3mepenue DJ1C ncrouyHmka ToKa u ero
BHYTPEHHETO CONPOTHUBIICHMUS;
HaOJII0JICHHE DJICKTPOJIM3a.

OneHka aOCOJIFOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEH U3MEpEeHUN (PU3NUECKUX
BEJIUYMH.

OObsicHEeHUE IPUHLIUIIOB ACHCTBUS U
yCIIOBUI 0€30M1acHOr0 MPUMEHEHHUS
aMIIEpMETPa, BOJIBTMETPA, PEOCTATA,
MCTOYHHUKOB TOKa,
AIEKTPOHArPEBATEIbHBIX U
AJIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DNEKTPOABIKYIIAs CUIIA U
BHYTPEHHEE CONPOTUBIICHHE
MCTOYHHKA TOKa. 3akoH OMa

JUISl TIOJTHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAS TPOBOJAMMOCTh
TBEPJIBIX METAJIOB. 3aBUCUMOCTD
CONIPOTUBJICHUSI METAJIJIOB

OT TeMIIEPaTypHI.
CBepXnpoBOJIUMOCTb.
DIIEKTPUYECKUN TOK B BAKyyMe.
CBOICTBA AIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs U
pUMeCHasi IPOBOJAUMOCTh
MOJIyHIpPOBOAHUKOB. CBOMCTBA
p—Nn-niepexoa.
[ToympoBOTHUKOBBIE TIPUOOPHI.
DJIEKTPUYECKUM TOK B pacTBOpPaX U
pacriaBax 3JeKTPOJIUTOB.

DIIEKTPOIUTHYECKAS TUCCOLIHAITHS.

DIIEKTPOJIH3.
DJIEKTPUYECKUM TOK B ra3ax.
CaMoCTOSTENbHBIN U
HECAMOCTOSTEIIbHBIN pa3psl.
Mounus. [1na3ma.
TexHnyecKkne yCTpoOruCTBA U

TEPMOMETPA CONTPOTUBIIEHUS,
BAKyyMHOTO JM0/ia, TEPMUCTOPOB U
(hOTOpPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIMOJOB, TAIIbBAHUKHU.

Pemenune pacu€THbIX 3a7a4 C IBHO
3aJIaHHON (PU3UYECKOU MOCITHIO

C HCIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocTossHHBIN
AIEKTPUYECKUHN TOK.

Pacno3naBanue puznyeckux siBICHUN
B YYEOHBIX ONBITaX U OKPYKAIOIIEH
YKU3HU: DJIEKTPUYECKAs MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaJN3 IEKTPUUYECKUX SIBJICHUN U
MIPOIIECCOB B IIEMSIX MOCTOSTHHOT'O TOKA
C MCIMOJIb30BAaHNEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTHU
MOCJIEIOBATEIBLHOTO U MAPAJIIETBHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue u3y4yeHHbIX CBONCTB
BEILIECTB U 3JIEKTPUUECKUX SIBJIICHUM

C UCMOJIb30BaHUEM (U3HUUECKUX
BEJIMYUH: JIEKTPUUECKUN 3apsiji, CUIIa
TOKa, AJICKTPUUYECKOE HAIIPSHKEHUE,
ANEKTPUUYECKOE COMIPOTUBIICHHUE,
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NpaKkTUYeCKOe MPUMEHEHHE!
amIepMeTp, BOJIbTMETP, PEOCTar,
MCTOYHUKHU TOKA,
AJIEKTPOHArPEBATEIbHBIC PUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIH MO/, TEPMUCTOPHI U
(bOoTOpPE3UCTOPHI,
HOJTyTIPOBOJHUKOBBIN AHOJ,
raJbBaHHUKa

pa3HocTh noTeHnuanos, DJIC, pabota
TOKa, MOIITHOCTh TOKA.

Hcnonb3oBanre nHGOPMaIIMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
npecTaBieHus] THGOPMaIlUU MPH
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHT
3aKOHOB IMOCTOSTHHOT'O TOKA B TCXHUKE U
TEXHOJIOTHSIX

Hroro o pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPO'PAMME

43



11 KUIIACC

Hanmenosanue
No KommuectBo OCHOBHEIE BUABI I€ITEILHOCTHA
pa3/iesioB U TEM [IporpammHoOe conepxkanue
n/n 4acoB o0yJaromuxcs
y4eOHOT0 MpeMeTa
Pasznen 1. DiekTpoamHaMuKa
1.1 | MarguTHoOE moJie. 11 ITocTossHHBIE MATHUTHI. [IpoBeneHue FIKCIEPUMEHTA: U3yUCHHE

DJIEKTPOMAarHuTHAs
WHTYKIUS

B3anmoaeiicTBrE MOCTOSHHBIX
MarHuToB. MarauTHoE moJe.
BekTop MarHuTHOM MHAYKIUU.
[IpyHIMT Cynieprno3uuun
MarHMTHBIX IToaen. JInaun
MarHuTHOW nHAyKIuu. Kaptuna
JIMHUA MarHUTHOW UHIYKIIUHA MOJIS
IMOCTOSIHHBIX MarHUTOB.
MarnutHo€ 1oJ1e MPOBOAHUKA

¢ TokoM. KapTrHa TuHUNA UHIYKIUU
MarHuTHOTO MOJIS JJIMHHOTO
MPSMOTO MTPOBOJTHUKA U 3aMKHYTOI'O
KOJIBIIEBOT'O TPOBOAHUKA, KaTYIIIKU
¢ TokoMm. OnbIT OpcTeaa.
B3aumopericTBre TPOBOIHUKOB

C TOKOM.

Cuiia Amnepa, e€ MOJlyJib U
HanpaBJICHHE.

Cuna Jlopenna, €€ MOIysb U
HanpasJieHue. J|BrKeHue
3apsIKEHHOMN YaCTULIBI

MAarHATHOTO IOJIS KaTYIIKH C TOKOM;
UCCIIEJOBAHUE JEUCTBUSA ITIOCTOSTHHOIO
MarHuTa Ha paMKy C TOKOM;
VCCIICIOBAHUE SIBJICHUS
AIEKTPOMAarHUTHOM MHIYKIIVH.

OneHka abCOJIFOTHBIX U OTHOCHTEIIbHBIX
MOTPENTHOCTEN 3MEPEeHU (PU3NIECKUX
BEJINYHH.

OOBbscHEHUE IPUHIUIIOB JEHCTBUS U
yclIoBU# 0€301acHOr0 MPUMEHEHHUS
MOCTOSIHHBIX MArHUTOB,
AIEKTPOMArHUTOB, DJIEKTPOABUTATENS,
YCKOpUTEIIEH JIEMEHTAPHBIX YaCTHIL,
VHIYKIIMOHHOW IEYH.

Pemienue pacu€THeIX 3a1a4

Ha MpUMeHeHne (POpPMyI TEMBI
«MarnuTtHoe nojue. DIeKTpPOMarHuTHas
WUHIYKIUS.

Pemienne kayecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
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B OJTHOPOJHOM MATrHUTHOM IOJIE.
Pa6oTa cuiel Jloperria.

SIBiieHME 2NEKTPOMATrHUTHOM
uHaykuuu. IloTok Bexropa
MAarHUTHOW MHIYKIIHH.
DNEeKTPOABMKYLIAs CUIIA MHIYKLUH.
3aKOH JIEKTPOMarHuTHON
nHaykuuu apanes.

BuxpeBoe 3J1eKTprUIecKOoe NoJIe.
DNEeKTpOABIKYLIAs CHJIAa UHAYKIINH
B IIPOBOJIHUKE, JIBHKYILIEMCS
ITOCTYNATEIbHO B OAHOPOJHOM
MarHuTHOM IOJI€.

[IpaBuio Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHAYKIMH. DJIEKTPOABIKYIIAs
CHJIa CAMOUHIYKIHUU.

DHeprusi MarHUTHOT'O TOJIS KaTyIIKN
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuyeckue ycTponucTsa u
MPaKTUYECKOE MPUMEHEHUE:
MOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHII,
WHIYKLIMOHHAS MeYb

SIBIICHMS TeMbI « MarHUTHOE I0JIC.
DNEeKTpOMAarHUTHASI UHTYKLIHS.
OrnpenesieHue HAIIPaBJICHUS BEKTOPA
WHIYKIIUM MAarHATHOTO TOJIs
MIPOBOJIHUKA C TOKOM, CHJIBI AMIIEepa
u cuiel JlopeHia.

Pacnio3naBanue pu3M4eCKUX SBJICHUM
B YUCOHBIX OIBITaX M OKPYXKaIOIICH
YKU3HU: B3aUMOJICHCTBUEC MAarHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUS,
JICNCTBHE MarHUTHOTO IOJIS Ha
MPOBOJAHUK C TOKOM M JIBUKYIIIHICS
3aps.

AHau3 3JIEKTPOMarHUTHBIX SIBJICHUIN
C HUCIIOJIb30BAaHUEM 3aKOHA
AIIEKTPOMArHUTHOM WHIYKIIMH.
OnucaHne U3y4eHHBIX CBOMCTB
BEIIECTB U AJIEKTPOMArHUTHBIX
SIBIICHUI C MCIOJIb30BaHUEM
(U3UYECKUX BEITMYMH: MHIYKITHS
MarHUTHOIO MOJIsl, cujia AMInepa, cuiia
Jlopeniia, THAYKTUBHOCTh KaTyIIKH,
SHEPTHUsl JIEKTPUUECKOTO U MATHUTHOTO
oJIeu

Hroro no pazneny

11
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Pa3nen 2. Kojie0anus v BOJTHBI

2.1

MexaHudecKue u
AJIEKTPOMATHUTHBIE
KOJIcOaHus

KonebarenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
kosebanus. ['apmMmonnyeckue
kosnebanwus. [lepuon, yactora,
aMIUTUTya U (pa3a KosreOaHui.
[IpyXVHHBIN MASITHUK.
MareMaTn4yeckuii MasTHUK.
YpaBHEHHE TapMOHUYECKUX
KoJiebanuid. [IpeBpaiiienue sHeprumn
IIPY TAPMOHUYECKUX KOJICOAHUSX.
Koneb6atenbHblit KOHTYP.
CB0OOOIHBIE PTIEKTPOMATrHUTHBIE
KO0JIeOaHUs B UACAITEHOM
K0JIe0aTeIbHOM KOHTYpE. AHaIOrus
MEXy MEXaHUYECKUMU 1

QJICKTPOMAarHuTHBIMHA KoJIeOaHHSIMU.

®opmyna ToMcoHa. 3aKOH
COXPAHEHUS YIHEPTUH B UCATHHOM
KoJie0aTeIbHOM KOHTYpE.
[Ipencrasinenue 0 3aTyXarOMKUX
KoJeOanusx. BeiHyX1eHHBIE
MEXaHUYEeCKHEe KOJIeOaHwsI.
Pe3onanc. BeiHyX1eHHbIE
AJICKTPOMArHUTHBIC KOJICOAHMUSI.
ITepeMeHHBIN TOK.

CuHycouaaIbHBIN IEPEMEHHBIN TOK.

HccnenoBanue napaMeTpoB
KoJie0aTeIbHON CUCTEMBI — ITEpUOo/Ia,
YaCTOThI, AMIUTUTY/IBI U (ha3bl
Kosie0aHul (MPYXKUHHBIA W/ UIH
MaTeMaTHYECKUN MasSTHUK).
HaOmronenue 3atyxaromux KojaeOaHu.
HccnenoBanrie CBOMCTB BBIHYKICHHBIX
KoJaeOaHuii.

HaOnronenue pezoHanca.

IIpoBeneHUE SKCTIEPUMEHTA!
MCCIIEIOBAHNUE 3aBUCUMOCTH MEPUOJIa
MaJlbIX KoJIeOaHUM rpy3a Ha HUTH

OT JUJIMHBI HUTU U MAacCChl TPy3a;
HCCIIEIOBAaHUE MEPEMEHHOTO TOKa

B IICNY U3 MOCJIEA0BATEIIHHO
COCIMHEHHBIX KOHJIEHCAaTOpa, KaTyIIKH
U pe3ucTopa.

OrneHka aOCOMIOTHBIX U OTHOCHUTEIHHBIX
MOTPEUIHOCTEN U3MepeHUN (PU3nIecKux
BEJIMYHH.

OOBsICHEHUE MPUHITUIIOB ACHCTBUS U
yCJIOBHI 0€3011acCHOTO MTPUMEHEHUS
AIIEKTPUUYECKOTO 3BOHKA, TeHEpaTopa
MEPEMEHHOTO TOKA, JIMHUU
aleKTponepeaay.

Pemenune pacu€THbIX 3a71a4 € SIBHO
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MontHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JISUCTBYIOIIEE

SHAYCHHUC CUJIbI TOKA 1 HAIIPSKCHUA.

Tpanchopmarop. [Ipoussoactso,
nepeaayda u noTpedieHue
AIEKTPUYECKOU IHEPTHH.
DKOJIOTUYECKHUE PUCKHU

IIPpH IIPOU3BOJACTBEC DJICKTPOOHCPIHUH.

KynbTypa ucnonas30BaHus
AIIEKTPOIHEPTUU B ITIOBCETHEBHOMN
JKA3HU.

TexHuyeckue ycTponcTsa u
MIPAKTUYECKOE IPUMEHEHUE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JIMHUHU
NIEKTpoIepeaay

3aTaHHOM (PU3UYECKON MOICIIBIO

C CIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpPMYJI, OTTHCHIBAIOIIINX
MEXaHUUYECKHE U IJIEKTPOMarHuTHbHIC
KoJIeOaHus.

Onuncanne MeXaHHYECKUX U
AIIEKTPOMArHUTHBIX KOJIeOaHU

C UCTIOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: TICPHOJT U YaCTOTa
KOJIeOaHM, aMITUTy1a U Pa3a
KoJIeOaHUM, 3apsi U CUJia TOKa

B TAPMOHHYECKUX JICKTPOMArHUTHBIX
KOJICOAHMSIX.

Pemrenne xaueCcTBEHHBIX 3a71a4

C ONOpPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OMKMCHIBAIOIINE
MEXaHUYIECKHE U DJICKTPOMAarHUTHBIC
KojeOaHwmsI.

PaGoTa B rpymnmax npu riaHApOBaHUH,
MIPOBEJICHAH W UHTEPIPETAIINH
PE3YNIHTATOB OIBITOB, U AHATIN3E
JIOTIOJTHUTEJILHBIX NCTOYHHUKOB
uH(OpMAIUHU TIO TEME

2.2

Mexannueckue u
BJIEKTPOMATHUTHBIC
BOJIHBI

MexaHuueckue BOJIHbBI, yCIOBUS
pacnpoctpanenus. [lepuog.
CKOpOCTh pacnpoCTpaHEHHUs U
JuirHa BosiHbL. [lonepeunsie u

N3yuenue oOpazoBaHus u
pacnpocTpaHEHHs MONEPEYHbIX U
IPOAOIBHBIX BOJIH.

Habmtonenue otpaxxeHus
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MPOJIOJIbHBIC BOJTHBI.
Nurtepdepeniius u qudpaxiys
MEXaHUYECKUX BOJIH.

3BykK. CKOpOCTh 3ByKa. | pOMKOCTh
3ByKa. Bricora ToHa. TeMOp 3ByKa.
DNEeKTPOMArHUTHHIE BOJIHEI.
VYcnoBus u3nyyeHus
AIIEKTPOMArHUTHBIX BOJTH. B3anMHuast
opueHTaIus BeKTopoB E, B,

U B DJICKTPOMAarHUTHOMN BOJIHE.
CBOMCTBA DNEKTPOMArHUTHBIX BOJIH:
OTpaxkeHue, NPeIOMIICHUE,
nosspu3anus, audpaximys,
untepdepenius. CKopocTb
AIIEKTPOMATrHUTHBIX BOJTH.

[[Ixama >7EKTPOMArHUTHBIX BOJIH.
[Ipumenenue 3MeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpuHIUTIBI pAIHOCBSI3U U
TeneBUIeHUS. Pagnonokanusi.
DNEKTPOMArHUTHOE 3arpsi3HEHHE
OKPYKAIOIIEU CPEBI.
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE:
MY3bIKaJTbHBIC HHCTPYMEHTBI,
YIBTPa3BYKOBAs TUATHOCTHKA

B TEXHHUKE ¥ MEIHIINHE, pajaap,

U TIpEJIOMJICHHUSI, UHTEp(EepEeHITNH U
T paKIUU MEXaHUYECKUX BOJIH.

Ha6J'HOI[€HI/Ie CBA3U T'POMKOCTH 3BYKad H

BBICOTBI TOHA C AMILUIATYIOU U
4acTOTOM KoJieOaHUM, 3ByKOBOT'O
pe30HaHca.

HccnenoBanue CBOMCTB

QJICKTPOMArdUTHBIX BOJIH: OTPA’XCHHUC,

MIPEIIOMJICHUE, TTOISPH3AITIS,
nudpakiys, uHTephepeHITHs.
N3ydeHune ycrmoBui n3IIy4yeHUs
AJIIEKTPOMATrHUTHBIX BOJIH, B3AUMHOU
opueHTaIuu BeKTopoB E, B,

U B DJICKTPOMArHUTHON BOJIHE.
N3ydeHne npuMeHeHus
AIIEKTPOMATHUTHBIX BOJTH B TEXHUKE U
OBITY.

OOBsiCHEHUE PUHITATIOB ACHCTBUS U
yCJIOBUI 0€3011aCHOTO MTPUMEHEHUS
MY3bIKaJTbHBIX HHCTPYMEHTOB,
YJIBTPA3BYKOBOM TMATHOCTUKU

B TEXHUKE U MEIUIIMHE, pajiapa,
paguonpruéMHHUKA, TEIICBU30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pemenne pacuéTHBIX U Ka4eCTBEHHBIX

3a/1a4 ¢ OIIOPOM HA U3YUYEHHBIE 3aKOHBI

H 3aKOHOMCPHOCTH, OIMMCBIBAIOIINC
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pPaguoONPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neun

pacnpocTpaHEHUE MEXaHUYECKUX U
AIEKTPOMATHUTHBIX BOJIH.
Hcnonb3zoBanue HHPOPMaIIMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYPHUPOBAHHUS, UHTEPIPETALUU U
npecTaBiIeHus nH(pOpMaLuu

IIPU OATOTOBKE COOOIIEHUH

00 MCIOJIb30BaHUM 3JIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE.

VYyacTtue B IucKyccun

00 3JIEKTPOMarHUTHOM 3arpsi3HEHUN
OKPY’KAIOIIEU CPEIBI.

PaboTa B rpynmnax rnpu riaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETALINH
PE3yNbTATOB OIBITOB U AHAJIN3E
JIOTIOTHUTETHHBIX UCTOYHUKOB
uH(pOpMAIUHU TI0 TeME

2.3

OnTuka

10

['eomeTpuueckas onTuka.
[IpsAmosMHENHOE PACIIPOCTPAHEHNE
CBETA B OJHOPOIHOM cpene. JIyu
cBeTa. TOYEYHBIM UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxeHnus csera. [loctpoeHue
M300paKEHHI B TNIOCKOM 3€pKalie.
IIpenomiieHue cBeTa. 3aKOHBI
MpeIOMIICHHS cBeTa. AOCOIOTHBIM
nokasarenp npenomienus. [lomaoe

N3ydeHnue sSBIEHHS TIOJIHOTO
BHYTPEHHETO OTPAKEHUS, ETO
IIPUMEHEHUS B CBETOBO/JIE.

N3ydenune Moaenen MUKpOCKOIIA,
TeJIeCcKomna.

IlonydyeHue cekTpa ¢ MOMOLIBIO
NPU3MBI U TUPPAKITUOHHON PEIIETKY.
W3mepenne nokasaTesns nperoMIIeHUs
CTEKJIA.

HccnenoBanne CBOMCTB N300pakeHU M
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BHYTPEHHEE OTPAKECHHUE.
[IpenenbHbIN yroJ1 MOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.
Hucnepcust cera. CoKHBIN COCTaB
oenoro ceera. L[Ber.

Cobuparolnye 1 paccenBaroIne
nuH3bl. ToHKas nuH3a. DOKyCcHOE
PAcCTOSTHUE U ONTHYECKas cuila
TOHKOM JuH3b1. [locTpoeHue
M300paKEeHU B COOMPAIOIINX U
paccenBaromux JimH3ax. opmyna
TOHKOM JIMH3BI. Y BEJIMUCHHE,
JlaBaeMo¢€ JIMH30M.

IIpenensl MpUMEHUMOCTH
r€OMETPUYECKOM ONITUKH.

BonnoBas ontuka. Uatepdepentus
ceeTta. KorepeHTHbpIE HCTOYHUKM.

VY cnoBus HaOII0ICHUSI MAKCUMYMOB
1 MUHUMYMOB

B MHTEp(EPEHITMOHHON KapTHHE

OT JIBYX CUH(A3HBIX KOTEPEHTHBIX
MCTOYHUKOB.

Hudpakuus ceta. JudpaximonHas
peméTka. Y clioBue HabI0ACHUS
IJIABHBIX MAKCUMYMOB IPY MaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TUPPAKIUOHHYIO PEHIETKY.

B JIMH3aX.
OOBbsicCHEHUE IPUHLUIIOB ACHCTBUS U
yCIJIOBUI 0€3011acCHOTO MIPUMEHEHUS
OYKOB, JIyNbl, oTOanmapara,
IIPOEKIIMOHHOIO anmapara,
MUKPOCKOIIa, TEJIECKOIa, BOJIOKOHHOM
ONTHUKH, TUPPAKITUOHHON PEIIETKH,
MTOJISIPOUIA.

Petienne pacué€THbBIX 33714 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C HUCTI0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HOpMYJI TeOMETPUUECKOMN ONITUKH.
[TocTpoenue u onucanue u3o00paxeHus,
CO3[1aBAEMOTO IIJIOCKAM 3€PKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
MPUMEHUMOCTH F€OMETPUIECKON
OTITUKH.

Pacno3naBanue pu3M4eCKUX sSBJICHUM
B OIBITaX U OKPY>KAIOIIEH KU3HU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETA, OTPaXXEHUE, ITPEIOMIICHHE,
uHTephepeHIus, TUPPaKus u
MOJISIpU3aIlis CBETa, JUCIIEPCHsI CBETA.
N3yuenune ycnoBuit HaOIIOIEHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTHHE
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[Tonsipuzanus cBeTa.

TexHnYeCcKne yCTpOUCTBA U
MPAKTUYECKOE IPUMEHEHUE:

OYKH, Jyma, (hoToanmapar,
MMPOEKIMOHHBIN amapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA,
MOJIIPOU L

OT ABYX CHH(A3HBIX KOTEPEHTHBIX
WCTOYHHKOB.

VY cnoBue HaOIIOICHUS TJIaBHBIX
MaKCHMYMOB TIpHU MMaICHUN
MOHOXPOMATHYECKOTO CBETA

Ha TUGPAKITMOHHYIO PEIIETKY.
AHanM3 ONTUYECKUX SIBJICHUU

C UCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEHHOTO pacpoOCTPaHECHUS
CBETAa, 3aKOHbI OTPAKCHUS CBETA,
3aKOHBI MPEJIOMJICHUS CBETA.
Omnuncanne ONTHYECKUX SIBICHUN

C MCTI0JIb30BaHHEM (DU3UUCCKUX
BEJINYMH: (POKYCHOE PACCTOSTHUE U
OIITUYECKAs CHJIa JTUH3EI

Hroro no pazneny

24

Pa3znen 3. OcHOBBI crieMAJILHO TeOpUM OTHOCUTEILHOCTH (naiee — CTO)

3.1

OCHOBBI CIIEIMAILHOMN
TEOpUH
OTHOCHUTEIbHOCTH

4

['panuLbl MNPUMEHUMOCTH
KJIaCCUUYECKOM MEXaHHUKH.
IToctynartsl cienquaibHON TEOPUU
OTHOCHUTEIJIbHOCTH: UHBAPUAHTHOCTh
MOJTyJIs CKOPOCTH CBETA B BAKYyME,
MPUHIIAI OTHOCUTEIIBHOCTH
OWHIITENHA.

OTHOCHUTEIHLHOCTH
OJIHOBPEMEHHOCTH. 3aME/IJICHUE
BPEMEHHU U COKPAIICHUE JIJTUHBI.

Pemenne kauecTBEHHBIX 33724

C OITIOPOM HA U3YUYECHHBIC MOCTYIAThI
CTO.

Ncnonb3oBanre nHOOPMAITMOHHBIX
TEXHOJIOTUH 15 TIOMCKA,
CTPYKTYpUPOBAHUS, HHTEPIPETAIIUN U
npecTaBiieHus] HHpopMauu npu
MTOATOTOBKE COOOIIECHUH O TPaHHUIaX
MIPUMEHUMOCTH KJIACCUYECKOMN
MexaHuku U ocHoBax CTO
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DHeprus U UMITYJIbC
PENSTUBUCTCKON YaCTHIIBL.
CBs13bp Macchl € DHEprUEH u
UMITYJIbCOM PENSTUBUCTCKOM
YaCTHUI[bl. DHEPTHUs TOKOS

Hroro no pazneny

Pasznen 4. KBanroBas pusuka

4.1

DJIeMEHTHI KBAHTOBOU
OIITUKHA

®otonbl. Dopmyiia [Litanka cBsA3u
sHEpruu (POTOHA C €r0 YaCTOTOM.
DOHeprus 1 UMIyJbC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dbotoaddexra. OMBITHI

A.I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHHE
OitHmreitHa g pororddexra.

«KpacHas rpanuna» gorosrddekra.

JaBnenue cBera. ONbITHI

I1.H. JIeOenena.

XHUMHUYECKOe IEHUCTBUE CBETA.
TexHuueckue ycTpoucTaa u
MPAaKTUYECKOE MMPUMEHCHHUE:
dboTo3EMEHT, GOTOIATUHK,
COJIHCUHAs OaTapest, CBeTOIUO]

Ha6monenue poroaddexra

Ha YCTAHOBKE C IMHKOBOM IMJIACTUHOM.
Hccnenoanne 3aKOHOB BHEIIIHETO
dboroaddexra.

OObsicHEHUE OCHOBHBIX MPUHIIUIIOB
JICVCTBHS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: poTodjeMeHT, (POTOaaTIHK,
coJIHeYHasi OaTapes, CBETOANO; U
yCJIOBUH WX 0€30MaCHOT0 MPUMEHEHUS
B IIPAKTUYECKOU KU3HHU.

Peuienne pacu€THbIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCTI0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (opMys1 KBAHTOBOM ONTHKH.
Pelienne kaueCTBEHHBIX 3a/1a4

C OIIOPOY Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.
Pacno3naBanue pu3M4eCKUX SBJICHUM
B y4€OHBIX OMbITAX:
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dotornekrpuueckuii 3¢ hekt, cBeToBOE
JIaBJICHUE.

Onucanue N3y4eHHBIX KBAHTOBBIX
SBJICHUU U MTPOLIECCOB

C UCIIOJIb30BaHUEM (PU3NIECKHUX
BEJIMUMH: CKOPOCTb AJIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI ¥ YAaCTOTa CBETA,
SHEPrUs U UMITYJIbC (DOTOHA

4.2

Ctpoenue aTroMa

Mopens atoma Tomcona. OnbIThI
Pesepdopaa no paccesHuto
a-dgactul. [Lltanetapuas moxens
aroMma. [Toctynatel bopa.
W3nydenuie v noriomeHue GoToHOB
[P IIEPEXOJIE aTOMa C OAHOTO
YPOBHS SHEPIUU Ha ApYyrou. Buabl
cnekTpoB. CEKTp ypOBHEHN SHEPTUU
aToMa BOJOPOAA.

BosHoBEIE cBONCTBA yacTull. BoiaHbI
ne bponnsa. KopryckynsipHo-
BOJIHOBOU JTYaJIU3M.

CHoHTaHHOE U BBIHYKJIECHHOE
U3JIyYEHUE.

TexHuyeckue ycTponcTsa u
MPAKTUYECKOE MTPUMEHEHHE:!
CIIEKTPaJIbHBIN aHAIU3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIM
KOMIIBIOTED

N3yuenne monenu onbita Pesepdopaa.
IIpoBeneHue dKCriepuMeHTa

10 HAaOJIIOICHUIO JIMHENYATOr0 CHEeKTpa.
Ornenka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYUH.

N3yuenue monenu atoma: ToMcoHa,
MJIJAHETapHON MOJIENIM aTOMa, MOJIEIIH
atoma bopa.

N3ydeHune criekTpa ypoBHEN IHEPIUU
aToma Bojopoja. O0bsiCHEHUE
IIPUHLINAIIOB IEUCTBUS U YCIOBUN
6e30macHOr0 MPUMEHEHHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEPA.

Pemienne kayecTBEHHBIX 3a/1a4

C OIIOPOU Ha U3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
ABJICHHS 110 TeMe « CTpOEHUE aTOMay.
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Pacno3naBanue ¢pu3n4ecKux ABJICHUM
B YUCOHBIX OIBbITaX: BOSHUKHOBEHHUE
JIMHENYATOrO CIIEKTPA U3TyYCHUS.
AHanu3 KBaHTOBBIX ITPOIIECCOB U
SIBJICHUM C UCII0JIb30BaHUEM
noctysaros bopa

4.3

ATOMHOE S7IpO

DKCIEpUMEHTHI, 1I0Ka3bIBAIOIINE
CJIOKHOCTb CTPOEHUS SIIpa.
OTKpbITHE pATUOAKTUBHOCTH.
OmneiTel Pe3epdopaa no
OMPENICIICHUIO COCTaBa
PaIMOaKTUBHOTO U3JITyYCHUS.
CaoiicTBa anbda-, Oera-,
ramMMma-u3inyuyeHus. Biausinue
PaIMOaKTUBHOCTHU Ha KUBbBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas mozaens siapa
['eitzenOepra-MBaneHko.

3apsn sapa. MaccoBoe 4ucIio sjipa.

N3oTomnsl.
Anbda-pacniaa. DIEKTPOHHBIN U

NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3JIydeHHE. 3aKOH PAJHOAKTUBHOIO

pacnaza.
DHeprus CBsI3U HYKJIOHOB B sIJIpE.
SlnepHble CHIIBL.

N3yueHne 3KCrepuMEeHTOB,
JTIOKA3bIBAIOIINX CI0KHOCTh CTPOCHUS
aTOMHOTO Si7Ipa.

HccnenoBanne TPEKOB 4acCTHI

(1o roToBbIM oTOrpadusim).
N3yuenue siiepHbIX CUIL, SIIEPHBIX
pPEaKLNl CUHTE3a U pacnaja,
TEPMOSIJIEPHOTO CUHTE3A.

N3ydyeHne HyKJIOHHON MOJENM sSapa
['eit3enOepra-MBaneHko.

OObsicHEHUE YCTPOWCTBA U
MIPUMEHEHUS JO3UMETPa, KaMephbl
Bunbcona, siaepHOro peakropa,
aTOMHOW OOMOBI.

Pemenue 3agau ¢ onopou

Ha MOJyYEHHbIC 3HAHUS, B T.4. O 3apsjie
Y MacCOBOM YHCIJIE siApA.
PacnioznaBanue GpU3NYECKUX SIBICHHIMA
B YUEOHBIX OMBITaX U B OKPYKArOIeh
JKA3HU: €CTECTBEHHAS U UCKYCCTBEHHAs
PaaOaKTUBHOCTb.
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Hedekt maccol siapa.

Snepubie peakuuu. Jlenenve u
CUHTE3 SIAEP.

S nepneiit peakrop. TepmosiepHbIi
cuntes. [Ipobaemsbl 1 nepcneKTUBbI
SAJIEPHON DHEPIETUKH.
DKOJIOTHYECKHE aCIIEKTHI SIACPHON
HHEPreTUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE
IIO3UTPOHA.

MeTtoasl HaOIIOAECHUS U
pEruCTpalry JIEMEHTAPHBIX
YacTHLI.

DOyHIaMEHTaIbHbIC
B3auMojicvcTBus. EnTMHCTBO
(bu3MYeCcKO KapTUHBI MUPA.
TexHuueckue ycTporucTsa u
MPAKTUYECKOE TPUMEHEHHUE:
JI03UMETp, Kamepa BuiibcoHa,
AJIEpHBINA peaKkTop, aToMHasi 6omOa

Ornrcanne KBaHTOBBIX SIBJICHUN U
IIPOIIECCOB C UCIIOJIb30BAaHUEM
bU3MYEeCKUX BEJIMYUH: TIEPHOT
IIOJIypacIiaia, SHEPTHS CBSA3U ATOMHBIX
a5ep, 1ePeKT Macchl sapa.

AHanus3 mpoueccoB U SIBIICHUU

C UCIIOJIb30BAHUEM 3aKOHOB U
ITOCTYJIATOB: 3aKOH COXPAaHECHHUS
ANEKTPUUYECKOTO 3aps/ia, 3aKOH
COXpaHEHMSI MacCOBOIO YHCIIA,
nocrynartsl bopa, 3akoH
PaaMOaKTUBHOIO pacmaja.

VYyacTtue B paboTe Kpyrioro croja
«DyHIaMEHTAJIbHBIE B3aUMOJCUCTBUS.
EnnnHcTBO uznueckoil KapTHHBI
MHUpPay.

Hcnonb3zoBanne HHPOPMALIMOHHBIX
TEXHOJIOTUH 115 TIOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
MpeacTaBICHUs] HHPOPMAIIUU TIPU
MOATOTOBKE COOOIICHUI O MPUMEHEHUH
3aKOHOB KBAaHTOBOU (PU3HKHU B TEXHUKE
Y TEXHOJIOTHUSX, IKOJIOTHUECKUX
ACIIEKTaX ICPHOU SHEPTETUKU

Hroro no pazuneny
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Pa3nen 5. JjeMeHTHI ACTPOHOMMY U ACTPOPU3UKHU

5.1

DIIEMEHTHI
aCTPOHOMUHU U
acTpopU3UKH

7

OTanbl pa3BUTHS ACTPOHOMMUHM.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMHUH.

Bup 3Bé3nnoro HeOa. Co3Be3nus,
SApKHUE 3BE3/IbI, TIJIAHETHI, UX
BHINMOE IBIDKCHHUE.

ComHeuHast cucrema.

Comnne. CoyiHeYHAast aKTUBHOCTb.

Ncrounuk sneprun CoJiHIIA U 3BE3.

3BE3/IbI, UX OCHOBHEIC
XapakTepucTuku. Jlnarpamma
«CHEKTPaJIbHbBINA KJIACC —
CBETHMOCTBY. 3BE3/IbI ITTABHOM
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh
«macca — CBETUMOCTBY» IS 3BE3]T
TJIABHOM MOCJIEN0BATEIIBHOCTH.
BuyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE TPEACTaBICHUS

O MPOUCXOKJICHUU 1 IBOJIIOLIUU
ConHua u 3B€3/1. DTaIbl KU3HU
3BE3I.

Muiteunsiii [TyTe — Hama ["anakTuka.
[Tonoxeunue n nBuxxenue CoiHIIa

B ["aymakTuke. THUMBI TaTaKTHK.
PanuoramakTuku u KBa3aphl.
UEpHbie ObIPHI B s/Ipax raJakTHK.

[Toaroroska cooO1enunii 00 Pranax
Pa3BUTHS aCTPOHOMUU, O TPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYCHUU
ACTPOHOMMH, O METOAX MOTYyUYCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aCTPOHOMMH.

N3ydyeHrue COBpEeMEHHBIX
MPEJICTABICHUI O MPOUCXOXKICHUHN U
sporonuu CoJIHIIA U 3BE3].
N3yueHne TUIIOB TaJIaKTUK,
paauorajakTUK U KBa3apos.
N3yuenne nBUKeHNUS HEOSCHBIX Te,
ABOJIIOIMH 3BE311 U Beenennou,
MPOILECCOB, MMPOUCXOISIIINUX B 3BE3/1AX,
B 3BE3/IHBIX CUCTEMaX,

B MEKTAJIAaKTUUECKOU Cpeie,
MacITabHOU CTPYKTYphl BceaeHHOIH.
OObsicHenue pacumpenusi Becenennou
Ha OCHOBE 3aKoHa Xa00:a.
[ToaroroBka K 00CYXACHUIO
HEpeIeHHBIX MPOOJIeM aCTPOHOMHUHU.
[IpoBenenne HabmOICHUI
HEBOOPYKEHHBIM I'J1a30M

C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOAKEHUM 1JIsI OTIPEICIICHUS
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Bcenennas. Pacuimpenue
Bcenennoii. 3akon Xab0u1a.
Pa3beranue ranaktuk. Teopus
bonbiioro B3peiBa. PenukroBoe
W3JIy4YCHUE.

MaciraOHas CTpyKTypa
Bcenennoii. MertaranakTuka.
Hepeménnpie mpobieMsl

IIOJIO’KEHHUS HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moryapus

U SIPKUE 3BE3/IBI.

[IpoBeneHne HaOIOICHUH B TEJIECKOT
Jlynsl, mmaner, Muteunoro I[lyru.
Y4acTue B JIUCKYCCUM O HEPEIICHHBIX
npobJieMax aCTpOHOMUU

aCTPOHOMHH
Hroro mo pa3aey 7
Pa3znen 6. O6o0maromniee noBTOPeHUe
6.1 | O6o0maroriee 4 O06001IeHNE U CUCTEMATH3AIIHS VYyactue B TUCKYCCUHU O POJTH (PU3UKH
MIOBTOPCHHE COJICp)KaHUs pa3ieioB Kypca ¥ aCTPOHOMUH B Pa3JIMIHBIX cepax

«Mexanuka», «MonekyisapHas
(bu3HMKa U TEPMOJUHAMUKAY,
«InextpoanHamukay, «Konedanus
Y BOJIHBDY, «OCHOBBI CIIEIIUATIBHON
TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBas puzukay, « JIeMEHTbI
aCTPOHOMUU U aCTPODUZUKIY.
Ponb ¢usuku u actpoHOMUU B
AKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COIMAJIbHOM M 3THUYECKO cepax
JIeSITEIbHOCTH Y€JIOBEKA, POJIb U
MeCTO (PU3MKHU U aCTPOHOMHHU

B COBPEMEHHOM HAYYHOM KapTHUHE
MHPA, 3HAYCHUE OMUCATEIIBHOM,

JICSITEIIbHOCTH YSJIOBEKA.
IToaroroBka cooOIIEHHUI O MeCTe
(bU3UYECKOM KapTUHBI MUpa B PSAITY
COBPEMEHHBIX ITPECTaBICHUN

0 MpUpPOJIE.

Brlinonnenue yueOHbIX 3aaHU,
JIEMOHCTPUPYIOUIUX OCBOCHUE
OCHOBHBIX IMOHATHH, PU3UICCKUX
BEJINYMH U 3aKOHOB Kypca (hU3UKHU
10-11 xmaccoB
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CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIILHOU U
MPOTHOCTUYECKON (HyHKIIUH
¢dusnveckoii Teopun, posb
¢dusnveckoii Teopuu B
(dbopMUPOBaHUY MIPEICTABICHHIA
0 (GU3UYECKON KapTUHE MHUPA, MECTO
¢bu3nyecKoil KapTUHBI MUpa

B 00ILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUHbIX
IpeJICTaBICHUN O IPUPOIE

Htoro no pazgeny 4
Pe3epBHOE Bpemst 3
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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