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®denepanpHas pabodas mporpamMma Mo ydeOHomy mpeametry «Dusnkay (6a30BbIi
ypoBeHb) (mpenmeTHas o0nactb «EcTecTBeHHO-HayuyHBbIE TMPEAMEThD)) BKIIOYAET
MOSICHUTENBHYIO 3aIUCKY, COJIepKaHUuE O0yUeHHUs], INTAHUPYEMbIE PE3YJIbTaThl OCBOCHHUSI
POrpamMMBbl 1o GU3HKE, TEMATUUECKOE MIIAHUPOBAHUE.

[losicHutenpHas 3amucka OTpaXkaeT OOIIME LETH M 33Jadd U3y4eHUs (PU3UKH,
XapaKTePUCTUKY MCUXOJOTUYECKUX MPEANOCHUIOK K €ro M3yYeHUIO O0YJarolIMMHCH,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakKe MOAXOAbl K OTOOpY COAep>KaHUs,K
OTIpe/ICNICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue OOydeHUS PACKPBIBAET  COJEP)KATENbHBIE JIMHUH, KOTOpHIE
npearaTcs A 00sA3aTebHOTO0 M3Y4YEHMsI B KaKJJOM KJIacCc€ Ha YpPOBHE CPEIHETro
ob1rero oOpazoBaHusI.

[Inanupyembie pe3yiabTaThl OCBOCHHMS MPOTpaMMbl MO (PU3MKE BKIIOYAIOT
JMYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEPUOJ OOYYEHHS Ha YpPOBHE
cpeaHero o01Iero o0pa3oBaHus, a TakKe MPEIMETHBIC JOCTHXKEHUS O0ydJarolerocs 3a
KaKJIbIM 101 00yUYeHUS.

IMNOACHUTEJBHASA 3AIIMCKA

[Tporpamma o puzrke 0a30BOro YpoBHS HA YPOBHE CPEIHETO 00IIIETr0 00pa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJIOXKEHUI U TPEOOBAHMI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
oOpasoBarenbHOl Tporpammel, npencrabieHHbix B PI'OC COO, a Takke ¢ yuyérom
denepanbHOl paboyeit mporpaMMbl BOCITUTAHUS U KOHIEIIUN TTPENOIaBaHus y4eOHOTO
npeamera «®Pusznka» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit Deaepauuu,
pean3yIolUX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

ConeprxkaHue porpamMMsI 1o (GU3KMKE HAMPaBIEHO HAa (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTHHBI Mupa oOyuaromuxcsi 10-11 knaccoB mpu oOydyeHuM uX (u3MKe
Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-AEATEIbHOCTHOrO mojaxoja. IIporpamma no
¢usuke coorBercTByeT TpeOoBanusaM PI'OC COO k TMIaHUPYEeMBIM JTUYHOCTHBIM,
NpeAMETHBIM M METanpeAMETHBIM pe3yjbTaraM oOOy4eHHUs, a TaKXe YYHUTHhIBACT
HEOOXOJMMOCTh pealu3allid MEXKIPEAMETHBIX CBsi3ed (PU3MKM C €CTEeCTBEHHO-
HAyYHBIMU YYEOHBIMH TIpeMeTamMu. B Hel ompenensitoTcs OCHOBHBIC IEIM U3yUYEHUS
(GbU3UKN Ha yPOBHE CpeTHEro 00I1Iero o0pa3oBaHus, INIAHUPYEMbIE PE3YIbTaTHIOCBOCHUS
Kypca (U3HKU: TUYHOCTHBIC, METANIPEAMETHBIC, TPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢u3MKe BKIIOYAECT:

MJIaHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (U3UKK Ha 0a30BOM YpOBHE, B TOM
YuCIie IPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

coziepkaHue yueoHoro npeamera « Ou3nkay 1o rojgam o0ydeHus.

[Iporpamma o ¢pu3uke MOXKET ObITh MCIIOJIb30BAHA YUYMUTENIMU KaK OCHOBA IS
cocTaBlieHUs] cBoux pabouux mporpamm. [Ipu pazpaboTke pabGoueil mporpaMMsl
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B TEMATHUYECKOM IUIAHUPOBAHUU JOJKHBI OBITH YYTEHBI BO3MOXKHOCTH HMCIIOIb30BAHUS
ANEKTPOHHBIX (MUGPOBBIX) 0O0pa30BaTEIBHBIX PECYPCOB, SBISIOMIUXCS y4eOHO-
METOMYECKUMHU MaTepraiaMu (MyJIbTUMEIUHHBIC TIPOTPaAMMBI, SJICKTPOHHBIC YUCOHUKU
U 3aJaYHUKH, DSJCKTPOHHBIE OWOIMOTEKH, BUPTyaJIbHbIE J1a0OpATOPUHU, HIPOBBIE
IpPOrpaMMbl, KOJUIEKIIMM LU(PPOBBIX 00pa30BaTeIbHBIX PECYPCOB), pPEaTU3YIOIIUMU
TUIAKTHUECKUE BO3MOXKHOCTH HMH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHH,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaHUM.

[IporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYI0 HMHUIIMATUBY YUWUTEIEH U
MPENIOCTABISET BO3MOXKHOCTh I peaju3allid Pa3IMYHbIX METOJIUYECKHUX MOIXO0B
K OpraHu3anuud oO0y4deHHs (U3HMKE MPHU YCIOBUM COXPaHEHUS O00s3aTENbHON dYacTu
coJiepKaHus Kypca.

du3nka Kak Hayka o Hanbosee oOIuX 3aKOHAX MPHUPO/JIbI, BHICTYIAsg B KaueCTBE
y4eOHOTo TpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHMIA 00
okpyxatomeMm Mupe. LkonpHBIE Kypc QU3MKH —  CHUCTEMOOOpa3yHOIIMMAISA
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOIBKY (DM3MUECKHUE 3aKOHBI JIE)KATB
OCHOBE IIPOLIECCOB U SBJICHMM, H3y4aeMbIX XHUMHEH, Ouomorueit, ¢usnueckomn
reorpadueld u actpoHomueil. Mcmnonp3oBaHne W aKTUBHOE MpPUMEHEHHE (DU3HUECKUX
3HAHUW OIpenessieT XapakTep M pPa3BUTHE pPa3HOOOpa3HbIX TEXHOJIOTMA B cdepe
HHEPreTHKH, TPAHCIIOPTA, OCBOCHMSI KOCMOCA, IIOJYyYEHHUS HOBBIX MaTEpHaJIOBC
3aJlaHHBIMU CBOMCTBAMHM M JApyrux. lM3ydeHwe (Pu3MKM BHOCUT OCHOBHOM BKJIAJB
dbopMupoBanue €CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydJaromnuxcsi, B
dbopMHpOBaHUE YMEHUN TMPUMEHATh HAyYHBIH METOJ MMO3HAHUS MPHU BBITIOJIHCHUA WMHU
y4eOHBIX UCCIICOBAHUM.

B ocHOBY kypca pu3uky 11 ypoBHS CpeHETO 001Iero 00pa3oBaHusl MMOJIOKEH P
UJiei, KOTOpbIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 TOCTPOSHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SBISETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepuan M3 BCEX paslieloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKO, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM ¢ HEM MaTepuan Kypca GU3MKU 00bEAUHEH
BOKpPYr (¢usnyeckux Tteopuil. Benmymmm B Kypce sBisiercs (QOpMHUpPOBaHUE
NIPEJICTaBICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzauus npeanojiaraeT HCMOIb30BaHHE
TYMaHHUTAPHOTO MOTEHIMaNa (GU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKH
C pa3BUTHEM OOIIECTBa, a TaKXKe C MHPOBO33PEHUYCCKHUMH, HPABCTBEHHBIMH U
AKOJIOTHIECKUMHU MPOOTIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc (u3uku mnpesanonaraet 3HaAKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX MPHUIIOKEHUN U3YUYEHHBIX TEOPHid
Y 3aKOHOB.

Hoes sxonozuzayuu peannsyercsi IOCPeACTBOM BBEACHUS 3JIEMEHTOB COAEPIKAHUS,
MNOCBSIIEHHBIX SKOJOTMUYECKUM TMpoOJeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBIC
Pa3BUTHEM TEXHUKHU M TEXHOJIOTHUW, a Takke OOCYXKIEHUs MpoOJieM palMOHaIbLHOTO
IPUPOIOTIOIB30BAHUS M SKOJIOTHYECKON OE30MacCHOCTH.
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Crep>KHEBBIMU dJIEMEHTaMU Kypca (QHU3MKA Ha YpPOBHE CPEAHEro OOIIEeTro
oOpa3zoBaHusl SBJISIOTCA  (Qu3nyeckue Teopuu (PpopMUpoOBaHUE MPEICTABICHUN
0 CTPYKTYpE MOCTpOoeHUs (U3MYECKON Teopuu, posiu (yHAAMEHTAIbHBIX 3aKOHOB U
INPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSX O MPUPOJE, IPaHUIAX MPUMEHUMOCTHU
TEOPHUiA, /ISl OTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUHN U MPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOAX0 B Kypce (PM3UKH peann3yeTcs MPekIe BCEro
3a CU€T OpraHU3alMK SKCIEPUMEHTAIBHOMN JesiTeIbHOCTH 00yyatomuxcs. [ 6a3oBoro
YpOBHSI Kypca GU3HKU — 3TO UCTIOIB30BAHUE CUCTEMbI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJa0OPaTOPHBIX pabOT, KOTOPHIE B ITporpamMMe 1o pu3uKe 00beTUHEHbI
B OOIIMI CIIMCOK YUEHUUECKHUX MTPAKTUYECKUX pa0doT. BoljeneHne B yka3aHHOM MepeyHe
7abopaTopHBIX pabOT, MPOBOAUMBIX JUISI KOHTPOJISI M OIEHKH, OCYIIECTBISETCA
y4acTHUKaMU 00pa30oBaTeNIbHOTO MpOoliecca UCXO/I1 U3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHaienust kabunera ¢uzuku. [Ipu 3ToM obecnieunBaeTCsl OBIAJIEHUE 00YUYaAIOIIUMHUCS
YMEHUSIMU  TPOBOJAWTH KOCBEHHBIE HW3MEPEHHS, UCCICIOBAaHUS  3aBHCHUMOCTEU
(bU3HYEeCKUX BETMYUH U TIOCTAaHOBKY OIBITOB MO MTPOBEPKE MPEIIOKEHHBIX THUIIOTE3.

Bonbiioe BHUMaHME yienseTcs PelIeHuI0 pacYETHBIX U KaueCTBeHHBIX 3ajad. [1pu
9TOM I Pacy€THBIX 3a/Jad TMPUOPUTETOM SBISIIOTCS 3aJaud C SIBHO 3a/IaHHOMN
bu3MUecKol  MOJENbIO, TMO3BOJISIONIME  TPUMEHSATh  W3YYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiefia Kypca, TaKk U MHTETPUPYS 3HAHUS U3 Pa3HbIX
paznenoB. J[is KaueCTBEHHBIX 3aJlay MPUOPUTETOM SIBJISIOTCA 3a7aHusi HA OOBICHEHHE
MpoTeKaHusl (PU3MUECKUX SIBIICHUW M MPOIIECCOB B OKPYKAIOIICH KU3HH, TpeOyroiue
BbIOOpA PU3NUYECKON MOJCIHU JJISI CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanuamu OI'OC COO k MarepuaibHO-TEXHUYECKOMY
obecrieueHnto yueOHOro mpoiiecca 6a30BbIl YPOBEHb Kypca (PU3UKHU HA YPOBHE CPETHETO
o01iero o0pa3oBaHusl JOJDKEH M3Y4aThCs B YCIOBHUSAX MPEIMETHOTO KaOMHETa (U3HKU
WIM B YCIOBUSX HWHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukina. B kabuHeTe Gpu3uKu AOHKHO OBITH HEOOXOAMMOE J1ab0paTOpHOE 000PYI0BaHKE
JUTSL BBITIOJIHEHMSI YKa3aHHBIX B MporpaMMe Mo (U3UKE YYECHUUYECKUX MPAKTHUUECKHX
paboT U IEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JlemoHCcTpannonHoe obopyaoBanue GopMupyercs B COOTBETCTBUU C MPUHITUIIOM
MUHHAMAJIbHOH  JIOCTAaTOYHOCTH H O0OECIeUMBacT IMOCTAHOBKY IEPECUUCICHHBIX
B TIporpamMme 1o (U3MKe KIIOUYEBBIX JEMOHCTPAIMKA JJI1 WCCIICIOBAHUS HM3ydaeMbIX
SIBJICHWIA W TPOIIECCOB, IMITUPUIECCKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX
IIPUMEHEHUM.

JlabopaTopHoe o00OopymoBaHWE I YYCHHUYECKUX  MPAKTUYECKHX  padoT
dbopMHpyeTCs B BUJIC TEMAaTHICCKUX KOMIUICKTOB U 00ECIIEYMBAETCS B pacuéTe OHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmaTndeckue KOMIUIEKTHI JTabOpaTopHOTO
000pyI0BaHMS JOJIKHBI OBITH ITOCTPOCHBI HA KOMITJICKCHOM HCITOJIb30BaHUH aHAJIOTOBBIX
U UU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIbHBIX CHCTEM B BHJIEC
M poBBIX TabOpaTOPUiA.

OCHOBHBIMHM LIeTISIMA  M3y4eHHs] (U3MKU B 00IIeM 0Opa30BaHUM  SIBIISIOTCS:

dbopMHpOBaHKE MHTEpPeEca U CTPEMJICHUS OOYYalolUMXCs K HAYYHOMY H3YyUYECHHIO
IPUPOABL, PA3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
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pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIe TMO3HaHUA U (POpMHUpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXAIOIIUM SIBICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjibTaTa H3Y4YEHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHUEe YMEHUU OOBSCHATH SIBJICHUS C HCIOJIb30BaHUEM (HU3UUECKUX
3HAaHUU U HAYYHBIX IOKA3aTEIbCTB;

dopMupoBaHHE TPENCTAaBICHUA O POAM (PUIMKH JJISI  Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHrne HJTHX LieJied oOecrneurBaeTcsl pEIICHUEM CIEIYIOUUX 3aJauyB
mpoliecce u3ydeHust Kypca pU3MKU Ha YPOBHE CpeTHEro 001ero 0opa3oBaHus:

NpUOOpPETEHUE CUCTEMBl 3HAHUK 00 OOmKX (PUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, BKJIIOYAs MEXAaHUKY, MOJICKYJSIPHYIO (HU3UKY, AJIEKTPOJAMHAMUKY,
KBaHTOBYIO (PM3HKY U AJIIEMEHTBI aCTPO(PHU3UKH;

dopMupoBaHHEe YMEHUI TPHUMEHATh TEOPETHUECKHUE 3HAHUS IS OOBSICHEHHS
bU3MYeCKuX SBICHUH B TPUPOJAE W JUISI TPHHATHS TPAKTHYCCKUX PCIICHUNB
MIOBCE/IHEBHOM JKU3HH;

OCBOEHHE CIOCOOOB PEIICHHS PA3MUYHBIX 33/7a4 C SBHO 3aJlaHHOM (PU3NUYECKOU
MOJIEJIBIO, 33/1a4, MOPa3yMEBAOIINX CAMOCTOATEIBHOE Co3Aanne (PU3NIEeCKON MOJICIH,
aJICKBaTHOM YCIIOBUSIM 33J1a4H;

MOHUMaHue (U3UIECKUX OCHOB M MPUHITATIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHUECKUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHNE METOJaMU CaMOCTOSITEIBHOTO TUIAHUPOBAHHUA W TIPOBEICHHS
bu3NYECKUX IKCIIEPUMEHTOB, aHaIN3a M WHTEpPIpEeTalnu UHPOPMAIUH, OTPEIAeIICHUs
JIOCTOBEPHOCTH TOJYYCHHOTO pPe3ybTaTa;

CO3/IaHME YCIOBUM JUISI PAa3BUTUS YMEHUW MPOEKTHO-UCCIENOBATEIBCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE CPEIHEro OOIIETO
obpasoBanus otBoauTcss 136 wacos: B 10 kimacce — 68 wacoB (2 yaca B Hezeno),B
11 xmacce — 68 yacoB (2 yaca B HEACIIO).

[Ipenyaraemslii B iporpamme 1mo Gpu3nke nepedeHb 1a00paTOPHBIX U MPAKTHUECKUX
paboT sIBISIETCSI PEKOMEHIOBAaHHBIM, YYUTEIb JEIaeT BEIOOP MPOBEACHUS JTA0OPATOPHBIX
palboT U OMBITOB C YUETOM MHIMBUIYaJIbHBIX OCOOCHHOCTEHN 00y4arOIIUXCsl.

JItobast paGouast mporpaMma JOJKHA TMOJHOCTHIO BKIIFOUATh B CEOSl COMEpIKaHME
naHHOW mporpammbl 1o ¢uszuke. B 11 kiacce pa3men «JjeMeHTbI aCTPOHOMHHU U
acTpou3UKN» He BKJIYEH B KT, TaKk Kak B 11 kiacce acTpOHOMUSA H3y4yaeTcsi
OT/IeJIbHBIM KYPCOM.

B otnenbHbIX ciydasx Kypce Gpusuku 6a30BOro ypoBHs MOXKET U3ydaThCs B 00bEMe 204
gaca 3a nBa roga obOydenus (3 u B Heaemo B 10 m 11 kmaccax). B arom ciydae
yBeIMUUBaeTCsl He MeHee ueM 110 20 4 pe3epBHOE BpeMs, KOTOPOE UCIIONIB3YETCSl YUUTEIeM
JUISL U3yYEHUsI BOMPOCOB, TECHO CBS3aHHBIX C BBIOpAHHBIM MpoduieM oOydeHHUs, U
yBEJIIMYUBACTCS yueOHasi Harpy3Ka, OTBOAUMAs Ha M3YYCHHE MEXaHUKU, MOJEKYJISIPHON
GU3MKKM M BJEKTPOJMHAMMKH, 32 CUYET pacClIMpeHHs uucia JabopaTOpHBIX padboT
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UCCIIEIOBATENILCKOIO XapaKkTepa U YPOKOB PELIECHUS KAUECTBEHHBIX U PACUETHBIX 3a/1a4.
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COAEPXAHUE OBYUEHUA

10 KJIACC
Pasznen 1. ®u3uka u MeTOABI HAYYHOI'O MIO3HAHMS

dusnka — Hayka o npupoje. HaydHbsle METOABI O3HAHUS OKPYXKAIOLIEr0 MUpA.
Pounb skcniepuMenTa 1 TEOpUH B MPOLIECCe MMO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (U3MYECKUX SBIEHUH M mpoueccoB. HaydHple TMIOTE3BI.
dusnueckre 3aKOHbI U TEOPUHU. I'paHMIIBI TPUMEHUMOCTH (DPU3MUECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHUS.

Ponbs u Mecto ¢usuku B (POPMHUPOBAHUHM COBPEMEHHOW HAYYHOU KapTUHBI MUDA,
B [IPAKTUYECKON IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

Amnanorosble U HU(GPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunyeckoe aBrxeHrne. OTHOCUTENBHOCTh MEXAaHUYECKOTO IBMKEHUS. Cuctema
otcuéta. Tpaekropus.

[Tepemernienue, CKOPOCTh (CpeIHSS CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE
MaTepUaJibHOM TOYKH, HX MPOEKIMH HA OCH CHUCTeMbl KoopauHar. CloxeHue
MIEPEMEILICHUH U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE UM PpaBHOYCKOpPEHHOE NpsMOJIMHEHHOE JABWKeHue. ['paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUS, IyTHU U MEPEMEILICHHS] MaTEpUaIbHON
TOYKH OT BPEMEHH.

CBobOosHOE TajzieHre. Y CKOpeHre CBOOOTHOTO TaICHHUS.

KpuBonunenHnoe npmxeHue. /[BrmkeHMEe MaTepUalbHOM TOYKHA IO OKPYKHOCTH
C IOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEHHAs CKOpocTs. [lepuon
u yactorta oOparmieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP, JBUKCHHE
CHapS/IOB, LICTIHBIC U PEMEHHBIC TEPEIayu.

Jlemoncmpayuu

Mogens cucTeMbl OTCuUéTa, WUIIOCTpAIMsd KHHEMAaTHYECKUX XapaKTEePUCTHUK
JBHOKCHUSL.

[IpeoOpazoBanue ABMKEHUHN C UCTIOTH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGntonenue paBuxeHUst Tena, OpOIIEHHOTO TOJA YIiOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopocTy pu ABUKEHUH MO OKPYKHOCTH.
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Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3yuenne HEpaBHOMEPHOTO JABWKEHHUS C I1EJIbI0 ONpEEICHUsT MIHOBEHHOM
CKOPOCTH.

UccnenoBanne COOTHOLICHUSI MEXAY  MOYTSIMU, OPOUJCHHBIMU  TEJIOM3a
MOCJIeTIOBAaTEIbHbIE PABHBIE TPOMEKYTKHA BPEMEHHU MPU PABHOYCKOPEHHOM JIBMXKCHHUHC
HAa4aJIbHOM CKOPOCTBIO, PABHOW HYIIIO.

N3yuenue nABMKEHUS IIapUKa B BS3KOW KUIAKOCTH.

N3ydenue nBmxeHus Teiaa, OporeHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Iprammn otHocurensHOCTH ['anmies. IlepBeiid 3akoH Herotona. MHepunanbsHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. I[lpuniun cynepno3unuu cui. Bropoul 3akoH HeroToHa jis
MaTepualibHON TOUYKU. TpeTuii 3akoH Hpl0TOHA [I7151 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuia tsxectd. [lepBasg kocmMuyeckasi CKOpOCTb.

Cuia ynipyroctu. 3akoH I'yka. Bec Tena.

Tpenne. Bunsl Tpenus (mokosi, cKoibxkeHUs, kaduenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cuiia TpeHus nokos. Koagdunuent tpenus. Cuna
COIPOTHUBJICHUS MPU JBUKECHUU TeJa B KUJIKOCTH WM Tase.

[TocTynarensHOE 1 BpamaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [lnedo cumnel. YcnoBus paBHOBECUS
TBEPAOTO Tea.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: MOIIIUITHUKHY, IBHXKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne uHepIuu.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHna.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT A€(POpMaluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKCHUSL.

VYcnoBust paBHOBECHS TBEPIOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3yuenue nBmxeHus: Opycka rno HaKJIOHHOM MJIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pPE3MHOBOM 00pa3siie, OT uX JeopMariuu.

HccnenoBanue ycmoBuii paBHOBECUS TBEPIOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

9
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Tema 3. 3axkonwvl coxpanenus ¢ mexanuke

Nmiynbc MaTepuanbHOl TOUKU (Tesa), CUCTEMbI MaTepUaIbHBIX ToueK. Miynbe
CWIbl W HW3MEHEHUE HMITyJIbca TeNla. 3aKOH COXpaHEHWs HUMITyJbca. PeakTuBHOE
JIBUKCHHUE.

Pa6ora cuiiel. MOIITHOCTE CHUJIBL.

Kunernyeckass sHeprus MaTepuanbHOW TOoukd. Teopema 00 U3MEHEHUH
KUHETHUYECKOW YHEPTUU.

[lorenuuanbHas sHeprus. [loTeHnuManbHas sHEprusi ynpyro neopmMupoBaHHON
npyxuHsbl. [loTeHnnanpHas SHepTys Tejla BOJIM3U MOBEPXHOCTH 3€MIIH.

[ToTeHuanpHbIE M HETOTEHIIMATBHBIE CUJIbL. CBSI3b PAOOTHI HEMOTEHITMAIBHBIX CHJT
C UIBMEHEHUEM MEXAHWYECKOM SHEPTUH CUCTEMBI TEJl. 3aKOH COXPAHCHUSI MEXAHUYECKOMN
SHEPI'UHu.

VYipyrue 1 HeyIpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTPOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPY>KUHHBIN NTUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa NOTEHIUATBHON SHEPTUU B KHHETUYECKYIO M OOPaTHO.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuyenue abCOMOTHO HEYNPYTOro yAapa ¢ MOMOILBIO IBYX OJJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEpPTruu Teja
Ha [IPUMEpE PaCTHKEHUS PE3UHOBOTO JKI'YTa.

Pa3nen 3. MouiekyJsipHasi pu3nka 4 TEPMOIUHAMHUKA
Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIC TOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUM M HMX OIBITHOE
obocHoBanue. bpoyHoBckoe naBwxkenue. [Auddysus. Xapakrep IBHKEHUS U
B3aUMOJICHCTBUS YAaCTUL BEIIECTBA. MOJEIN CTPOCHUS Ta30B, KUIKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX MojieNiell. Macca u pa3Mepbl MOJICKY L.
KommuecTBo BemiectBa. [TocTostHHas ABoraapo.

TeruioBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. lllkama Ttemmeparyp
Ienbcus.

Mogenbs uaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJICKYISIPHO-KUHETUYECKOU
TEOPUH UACATBHOTO Ta3a. AOCOIIOTHAS TeMIlepaTypa Kak Mepa CpeIHe KNHETUYECKON
SHEPrUU TEIUIOBOrO ABMKEHUA 4actul rasza. lllkama temneparyp KenbBuna. ['a3oBbie
3akOoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [lansToHa. HM3ompornecchl
B MJI€aJIbHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. [ paduueckoe npeacraBieHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, u3o0apa.

Texauueckue ycTpocTBa U MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
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Jlemoncmpayuu

OnbITH, AOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, PoTorpaduu MoJeKyml
OPTaHUYECKUX COCTUHECHUMN.

OmnpiTel 110 UG GY3UN )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKECHUSI.

Mogaens onbita lTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mojenb, WILTFOCTPUPYIOIIAs MPUPOTY IABJICHHUS T'a3a HA CTEHKU COCYa.

OMBIThL, WIUTFOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UIE€AJIbHOTO ra3a, U30MPOLIECCHI.
Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEpeHUi 00bEMa
KOMHATBHI, IaBJICHUS U TEMIEPATypPhl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKIY ITapaMETPAMU COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmoanHamuueckass cucrema. BHyTpeHHssI 5SHEprusi TEPMOJIMHAMUYECKON
cUCTeMBbl M crocoObl €€ m3MeHeHusa. KomudecTBO TemaoTel M padota. BHyTpeHHsS
SHEPrusi OJTHOATOMHOTO WEAIBbHOIrO ra3a. Buipl Termsonepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIMS, U3Ty4YCHHE. Y IeJIbHAS TEITUIOEMKOCTh BellecTBa. KolIM4ecTBO TEMIOTHI IpH
TerIonepeaaye.

[Tonsitue 06 agnadbatHom nporiecce. [lepBolii 3akoH TepMoauHaMUKH. [IpumeHeHune
NEpPBOTr0 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduyeckas HHTEpHpeTaLus
paboThI raza.

Bropoii 3akon TepmoarHamuku. HeoOpaTuMOCTh MPOIIECCOB B IPUPO/IE.

TeroBble MamuHbl. [TpyUHIMIBL 1eWCTBUS TEMIOBBIX MamuH. [IpeoOpazoBanus
SHEPI'UM B TEIJIOBBIX MaluHax. KoaguimeHT nojae3Horo AeMCTBUs TEIIOBOM MaIlIMHBI.
[ukn KapHo m ero ko3(p(UIMEHT IMOJE3HOT0 ACUCTBHUSA. IKOJOTHYECKHUE ITPOOIEeMbI
TEIUIOPHEPT € TUKH.

TexHuyeckue ycTpoNCTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTATEIh BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUILHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3menenune BHYTpEHHEH SHEPTHH Teja IMPU COBEPIICHUH PAaOOThI: BEUIET TPOOKH U3
OYTBUIKM TIOJ JEWCTBHEM CXKATOTO BO3yXa, HarpeBaHue »¢upa B JATyHHOU TpPyOKe
nyTEM TpeHUs (BUIACOAEMOHCTpAIIu).

N3MeHeHne BHYTpeHHEW 3Hepruu (TeMrmepaTypbl) Tejla MpH Terulonepenaye.

OnwIT M0 a1abaTHOMY PACIIUPEHUIO BO3AyXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUTATENsl BHYTPEHHETO CroOpaHusi, PEakTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepenne yaenbHOU TEIIOEMKOCTH.
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Tema 3. Aepezammuvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u KoHumeHcanwus. VMcmapenwe u kurmeHue. AOCONIOTHAsS H
OTHOCUTENIbHASL BIAXHOCTh BO3AyXa. HaceimeHHbli mnap. VYaenapHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

TBépnoe Ttenmo. Kpucrammmyeckue u amopdHble Tena. AHU30TPOMNHS CBOMCTB
kpuctaiioB. Kuakue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBienue u
KpUCTaJUTM3aIMs. Y IeTbHas TeroTa miasieHus. Cyoaumanus.

VYpaBHeHUe TETUIOBOTO OaaHca.

TexHuueckne yCcTpoicTBa U MPAKTUIECKOE IPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUU TIOJIYYEHHS COBPEMEHHBIX MATE€pUAIOB, B TOM YHCIIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBHIILICHHBIX MTAPOB.

Kunenue npy NOHMKEHHOM JTaBJICHHH.

CniocoObl U3MepeHUs BIAXKHOCTH.

HaOntonenue HarpeBaHus U MIaBJICHUS KPUCTAINTIMYECKOTO BEIIECTRA.

JleMoHcTpalusi KpuCTasioB.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

N3MepeHre OTHOCUTENIBHOM BIIAXKHOCTH BO3AYXaA.

Pasznen 4. DiekTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa

DJIeKTpU3alusl Tela. DJIEKTPUUYECKUU 3apsa. JBa BHAa 3JIEKTPUUYECKUX 3apsioB.
[TpOBOJTHUKM, TUANEKTPUKNA W NOJYHPOBOJHUKH. 3aKOH COXPAHEHMS 3JIEKTPUYECKOIO
3apsna.

B3anmopneiictBue 3apsanoB. 3axkoH Kynona. TouyeuyHbll sneKTpUYeCKHd 3apsf.
DnekTpudeckoe noiie. Hanpssk€HHOCTD itekTprudeckoro nmoss. [Ipunaiun cynepno3uunm
JJIEKTPUYECKUX NOJIeH. JIMHNN HaNpsHKEHHOCTH AJIEKTPUYECKOTO TOJIS.

Pabora cun snekrpocratmdyeckoro mojisi. IloreHuman. Pa3HOCTh MOTEHIIMAJIOB.
[IpOBOAHUKM W [JUAJEKTPUKKA B DJIEKTPOCTATUYECKOM TMoje. JludnmekTpuueckas
IIPOHULIAEMOCTb.

OnextpoémkocTb. KoHaeHcaTop. OIJIEKTPOEMKOCTh IJIOCKOTO KOHAEHCATOPA.
OHeprus 3apspKEeHHOI0 KOHIAEHCaTopa.

TexHuueckue YyCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHE:  DJIIEKTPOCKOIL,
AIEKTPOMETP,  AJNEKTPOCTATUYECKAs]  3allluTa,  3a3€MJICHHE  DJIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMMPOBAJIBHBIN aIllapar, CTPyUHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ NPUHIUIT AEMCTBHSI AJIEKTPOMETPA.

B3anmonenicTBre HadIEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEJl.

IIpoBOJHMKH B DJIEKTPOCTATUYECKOM TOJIE.

DnekTpocTaTuyecKas 3aluTa.
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JIMDAEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTB NIEKTPOEMKOCTH INIOCKOTO KOHAECHCATOpa OT ILIOIIAIH IIJIaCTHH,
PACCTOSHUSI MEXIY HUMU U TUDJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHIEHCATOPA.
Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomul

N3mepenne aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii an1ekmpuueckuii mox. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKUAN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKH
tToka. Cuna Toka. [[ocTOsAHHBIN TOK.

Hanpsixenune. 3akon OMa 71 yyacTKa LETH.

DJIEKTPUYECKOE  CONPOTUBIECHHUE.  YIEIBbHOE  CONPOTUBIECHUE  BEIIECTBA.
[TocnenoBaTenpHOE, MAPAIIIETBHOE, CMENIAHHOE COEIUHEHHE MPOBOJHUKOB.

Paborta anexTpuyeckoro Toka. 3akoH J[xoymns—JleHnia. MOIHOCTB 3JIEKTPUYECKOTO
TOKA.

DJIEKTPOJIBUKYIAsi CUJIa U1 BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) AiekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DJIeKTPOHHAS TPOBOJAUMOCTH TBEP/IBIX METAIIOB. 3aBUCUMOCTD COITPOTUBIICHUS
METAJIJIOB OT TemmepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomympoBonuuku. CoOCTBEHHAsI U TPUMECHAS! TPOBOIUMOCTH TTOJIYITPOBOTHUKOB.
CaoiictBa p—n-nepexoxa. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B PACTBOPAX U paciiyiaBax JIEKTPOJIUTOB. DIEKTPOIUTHIECKAS
JTACCOLMALINS. DIEKTPOIIN3.

DJNeKTpU4ecKuil TOK B Tra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSITETIbHBINA pa3psil.
Mounus. [1na3zma.

TexHuyeckre yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTaTt, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTe/IbHbIC MPUOOPHI, AIEKTPOOCBETUTEIbHbBIC
NpuOOphl, TEPMOMETP COMPOTUBIICHUS, BAaKyyMHBIH JIHOJ, TEPMUCTOPHI U
(boTOpE3UCTOPHI, MOTYIPOBOTHUKOBBIN JHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPsHKEHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI TUTUHIPUIECKUX TPOBOHUKOB OT JIJTUHBI, TLTOIIAIH
MONEPEYHOT0 CEYEHUS U MaTepuaa.

CwmenanHoe COeTMHEHUE POBOTHUKOB.

[IpssMmoe  w3MepeHMEe  BIEKTpPOABMXKYLIEW  cuiabl. KopoTkoe — 3ambIkaHue
raJlbBAaHMYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTh CONPOTUBIICHUS] METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoil pa3psa v MPOBOAUMOCTb BO3AYXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.
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Yuenuueckui sxcnepumenm, 1abopamopuvie padomul

N3yyeHue cMelanHoro COeIMHEHUs PE3UCTOPOB.

N3Mmepenne »ieKTpOABMKYIIEH CHUJIbI HCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue snektposusa.

MexnpeaMeTHblie CBSI3H

Nzydenne kypca ¢pusuku 06a30Boro ypoBHs B 10 kjacce oCymecTBIsIeTcs ¢ y4ETOM
COJIepKATENbHBIX MEKITPEAMETHBIX CBSI3€U C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTHUH.

Meowcnpeomemnvie nowsmusi, CBSI3aHHBIE C M3YYEHUEM METOJOB HAYYHOTO
NO3HAHUA: SIBJICHUE, HAYYHBIM (akT, runoresa, pu3nueckas BeIUUYHHA, 3aKOH, TEOpUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHUM, JIMHEWHas (yHkius, mapaborna,
runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI M HX
MPOEKIMU HA OCU KOOPJAHUHAT, CJI0KEHUE BEKTOPOB.

buonocua: mexaHmdeckoe NBIXKEHHE B JKUBOW mpupojne, Auddysus, ocMoc,
TEIJIOOOMEH JKUBBIX OPraHU3MOB (BHJBI TEIUIONEpEaAaun, TEIJIOBOE pPAaBHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJEKYJ, MOJb
BEIIIECTBA, MOJISIPHAS MAacca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEW W Ta30B,
ANEKTPUYECKUE CBOMCTBA METAIIOB, SJIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

l'eocpagpus: B1aXXHOCTh BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3zoBaHUE JIBUKEHUN C KCIOJIb30BAHUEM MEXAHM3MOB, YUYET
TPEHUSI B TEXHUKE, TMOJIIUIHUKN, HCIOJb30BAHUE 3aKOHA COXPAHCHUS WMITYJIhCaB
TeXHUKE (pakera, BOAOMET WU JpYrue), JIBUrareib BHYTPEHHErO CropaHus, MapoBas
TypOuHa, OLITOBOM XOJIOIUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH MTOTYUYEHHS COBPEMEHHBIX
MaTepHayioB, B TOM YUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJOTUH, AJIEKTPOCTaTHYECKas
3alluTa, 3a3eMJICHHE  DJICKTPONPHUOOPOB, KCEPOKC, CTPYHHBIM  TIPUHTEDP,
AIIEKTPOHArpeBaTeIbHbIe TPUOOPHI, JIIEKTPOOCBETUTENBHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Pa3znen 4. DnekTpoauHAMUKA
Tema 3. Maznummnoe none. IneKmpomazHumMHAA UHOYKUUS

IlocTtossnHble MarHuThl. B3aumonelCTBHE ITOCTOSHHBIX MAarHuTOB. MarnmTHoOeE
nosje. Bektop MarHUTHOW MHAYKIMHU. lIpuHOMI Cynepno3uiuyu MarHUTHBIX IIOJIEH.
JIvHMKM MarHuTHOM MHAYKIMU. KapTrHa IMHUN MarHUTHOW MHYKIIUY TI0JISI TIOCTOSHHBIX
MarHuTOB.

MarauTtHoe 1oJjie MpOBOJAHUKA ¢ TOKOM. KapThHa JTMHUN MHIYKIIMA MAarHUTHOIO
TIOJIS JUIMHHOTO TIPSMOTO NMPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKU
¢ TokoM. OnbIT IpcTena. BzaumopeicTere mpoBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ monaynb M HampaBslIeHHE. JIBMKEHWE 3apsHKEHHOM YaCTHIIBI
B OJIHOPO/IHOM MarHuTHoM nose. Pa6ora cuibl JlopeHna.

SIBneHHE DIEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MarHMTHOM WHIYKIIHH.
DNEeKTPOABMKYIIAS CUIIA MHIYKIUHU. 3aKOH AJIEKTPOMArHUTHON nHayKuun Papajes.

BuxpeBoe nsnektpuueckoe mosie.  DNEKTPOABMXKYIIAS  CWiIa  HUHAYKIUU
B ITIPOBOJAHUKE, IBHKYILEMCS TOCTYNATEIBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTE.  SIBiIeHME  CaMOMHAYKIMM.  OJIEKTPOJABIKYIAs  CHJa
CaMOVHIYKIIUH.

DHeprust MarHUTHOT'O TOJIL KATYLIKH C TOKOM.

DNEeKTPOMarHuTHOE I10JIE.

TexHuyeckne yCcTpoMCTBa M MPAKTUYECKOE NMPHUMEHEHUE: IMOCTOSHHBIE MATHUTHI,
JJEKTPOMArHUTHI,  JJEKTPOABUraTENb,  YCKOPHUTENIH  DJIEMEHTApHBIX  YACTHL,
WHIYKIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIIOHEHHE DIIEKTPOHHOTO ITyYKa MATHATHBIM ITOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O TTOJIA.

B3anmoneiicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JericrBue cuinbl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBNeHME SIIEKTPOMATHUTHOW UHIYKIIAH.

[TpaBuno Jlenna.

3aBUCHUMOCTb DJIEKTPOJABWXKYILEW CHJIBI MHAYKUUHA OT CKOPOCTHM HW3MEHEHUS
MAarHuTHOIO IOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3ydenne MarHuTHOTO NOJISI KATYLIKHA C TOKOM.

Hccnenoanue aeMCTBUS IOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHOM UHIYKIIUH.

Pa3nen 5. Kosie0anus u BOJITHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOA€0AHUA

KonebarenbHas cucrema. CBOOOIHBIC MEXaHUYECKHE KoJeOaHus. ['apMoHnIecKue
kosjebanus. [lepuon, yactora, ammntyga u ¢asa xonedanuid. [Ipy>XMHHBIN MasTHUK.
Marematnuecknii MasTHUK. YpaBHEHHUE TapMOHMUYECKHX KosieOaHui. I[IpeBparieHue
OHEPTUU TIPU TAPMOHUIECKUX KOJICOAHUSIX.

Koneb6arenbubiit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbBIE KOJIEOAHUS B UACAITBHOM
K0J1e0aTeTbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHHYECKUMHU U 3JICKTPOMArHUTHBIMU
koneOanusimu. Dopmyna TomcoHa. 3aKkoH COXpaHEHHs DSHEPrUM B HJICATILHOM
K0JIeOaTeIbHOM KOHTYpE.
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[IpeacraBnenre o 3aTyxammmXx KoJeOaHUsIX. BBIHYXICHHBIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXIeHHbIE 2JIEKTPOMArHUTHbIE KOJeOaHuUs.

[lepemenHsblil Tok. CHHYCOMAAIBHBINA EPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JICUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSIAKEHUS.

Tpancpopmarop. IlpomsBoacTBO, Tepemada W MOTpPeOJICHUE IIICKTPHUCCKON
DHEPruu. OKOJOTMYECKHE PHUCKH IpU MPOU3BOJACTBE AJEKTpo3Hepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHnyeckre ycTporucTBa M NPAKTUYECKOE IPUMEHEHHE: IEKTPUUECKUM 3BOHOK,
rE€HEepaTop MEPEMEHHOTO TOKA, IMHUHU dJIEKTPOIIepeay.
Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KoJieOaTENbHOW CUCTEMBbI  (NMPYKUHHBIA  WITU
MaTeMaTHYECKUI MasSTHUK).

Habnronenue 3aryxaromumx KojieOaHui.

NccnenoBanue CBONCTB BEIHYKJIEHHBIX KOJIEOaHUN.

Habmronenue pezonaunca.

CB0oOOHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumnorpaMMsl  (3aBUCUMOCTH  CHUJIBI TOKa W HalpsOHKEHUS OT BPEMEHM)
JUIS1 DJIEKTPOMArHUTHBIX KOJICOaHUiA.

Pe3onanc 1mpu  MOCIENOBAaTEIbHOM  COCIMHEHUU  PE3UCTOPA,  KATYLIKH
WHYKTUBHOCTHU W KOHJIEHCATOpA.

Mopens JIMHUM 3JIEKTPOIIEpEIayn.
Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

UccnenoBanue 3aBUCMMOCTU MEPUOJIa MAJIBIX KOJI€OaHUM Ipy3a HA HUTU OT JJIUHBI
HUTU U MACCHI Tpy3a.

Hccnenoanne nepeMeHHOT0 TOKa B 1€MW U3 MOCIEA0BATEILHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHunHble 60JIHbL

Mexannueckue BOJHBI, ycioBUs — pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHus U ajuHa BoyHbL. [lonepeunsie u mpoaoasHbie BOJHEL. HTEepdepentus
U 1udpakius MEXaHMYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBI. YCJIOBUSI M3JIYyYEHHS BJIECKTPOMATHUTHBIX BOJIH.
B3aumnasi opuentanus BekTopoB E, B, V B snexkrpomarnutHoi BojiHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJH: OTPaKCHUE, TMpEIOMIICHUE, MOoJIpu3anus, AuGpaKius,
uHTepdpepenius. CKoOpocTb EKTPOMArHUTHBIX BOJIH.

[[Ixkana 5SJIEKTPOMAarHUTHBIX BOJH. [IpuMeHEHWE SJIEKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpunHMnBI paguoCBA3U U TeleBUAeHUA. Paguonokanusi.

DIEeKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYKAIOIEH CPEIbI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE. MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAs [HATHOCTMKA B TEXHUKE W MEIULHUHE, pajap,
panuonpuéMHHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBU-nieys.
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Llemoncmpayuu

OO6pazoBaHue U pacpoCcTpaHEHUE MTOMEPEYHBIX U IIPOJIOTBHBIX BOJIH.

KomneOGmromeecs Teno kak HCTOYHUK 3BYKa.

Habmronenue otpakeHus U IPEIOMIICHUS] MEXaHUYeCKUX BOJIH.

Habmronenue naTepdepeHiinu u 1udpakiiny MeXaHu4eCKuX BOJIH.

3BYKOBOM pe30HAHC.

HaGnronenue cBsA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMILIUTYI0M M 4aCTOTOU
KOJICOAHHH.

HccnenoBanne CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPa)K€HUE, IPEIOMIICHHE,
nosspu3anus, Audpakius, HHTeppepeHITus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmonrHeHOE pacnpOCTpaHEHHUE CBETA B OJTHOPOJHOM
cpene. Jlyd cBeta. ToueyHbI HICTOYHUK CBETA.

OtpaxkxeHne cBeTa. 3aKOHbBl OTpaxeHus cBeta. [locTpoeHne uU300paKEHUIB
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3aKOHBI NPEJIOMIICHHS CBeTa. AOCOJIOTHBIM TOKa3aTelhb
npenomiieus. [lonHoe BHyTpeHHee oTpaxkeHue. llpenenbHbId yroa MOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucniepcus ceeta. CiioskHBIN cocTaB Oenmoro ceera. L[BerT.

Cobuparonye u paccenBarolie JuH3bl. ToHkas auH3a. POKYCHOE PacCTOSHHUE U
onTHYecKass cuiaa TOHKOM JnH3bL. [locTpoeHne wu300pakeHUil B COOMpAIOMIMX U
pacceuBaromux JuH3ax. DopMysa TOHKOM JTUH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. Uutepdepenius cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HAOJIOICHUST MaKCUMyMOB M MHUHMMYMOB B HHTEP(EPEHIIMOHHON KapTHUHE OT JIBYX
cuH(}A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

HMudpakus cBera. JludpakimonHas pemérka. YciaoBHe HAOIIOICHHUS TIIABHBIX
MaKCHUMYMOB TIPH MMaJICHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus cera.

TexHuyeckue ycTpoicTBa U MPAaKTHUECKOE MPUMEHEHUE: OUKH, JIyna, (oroanmapar,
MIPOCKIIMOHHBIN arapar, MUKPOCKOII, TEJIECKOII, BOJOKOHHAsI ONTHKA, AU(PaKIIMOHHAS
pelIETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpssiMonuHeHOE  paclnpocTpaHEeHHEe, OTpaKeHWE U MPEJIOMIICHHE  CBETa.
OnTuyeckue npuOopsI.

[TomHO€e BHYyTpeHHEE OTpaxeHue. Monens cBeToBoAA.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Ha6nronenue narepdepeHimm creTa.

Habmronenue nudpakiuu ceera.

Hab6nronenue nucnepcuu cBerta.
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[Tomy4yeHnue cnekTpa ¢ HOMOIIBIO TPU3MBI.
[TomydyeHue cekTpa ¢ TOMOIILI0 JUGPAKITMOHHON PEIIETKH.
Habmronenue nossipuzaiiuu cBera.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomeol
N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.
HaGnronenue nucnepcnu cBera.

Pa3znen 6. OcHOBBI clIeIIHAJIbHON TEOPUH OTHOCHUTEIbHOCTH

I'paHnipl IPUMEHMMOCTH KJIACCHYECKOM MexaHUKHU. IlocTynarsl cnenuanbHON
TEOPUU OTHOCUTEJIILHOCTH: HWHBAPHUAHTHOCTH MOMYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHM U COKpallleHUE
JUTAHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHIIBI.

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

Pa3znen 7. KBantoBasi pusuka
Tema 1. Inemenmol K6aHM OGO ONMUKU

®otonbl. @opmyna [lnanka cBsi3u >HEpruu PoTOHA C €ro YacTOTON. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTue u uccinegoBanue ¢otodpdexra. Onbitel A.I'. CroseroBa. 3aKoHbBI
dbotorpdexra. YpaBuenue OinmrertHa g pororddexra. «KpacHas rpanHunay
dboTorddexra.

JlaBnenue cBera. OmnbiTe! [1.H. JleObeaena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpoMCTBA M TMPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTIMK, COTHEUHAsT OaTapesi, CBETOINOI.

Jlemoncmpayuu

®otorh(hexT Ha yCTaHOBKE C ITMHKOBOM TIACTUHOM.

UccnenoBanue 3akoHOB BHElTHETO hoTodhdekTa.

CBeToauon.

Conneunast 6aTapes.

Tema 2. Cmpoenue amoma

Mogaens atoma Tomcona. OmnwiTel Peszepdopna mo paccessHUIO o-4acTHIIL.
[Tnanerapuas monens aroma. [loctynaret bopa. M3nydenue u normnomieHue (GOTOHOB NpU
IIEPEX0/IE ATOMA C OJHOTO YPOBHS DHEPTUU Ha Ipyror. Buael criekTpoB. CEKTp ypOBHEM
HHEPIUM aToMa BOAOPOAA.

BonnoBeie cBoicTtBa uwactul. Bomuel ge bpounsa. KopnyckynsipHo-BONIHOBOMR
JyaJIu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyUYECHHE.

TexHuyeckre ycTponcTBa M MPAKTUUYECKOE MPUMEHEHUE: CIIEKTPAJIbHbIA aHan3
(CEKTPOCKOIT), 1a3ep, KBAHTOBBIN KOMITBIOTED.
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Llemoncmpayuu
Mopnens onbita Pesepdopna.
Onpenenenue JIMHBI BOJIHBI Jla3epa.
HaOmronenue nuHeMvaThiX CIIEKTPOB U3TYICHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol
Habmronenue nuHeyaToro cnekTpa.

Tema 3. Amomnoe sopo

DOKCHEpUMEHTBI, JOKAa3bIBAIOIIUE CJOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH. OnbIThl Pe3zepdopia mo ompeneneHuro cocTaBa pagloaKTHUBHOIO
u3nydenus. CBoicTBa anbda-, Oera-, raMmma-u3nydeHus. BiusHue paanoakTHBHOCTH Ha
YKUBBIEC OPraHU3MBI.

OtkpeiTHE TpoTOHAa W HeWTpoHa. HykionHas wogzens siapa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anb(a-pacnaa. DJIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnaj. ['aMMa-u3iydeHue.
3aKOH paIMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledekT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepubiit peaktop. Tepmosiaepubiii cunTe3. [IpobiieMbl U EPCHIEKTUBHI SIAEPHOM
SHEPreTUKHU. DKOJOTMYECKUE ACTIEKThI IEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Meroasl  HAOMIOAEHMS M PErUCTpallMd  3JIEMEHTapHbIX  YaCTHLI.

dyH1aMeHTaNIbHbIE B3aUMOJICHCTBUA. ENMHCTBO (hrU3nvecKoil KapTHHBI MUpA.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHHWE: JI03UMETP, Kamepa
Buiibcona, siaepHbIi peakTop, arToMHast bomoa.
Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHII.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

UccnenoBanue TpekoB 4acTHI] (10 TOTOBBIM (poTorpadusim).

Pa3nen 8. JieMeHTHI aCTPOHOMMY U ACTPOPU3UKHU

Orarbl pa3BUTUA aCTPOHOMHUH. [IpuKIIaqHOE 1 MUPOBO33PEHYECKOE 3HAUECHUE
aCTPOHOMMH.

Bun 38€3nH0r0 HebGa. Co3Be3nus, sipKue 3BE3/bl, TUIAHETHI, UX BUIMMOE JABHKEHUE.

ConHeuHas cucrema.

Counnrne. CosiHeyHas akTUBHOCTh. IcTounuk aHeprun CostHIa U 3BE31. 3BE3IbI, UX
OCHOBHBIE XapaKTEPHUCTHUKU. J[MarpamMmma «CIeKTpaJIbHbIN KIIACC — CBETUMOCTBY. 3BE3/IbI
IJIABHOM ITOCJIEI0OBATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTbY IS 3BE3]] TJIABHON
N0CJIE0BAaTENBHOCTH. BHyTpeHHee cTpoeHue 3BE34. (COBpEMEHHBIE MPEACTaBICHUS
0 MMPOUCXOXKACHUU U 3BOIoIMH COJHIA U 3BE3/. DTallbl )KU3HU 3BE3].

Muneunsiii [1yTs — Hama ["amaktuka. [Tomoxenue u nerxkenue CosHua B ['anakTuke.
Tunel ramaktuk. Paguoranaktuky u kBasapsl. YEpHbIE ABIPHI B SAPAX TAIAKTHK.
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Bcenennas. Pacmmipenue Bcenennoi. 3akon XaO6ma. Pa3beranme rayiakTHK.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3TyYEHHE.

Macmrabnas ctpykrypa Beenennoil. MertaraiakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMMUH.
Yuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJIA30M €  HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUH ISl OTPEICTICHUS MOJI0KEHUSI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3a1s1 CEeBEPHOIo MOIyIIapUsl U SIPKUE 3BE3bI.

Habmronenus B Teneckon Jlynsl, maner, Mieunoro I[lyTu.

Oo6o01maroLiee NOBTOPEHUE

Ponb ¢u3uku u aCTpOHOMUM B IKOHOMUYECKOM, TEXHOJIOTHYECKON, COLIMAIbHON 1
THUYECKON cdepax AeATeIbHOCTH 4YEJOBEKa, poJib U MECTO (PU3MKKM U aCTPOHOMHUU
B COBPEMEHHON HAy4YHOW KapTUHE MHUpA, POJib (PU3HUECKOW TEOpuu B (HOPMHUPOBAHUU
NPEACTaBICHUN 0 (PU3MYECKON KApTUHE MHpa, MECTO (PU3UYECKON KApTUHBI MHUpPaB
o01LIeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUN O IPUPOJIE.

MesknpeaMeTHbIe CBSI3H

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBIsI€TCS C yU€TOM
CoJIepKaTEIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OUOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHHU.

Meowcnpeomemuvie nousmus, CBSI3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (PakT, TUMoTe3a, pu3nyeckas BEJIMUMHA, 3aKOH, TEOPHS,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICIUPOBAHKE, MOJICIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, TPUTOHOMETpUYECKHE (DYHKIUU:
CHUHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HX NPOCKIMUU HA OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB, IPOU3BOIHBIC
AJIEMEHTApPHBIX (DYHKIUH, TPU3HAKUA MOJI00UST TPEYTOJILHUKOB, ONIPEACIICHUE TIIOMIAIN
I0ckuX puryp u oobEMa Te.

buonoeus: snexrpudeckre sIBJICHUS B KUBOUM MPUPOJIE, KOJIeOaTeIbHbIE JTBUKEHUS
B KHUBOU IIPUPOJIE, ONTHYECKUE SIBJICHUS B XKUBOW MPUPOJE, NEUCTBUE paaualliM Ha
YKUBbIE OPraHU3MBI.

Xumus: CTpPOCHUE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAA CTPYKTYpa TBEPABIX TE,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON pEeIETKY, CIEKTPaIbHbIN aHAIN3.

leoepaghus: marHUTHBIE TIONIOCA 3€MIIM, 3aJIe’KW MArHUTHBIX Py, (poTochéMka
3€MHOM MOBEPXHOCTHU, MIPEACKAZAHUE 3EMIIETPSICEHU M.

Texunonocus:  NUHUAM  JJIEKTPOIIEpenad, TEHEPATOpP  IEPEMEHHOrO  TOKa,
DJIEKTPOJABUIATENb, UHAYKIIMOHHAA I1€4b, paaap, paAuONPUEMHUK, TEIEBU30D, AHTEHHA,
tenedoH, CBYU-neub, NpOEKUMOHHBIN amnmapar, BOJOKOHHAS OITHKA, COJHEYHAas
Oatapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mnpenmera «®Du3uKa» Ha YpPOBHE CpEAHETro OOIIero
obOpaszoBanmsi (0a30BbIl YpPOBEHB) JOHKHO OOECIEYUTh TOCTIDKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUS YydeOHOro mpeamera «Dusuka» TOKHBI
OTpakaTb  TOTOBHOCTh W  CIOCOOHOCTH  OOY4YarOUIMXCA  PYKOBOJICTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKICHHM, COOTBETCTBYIOLIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOrO OOIIeCTBa, pacUIMpPEHUE >KU3HEHHOTO OIbITa W OIMbITa
JNEATEIBHOCTH B TPOLIECCE pPEANN3alMi OCHOBHBIX HAMNPABICHUN BOCIHUTATEIBHOU
NEATEeIIbHOCTH, B TOM YUCJIE€ B YACTHU:

1 rpakaaHcKoro BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKOW MO3HUITMH O0YJArOIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

PUHATHE TPaIUITMOHHBIX 00IIeYETOBEUECKUX T'YMaHUCTHYECKUX U
JEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpPecax TIPakKIaHCKOTO
001IecTBa, y9acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIbHON OpraHu3alliu;

yMEHHE B3aUMOJCHCTBOBAThH C COIMMAIBLHBIMA MHCTUTYTaMH B COOTBETCTBUHU C UX
GYHKIUSIMHA ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOUW W BOJIOHTEPCKOM ACSITEIBHOCTH;

2 MATPHOTHYECKOr0 BOCIIUTAHMSA:
c(hOpMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOU UJIEHTUYHOCTH, ATPUOTU3MA;
LICHHOCTHOE OTHOLIEHME K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE;

3 AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMi0 W TPUHAMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMUYMBOTO OYIYIIIETO;

4 3CTeTHYeCKOro BOCIIUTAHUS:
ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3n4eckoi Hayke;
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S TPYAOBOI0 BOCIIUTAHMS:

WHTEpEC K pasnmnyHbiM cepaM mpodecCHOHATBLHON MeATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKON M TEXHUKOW, YMEHHE COBEPIaTh OCO3HAHHBIN BBIOOp Oymymiei
npodeccun u peaaTu30BbIBATh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa30BaHUIO B 00JaCTH (DHU3UKU
Ha TPOTSHKEHUN BCCH JKU3HMU;

6 3K0JOrHYecKOro BOCIUTAHMA:

c(pOPMHUPOBAHHOCTH IKOJIOTHUECKOH KyJIbTYphI, 0CO3HAHUE TI00ATBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAHKE U OCYILIECTBIICHUE ICHCTBUI B OKpY’KAIOIIEH Cpesie Ha OCHOBE
3HaHUS 1eJIeH YCTONYNBOTO pa3BUTHUS YEIOBEUYECTBA;

Pacmmpenue ombITa NesTENTbHOCTH 3KOJOTHYECKOW HANpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3UKE;

/ IEHHOCTH HAYYHOTI'O MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (HU3NIECKON HAYKH;

OCO3HAHME IIEHHOCTU HAyYHOU AESATEIbHOCTH, TOTOBHOCTh B MPOIECCE U3YUYCHUS
GU3UKKM  OCYIIECTBIISITH ~ MPOCKTHYID UM HUCCIENOBATEIbCKYIO  JESTEIBHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTebHbIC YHUBEPCAJIbHbIC Y4eOHbIC ACHCTBUS
ba3oBble joruvyeckue 1eHCTBUA:

CaMOCTOSTENIbHO (OPMYIUPOBATh U aKTyaJIU3UPOBATh MPOOJIEeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OIpCACIIATD HEIN ACATCIIBHOCTH, 3a1aBaTh IapaMCTPbl U KPUTCPHUH UX JOCTHIKCHUA,

BBIABJIATH 3aKOHOMCPHOCTH W IIPOTHBOPCYHSA B PaCCMATPUBACMBIX (1)I/ISI/IIICCKI/IX
ABJICHUAX,

pa3pabarpiBaTh IUIAH peELICHUs] MOPOoOJEeMbl C Y4ETOM aHaJlUu3a WMEKOIIMXCS
MaTepUAIIBHBIX U HEMAaTEpHUAIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBLI B ACATCIIbHOCTD, OLICHNBATL COOTBCTCTBUC PC3YJILTATOB
oejsiM, OOCHHUBATh PUCKH HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBHSX PEATbHOIO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIMIJICHUC ITPH PCIICHHUHN ) KN3HCHHBIX HpO6J’ICM.

ba3oBble uccienoBarejbCcKue 1eMCTBHS .

BJIAJICTh HAyYHOM TEPMHUHOJIOTMEH, KIIOUEBBIMU TMOHATUAMH H METOJaMU
(bu3nYeCKO HAYKH;

BJIQJIETh HaBBIKAMU Yy4E€OHO-HCCIIEIOBATEIbCKON M TMPOCKTHON JESATEIBHOCTH
B 001acTH (DU3UKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY TTOUCKY
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METOJIOB PEIICHU 3a/1a4 (PU3NIECKOTO CONEePKAaHUsS, TPUMEHEHHUIO Pa3IMYHBIX METOOB
NO3HaHMS;

BJAaJETh BUAAMHM JEATENBHOCTH IO MOJIYYEHUI0 HOBOIO 3HaHUS, €ro
UHTEPIIPETALINY, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYalUsAX,
B TOM YHCJIE IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh IPUYMHHO-CIICICTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3aja4dy, BbIIBUTaTh
TUINOTE3Y €€ pelIeHUs, HAXOAUTh ApIyMEHTBI JUIsl 10Ka3aTeNIbCTBA CBOMX YTBEPKIACHUM,
3a]1aBaTh MapaMeTpPbl U KPUTEPUN PELICHMUS;

aHAJIM3UPOBATh MOJIYUYEHHBIE B XOJI€ PELICHUS 3aJaud Pe3yJIbTaThbl, KPUTUUECKU
OLICHMBATbh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M  (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B  00pa3oBaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCIIE IIPU U3YyUECHUH (PU3UKU;

JaBaTh OLCHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

yMETh  IEPEHOCUTh 3HaHUS 1O (uU3MKEe B  MPAKTUYECKYI0  00IacTh
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUT'aTh HOBBIE UJIEU, IIPEJIaraTh OPUTMHAJIBHBIE TOAXOAbI U PELICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undopmanueii:

BJQJCTh HaBBIKAMU TMOJy4YeHUss UHPOpManuu  (DU3NYECKOTO  COAEpIKAHUS
U3 HWCTOYHHMKOB pa3HBIX THIIOB, CAMOCTOSATEIHLHO OCYIIECTBIATh ITOUCK, AaHAJN3,
CHUCTEMATH3aIMI0 M HWHTEpHpeTauio WHGOPMAIMK Pa3IMYHBIX BUIOB U (Hopm
MIPE/ICTABIICHNUS,

OIICHUBATh JIOCTOBEPHOCTH MH(DOPMAITUY;

HCITOJIB30BaTh CpPeCTBa MH(POPMAIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHMA
B PpCIICHUM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥  OPraHMU3aIlMOHHBIX 3aj]ad
c coOmoaeHueM TpeOOBaHMM JPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepeKeHrs, TMPaBOBBIX M OTUYECKHX HOPM, HOPM HWHGOPMAIIMOHHON
0e3011aCHOCTH;

Co37aBaTh TEKCTHI (PM3MYECKOTO COJEPIKaHHUS B pa3IMYHBIX (hopMmaTax ¢ y4ETOM
Ha3HAuUeHUS WHPOpMAIUU U TEJEBON ayJIWTOPHUH, BBHIOMpas ONTUMAIIbHYIO (Qopmy
MIPEICTABIICHUS ¥ BU3YATH3AIINH.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁnble IlEﬁCTBI’IH:
OCYUIECTBJIATH OOIIEHNE HA YpOKax (PU3UKU U BO BHEYPOUHOU JEATEIbHOCTH;
pacrno3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U CMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOXO TOYKY 3pEHMS C UCII0JIB30BAHUEM SI3BIKOBBIX
CPEACTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U HHIUBUAYaIbHOM paboThI;
BBIOMpATh TEMATUKY U METOIbI COBMECTHBIX JCMCTBUM C yU4ETOM OOIIMX UHTEPECOB,
Y BO3MOYKHOCTEW Ka)X0T'0 YJIEHA KOJIJIEKTUBA,
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MIPUHUMATH L€ COBMECTHOM JIEATEIbHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBATH
JENCTBUS MO €€ JOCTUKEHUIO: COCTABIISATH IUIaH ACUCTBUM, pacpeieNisiTh PO C yUETOM
MHEHHUN yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBAaTh KAa4€CTBO CBOETO BKJIAJa M KaXKJIOIO0 yYaCTHUKA KOMAaHJIbl B OOIIMIA
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OICHUBAaTh UJAEH C TMO3UIMU  HOBHU3HBI,
OPUTHUHAIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYUIECTBJISITH TO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3IMYHBIX CUTYaIMSIX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHble yHMBepPCaJbHbIe Y4eOHbIC eHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh I03HABATEIBHYIO ACSITEILHOCTD B 00J1aCTH (PU3UKU
Y ACTPOHOMMH, BBISIBIISATH IPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4U;

CaMOCTOSITENIbHO COCTAaBJISATh IUJIaH PEUICHUS] paCUETHBIX M KAa4eCTBEHHBIX 3a]1ad,
IUIaH  BBIMOJHEHUS NPAKTUYECKOHM pabOThl € YYE€TOM HUMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIMpATh PAMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTCHHI;

JieNiaTh OCO3HAHHBIN BHIOOP, aprYMEHTHUPOBATH €r0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pelIcHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO U TMPOSBICHUIO SPYAUIIMU B 00siacTh (UBUKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOITMOHAIbHBIA HHTEJIJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHUTh KOPPEKTHUBBI B JEATECIHHOCTD,
OIICHMBATh COOTBETCTBUE PE3YIbTATOB IIEIISM;

BJIaJICTh HABBIKAMH TTO3HABATEILHON peIEKCHU KaK OCO3HAHMS COBEPIIAEMbBIX
JIEVCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pedIIeKCUU JJIsI OIEHKU CUTYyalluu, BBIOOpAa BEPHOTO
pelieHus;

yMETb OLICHUBATh PUCKU M CBOEBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

PUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MPU aHATIM3€E PE3YIbTATOB JICSITEIHLHOCTH;

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIIM3€E PE3YIbTATOB ACSITEIHHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIITUOKH.

B mpouecce AOCTMXKEHMST JMYHOCTHBIX pPE3YyJIbTAaTOB OCBOEHUS IMPOrPaMMBbI
no (¢u3uke [IsI ypOBHS CcpeAHero oOmero o0pa3oBaHus Y OOy4aroluXcs
COBEPILICHCTBYETCS SMOIIMOHAIBHBIN WHTEJIJICKT, MpeaoIaratonui
c(hOpMHUPOBAHHOCTD:
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CaMOCO3HAHHS, BKIIFOYAIOIIETO CIIOCOOHOCTH MOHUMATh CBOE HSMOIMOHAILHOE
COCTOSIHHE, BUJICTh HAIIPaBJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cephl, ObITh
YBEpPEHHBIM B ceO¢;

CaMOpETYJIMPOBAHUSA, BKJIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHHUE, CIIOCOOHOCTh aJallTUPOBATHCS K IMOLIMOHAIBHBIM
WU3MEHEHUSM U TIPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIIMHU, BKJIIOYAIOLICH CTPEMJICHHE K JOCTHXKCHHUIO LEIH H
yCIIeXy, ONTHMHM3M, HWHUIMATUBHOCTb, YMEHHME JIEHCTBOBAaTh, HCXOJSl M3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh NOHHMMATh 3MOIIMOHAILHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €0 MPH OCYIICCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTH BBICTpAWBATh OTHOIICHUSIC
JPYTUMH JIFOJbMHU, 3a00TUTHCS, TIPOSIBIISATh HHTEPEC U pa3pemiaTh KOHMIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K koHiy obyuyenuss B 10 kiacce npeiMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Yy OOYHAIOIITUXCSI YMEHUI:

JEMOHCTPUPOBaTh Ha MpUMEpax poJib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTWHBI MHpPA, B pPa3BUTUHA COBPEMEHHOW TEXHUKH U
TEXHOJIOTMH, B IPAKTUYECKOUN AEATEIBHOCTH JIIOAEH;

VYUTHIBATh  TPAHUIBI TPUMEHEHHS  U3YUYCHHBIX  (PUBMYECKUX  MOJICIICH:
MaTepuaibHas TOYKa, WHEPIHAIbHAs CHCTeMa OTCYETa, aOCOJIIOTHO TBEPIOE TeEJoO,
UJCAIbHBIN Ta3, MOJAEIU CTPOCHHS Ta30B, XKUJIKOCTEU W TBEPHABIX TEJ, TOYCUYHBIN
ANEKTPUYECKUH 3aps]] U pelieHuH GU3HUECKUX 3a/1ay;

pacno3HaBath (PU3NYECKHE SIBICHHUS (TPOIECChI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOEHUs BELIECTBA H
ANEKTPOAUHAMUKHU: PABHOMEPHOE W PABHOYCKOPEHHOE MPSMOJMHEWNHOE IBUKEHHE,
CcBOOOHOE MaJIeHUE TeJl, ABM)KEHHUE MO OKPYKHOCTH, WHEPIMs, B3aUMOJIECHCTBUE TET,
nuddy3usi, GpOYHOBCKOE JABUKEHUE, CTPOCHUE KUAKOCTEN U TBEPABIX TEJ, U3MEHCHHE
0o0béMa Tenm TpH HarpeBaHWM (OXJIAXKICHWH), TEIUIOBOE pPaBHOBECHE, HCIApEHHUE,
KOH/JICHCAIusl, UIaBJIICHUE, KPUCTAILITU3AIUS, KUTIEHHUE, BJIAXKHOCTh BO3/yXa,1OBBIILICHHUE
JABJICHHS Tra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBS3b MEXKIY NapaMeTpaMu
COCTOSIHUSA ra3a B U30IIPOLECCAX, MIEKTPU3ALUS TEll, B3aAUMOACHCTBHUE 3apsI0B;

ONMKCHIBATH MEXAHUYECKOE JBUIKEHHE, UCIHOJIb3ys (PU3NYECKHE BEIUYUHBIL:
KOOpJIMHATA, MMyTh, MEPEMEILIECHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHUJa, UMITYJIbC
Tena, KWHETHUYECKas »JHEprus, TMOTEHIMAJbHAs DJHEPrus, MeXaHudyeckas pabora,
MeXaHU4ecKass MOLUIHOCTb; NP ONMHMCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUI CMBICIT
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, HaXOIUTHh (HOPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C JPYTUMHU BEJIMYMHAMU;
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OMHCHIBATh M3yUYCHHBIE TETUIOBBIE CBOMCTBA TENI U TEIUIOBBIC SIBICHUS, UCIIONB3YS
dbu3nUecKue BEJIMYMHBL: JIaBJICHUE Ta3a, TeMIlepaTypa, CpeHsIsl KUHETUYeCKasi SHEPTUsl
XA0TUYECKOTO JBMIKEHHUSI MOJIEKYJ, CpEIHEKBaJpaTU4HAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padoTa rasza, Kod()PHUIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOTO JBUTATENIS; MPU OMMCAHUM MPABHIIBHO TPAKTOBATh (HU3UYECKUUN
CMBICJT MICTIONIb3YEMBIX BEIUYMH, UX OOO03HAUCHUS M EIUHUIILI, HAXOAUTh (HOpMYyIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMHU BETHIMHAM;

ONHCHIBATh HM3yYEHHBIE SJICKTPUUECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUYECKUE
ABJIEHUSI (IIPOLIECCHI), HWCMOJB3YyS (PU3UUECKHE BEIMUMHBIL: DIEKTPUUYECCKUA 3apsij,
AIEKTPUUECKOE TT0JIe, HANPSHKEHHOCTD MMOJIsl, MOTEHIMAal, pa3HOCTh MOTEHIMAJIOB; IPU
OTIMCAaHWM TIPABWJIBHO TPAKTOBATh (M3MYECKUN CMBICI HCIOJB3YyEMBIX BEIMYHH, WX
0003HAaUCHUS W €AMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEITMYMHY C IPYTUMH BEITHYUHAMH,

aHAJIM3UPOBATH (PU3UUECKHE MPOLIECCHI U SIBICHUS, UCTIONB3Ys PU3NIECKUE 3aKOHBI
U TPUHIUIBL 3aKOH BcemupHoro Tsrorenus, |, Il u |1l 3akonsr HeloToHa, 3akoH
COXpaHEHUS MEXaHWYECKOW OHEPTWH, 3aKOH COXPAaHCHWS WMITYJIbCA, TPUHITUI
CYNEpIO3UIIMK  CUJI, TPHUHIMI PaBHONPABUS HHEPIHUATBHBIX CHUCTEM OTCUETa,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIe 3aKOHBI, CBA3b
CpenHel KUHETUYECKOW SHEpPTruu TEeIUIOBOTO ABMKCHHUS MOJIEKYNl C aOCOIIOTHOM
TEMIIepaTypoi, MEepBbIi 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPAHECHUS IJICKTPHUUYECKOTO
3apsifa, 3akoH KynoHa, mpu 5TOM pa3innyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro
MaTEeMaTU4YECKOe BhIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC MPHUHIIMIBI JEHCTBUS MAIWH, TPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3inyaTh YCIOBUS HMX OE30MaCHOTO HCIIOJIb30BAaHUSA B ITOBCEIHEBHOMU
KU3HH,

BBITIOJTHSTH SKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3UYECKUX SBIICHUNA U MPOIIECCCOB
C HCIIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX HW3MEPEHUMU, MpU 3TOM (HOPMYIUPOBATH
npoOiemMy/3aaqy W THUIOTE3y Y4YeOHOTO OKCIEpPUMEHTa, COOupaTh YCTAHOBKY
U3 MIPEAJIOKEHHOTO 000PYI0BaHMUSI, TPOBOIUTH OMBIT U (DOPMYITHUPOBATH BHIBOIHI;

OCYIIECTBJIATH MPSMBIE U KOCBEHHBIC U3MEPECHHS (DU3UICCKUX BEIIMYUH, TIPH STOM
BBIOMPATh ONTHMAJILHBIN CIOCO0 HM3MEPEHHS W HCIIONB30BaTh W3BECTHHIC METOJIbBI
OLICHKH IOTPELIHOCTEN U3MEPEHUM;

MCCJIEZIOBATh 3aBUCUMOCTH MEXY (PM3HMUECKUMU BEIMYUHAMH C UCIIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH, PU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DHKCUPOBAThH Pe3yIbTaThl
MOJIYYCHHOW 3aBHCHMOCTH (PU3NYECKHX BEIMYWH B BHJIC TAOIHI] U rpadUKOB, ACIIaTh
BBIBO/JIBI 110 PE3YJIbTaTaM UCCIICTOBAHMS,

co0roaTh mpasuiia 0€30MacHOTo TPyAa MPH MPOBEIEHUH HCCIET0BAaHNN B paMKax
y4eOHOI0 SKCHEPUMEHTa, Yy4eOHO-UCCIIENOBATENbLCKON W MPOEKTHOM JESITeIbHOCTUC
UCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JJAOOPaTOPHOT0 000PYAOBAHNUS;

pemiaTh pacy€THbIC 3a/layu C SIBHO 33JaHHOW (DU3UYECKON MOJENbI0, UCHOb3Ys
dbu3nYecKue 3aKOHBI U PUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4d BHIOUPATH
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(GU3HYECKYIO MOJIETIh, BBIICTSAThH (PU3MUECKHE BETUIHHBI U (POPMYITBI, HEOOXOIUMBIE IS
e pemieHus, IPOBOJUTh PacU€Thl M OICHUBATH PEATHHOCThH MOJNYUYEHHOTO 3HAYCHHSI
(U3UYECKON BEITMYNHEI;

pelath KadeCTBEHHBIC 3aJla4M: BBICTPAWBATh JIOTHYECCKH HEMPOTHBOPECUHBYIO
IIENIOYKY PACCY)KIEHHUH C OMNOpoid Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
duznyecKue SBICHMS,

UCTIONB30BaTh TPHU PEIICHUH y4YeOHBIX 3a7ad COBPEMEHHBIC HH(POPMAIMOHHBIC
TEXHOJOTHH JUIS ITIOMCKA, CTPYKTYpUPOBAHHS, HWHTECPIPETAMA M IPEACTABICHHUS
y4eOHON 1 HAyYHO-TIOMYJIIPHOU MH(POPMAIIHH, TIOTYICHHON U3 pa3TnIHBIX UCTOYHHKOB,
KPUTHUYCCKH aHAJTU3UPOBATh MOTydaeMyr0 HHPOPMAITHIO;

NPUBOJUTH TPUMEPHl BKIAJa POCCHUCKHX U 3apyOSKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHUE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAFOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

HCIIOJIb30BaTh TECOPETHUYCCKHE 3HAHHUS 1O (PU3MKE B IMOBCCJIHECBHOW JKWU3HHU IS
obOecrieueHnss 0€30MacHOCTH TIPH  OOpalieHUW C MPUOOpaMH M TEXHUYCCKUMH
YCTPOMCTBAMHM, JIJII COXPAHCHHs 3JI0POBbS W COOJIIOJICHUS HOPM DKOJOTHYECKOTO
TIOBEJICHUS B OKPYKAIOIICH cpeJie;

paboTaTh B TPYIIIE ¢ BHITOJHEHUEM PA3IMYHBIX COMUAIBHBIX POJICH, TUTAHUPOBATh
paboTy TpyMIbl, palMOHAIBHO pACHPEACIATh OO0S3aHHOCTH M IIAHHPOBATh
JIeSTSIIbHOCTh B HECTAHAAPTHBIX CUTYAIlUsIX, aJICKBAaTHO OIEHUBATH BKJIAJ Ka)JIOTOU3
YYaCTHUKOB TPYIIIEI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMEI.

K xoniy obyuenuss B 11 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpakaTh C(HOPMUPOBAHHOCTH y 00YUAIOIINXCSI YMEHUH:

JEMOHCTPUPOBATh, Ha TMpUMeEpax pojib U MecTo (u3ukun B (HOPMHUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHBl MHpA, B PA3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B TIPAKTUYECKOW JEITEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W E€IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

VYHUTHIBATh TPAHUIIBI TPUMEHEHUS WM3YYEHHBIX (DU3UYECKUX MOJIEICH: TOUCUHBIN
DIIEKTPUUECKHUI 3apsf, Tyd CBETa, TOUYCUHBIN UCTOUYHUK CBETA, A/IEpPHAST MOJETh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7[pa TIPU pemieHrnr GU3NIECKUX 3a/1a4;

pacno3HaBaTh (U3MUYECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HA OCHOBE
3aKOHOB DJJICKTPOAMHAMHKH W KBAaHTOBOW (DM3MKHU: SJIEKTpUUYECKas MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aWMOJCHUCTBHE
MarHuTOB, DJICKTPOMArHUTHAS WHIYKIUS, JEHCTBUE MArHUTHOTO TOJISI Ha TIPOBOJHUK
C TOKOM M JBWXKYIIUWCS 3apsll, DSJEKTPOMArHUTHbIE KoJIeOAaHUS U  BOJIHBI,
NPSIMOJIMHEMHOE PACTIPOCTPAHEHHUE CBETA, OTPAaXKEHUE, NPEIOMIICHHE, HHTEephEpeHIIHS,
Iupakus W MOJsIpU3alus CBETa, AUCIEPCUS CBETa, (POTONEKTpHUUECKHid 3PdeKT
(boTodddexT), cBeToBOE AaBiICHHWE, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAS] M ICKYCCTBEHHAs PaAMOAKTUBHOCTD;
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ONKCHIBATh HW3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUYECKUE, MArHUTHBIE,
ONTHYECKHUE, IEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U DJIEKTPOMArHUTHbBIC
SBJICHUSI (TIPOIECCHI), UCTIONB3Ys (PU3UUECKUE BEIIMUUHBI: DJIEKTPUUECKHUM 3apsij, cuiia
TOKa, JJEKTPUYECKOE HANpPsHKEHHE, JJIEKTPUYECKOE CONPOTUBIEHUE, PA3HOCTb
MOTEHIINAJIOB, JIEKTPOABUKYIIAs CUila, paboTa TOKa, MHAYKIUS MarHUTHOTO TI0JIs1, CHJIa
Awmnepa, cwia JlopeHua, HWHAIYKTHBHOCTh KaTyIIKH, SHEPTUs 3JIEKTPUUYECKOTO H
MarHUTHOTO TOJIEH, IEPUOJ U YacTOTa KoeOaHUN B KOJeOaTeIbHOM KOHTYpE, 3apsia U
cuija TOKa B TPOLIECCE TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHUM, (OKyCHOE
paccTOsIHUE W ONTUYECKas CWIA JIMH3bL, NpPU OINHWCAHUM NPABWIBHO TPAKTOBAThH
(bu3MYeCcKuil CMBICT HCTOIb3YEMbIX BEJIMYUH, UX 0003HAYEHUSI M €JIMHUILIbI, YKA3bIBATh
(bopMyIIbl, CBA3BIBAIOIIME JAaHHYIO (U3UYECKYIO BEIMYMHY C APYTUMH BEIMYUHAMY;

ONKCHIBATh U3yUYEHHBIE KBAHTOBBIE SIBJIEHUS U MPOLECCHI, UCIIONb3Ys (PU3HUECKHUE
BEJIMYUHBI: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YaCTOTA CBETA, SJHEPTHUs
Y UMITYJIbC (POTOHA, MEPUOJ MOTypacnaia, SHEPTUs CBSI3U aTOMHBIX SIJEP, TPU ONTMCAHUU
IPABUJIBHO TPAKTOBATh (PU3HMUECKUN CMBICI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYEHUS U
€IMHULBI, YKa3blBaTh (DOPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (U3NYECKYIO BEINYUHY
C IpYTMMH BEJIMYMHAMHU, BBIYUCIISTH 3HaYEHUE (PU3HUECKON BEJINYUHBI;

aHAJIM3UPOBATh (PU3UUECKUE TPOLIECCHI U SIBICHUS, UCTIOIb3Ys (PUINUECKUE 3aKOHbI
U NpUHIUIBE: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOIO U NMapaJljIeIbHOTO COETMHEHUS
IPOBOJIHUKOB, 3akOH Jlxoyisa—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM HHAYKLIHH, 3aKOH
NPSIMOJIMHEWHOIO  paclpOCTPAHEHUsI CBETA, 3aKOHbl OTPAXKEHUS CBETA, 3aKOHBI
NpEJIOMJIEHUSI CBETa, ypaBHEHUE OWHINTEHHA s (oTodddeKTa, 3aKOH COXpaHEHUS
DHEPIUH, 3aKOH COXPAHECHMSI MMIIYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUYECKOIOo 3apsja,
3aKOH COXpaHEHUs! MacCOBOI0 YHCIIa, MOCTYJaThl bopa, 3aK0H paguoakTUBHOTO pacmaja,
OpyU 3TOM pasiuyaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €ro MaTeMaTUYECKOe
BbIpaXEHHE U yCIIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OMpeNeNsaTh HANpaBJICHUE BEKTOpa HWHIYKUUM MAarHUTHOTO MOJS HPOBOJHHUKAC
TOKOM, CWJIbI AMIiepa 1 cuiibl JIopeHiia;

CTPOUTH M OIHUCHIBaTh M300pakeHHE, CO3aBacMOE€ IJIOCKUM 3€pKajoM, TOHKOU
JIMH30;

BBITIOJIHATD HKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PM3UUECKUX SIBIEHUN U MPOLIECCOB
C HUCIIOJIb30BAaHUEM TMPSAMbBIX, U KOCBEHHBIX W3MEpPEHUU: MpU 3TOM (OpMYyIHUpPOBaATh
npoOiemy/3afjaqy W THIOTE3Y Yy4eOHOTO OJKCIIEPUMEHTa, CcoOUpaTh YCTaHOBKY
U3 MPEAJIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH OMNBIT U (HOPMYIUPOBATH BHIBOIbI;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIIMYHUH, IIPU STOM
BbIOMpaTh ONTUMAIbHBIA CHOCOO HM3MEPEHHS M HCIOJIb30BAaTh W3BECTHBIE METOJIbI
OLIEHKH NOTPELIHOCTEN U3MEPEHN;

UCCJIeIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIIMYMH C MCIOJb30BAHUEM MPSIMBIX
U3MEPEHHI: TpU STOM KOHCTPYHpPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJy4YEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIUYUH B BHUJAE TaOmuil U TpaduKoB, JenaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHNUS;
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coOro1aTh IpaBMIIa 0E30MACHOTO TPY/1a IPH MPOBEIACHUH MCCIICIOBAHUN B paMKaX
y4e0HOTO 3KCIEpUMEHTa, Y4eOHO-UCCIICIOBATEIILCKOW U TIPOCKTHOW JESATEIHEHOCTHC
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TA00OPaTOPHOTO 000PYI0BAHNS;

permarh pacy€THBIC 3a/1add C SIBHO 3aJaHHOW (DPU3UYECKON MOJIETBIO, UCIOJIB3YS
¢uznyecKkue 3aKOHbI W TMPUHIUIBI, HA OCHOBE aHAlM3a YCIOBUS 3aJaydl BBHIOMPATH
(U3HYECKYIO MOJICITb, BBIICIATH (PU3HUSCKHC BEIMIUHBI ¥ (DOPMYITBI, HEOOXOIUMBIC IS
e pemieHus, IPOBOJUTh PacU€Thl M OICHWBATH PEATBHOCTH IMOJyUYCHHOTO 3HAYCHWS
(GU3NIECKON BETUINHBI;

pelath KadeCTBEHHBIC 3aJa4d: BBICTPAaWBaTh JIOTHUYCCKH HEMPOTHBOPCUHBYIO
IIENIOYKY PACCY)KIEHUH C OMOpod Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3nYecKue SIBICHNUS,

WCIIOJIb30BaTh TPH PEIICHHH YYeOHBIX 3aJlad COBPEMEHHBIC HH(OPMAIMOHHBIC
TEXHOJOTHH JUIS TIOMCKA, CTPYKTypUPOBAHHS, HWHTECPIPETAUA M IPEACTABICHISI
y4eOHOW M HayYHO-TIOYJIIPHOW HH(POPMAIIHH, ITOTYICHHON M3 Pa3INIHBIX HCTOYHHKOB,
KPUTHUYCCKH aHAJTU3UPOBATh MOTydaeMyr0 HHPOPMAITHIO;

OOBSCHATh TPUHIIUIBI JTEHCTBUS MAIINH, MPUOOPOB M TEXHUYECKHX YCTPOWCTB,
pa3nuyaTh yCIOBHUS UX OE30ITaCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM KH3HM,

NPUBOJUTH TIPUMEPHl BKIAJa POCCHUCKHX U 3apyOekHBIX YUIEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B OOBSICHEHHE MIPOIIECCOB OKPYIKAIOMIETO MUPA, B Pa3BUTHE TCXHUKHU
1 TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETHUYCCKHE 3HAHHWS 1O (PU3MKE B IMOBCCIHEBHOW JKWU3HHU IS
obOecrieueHrs O€30MACHOCTA TMpPU OOpallleHHd ¢ MpudopaMu M TEXHHUUYECKUMHU
YCTPOMCTBAMH, JIJIi COXPAHCHHsI 3J0OPOBBS W COOJIFOJICHUS HOPM DKOJOTHYECKOTO
MOBEICHUS B OKPYXKAIOIIEH CPEJIC;

paboTaTh B TPYIIIE C BHIMOJTHCHUEM Pa3IMYHBIX COIMABHBIX POJICH, INTAHUPOBATH
paboTy Tpymmbl, pPaIMOHAIBHO paclpeAcssiTh O0S3aHHOCTH W IUTAHUPOBATH
JCATCIIBHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJCKBATHO OICHWBATh BKJAJ] KaXKIOTOM3
YYaCTHUKOB TPYIIIHI B PEIICHUE PacCMaTPHBACMON TTPOOIEMEI.
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10 KJIACC
Haumenosanue
No KomnuuecTtBo OCHOBHEIE BUIBI 1€ATEIHHOCTH
pa3aenoB U TEM [IporpamMmmuoe coaepxkanue
n/n 4acoB oOy4Jaronmxcs

y4eOHOro npeaMera

Pa3;[e.11 1. ®u3zukan METOAbI HAYYHOI'0O MO3HAHUA

1.1 | ®usuka u MeTOIbI 2 ®u3uka — HayKa 0 IPUPOJIE. N3yyenune HayyHbIX (3MOUPUYECKHUX U
HAay4YHOTO IO3HAHUS Hayunbie meToas! mo3Hanus TEOPETHUYECKUX) METO/I0B MTO3HAHUS
OKPY’KAIOLIEro MUPA. OKPY’KAIOLIEr0 MUPA.
Ponp sxcnniepumenTa u reopun OO6cy:x1eHne rpaHull IPUMEHUMOCTH
B IIPOLIECCE O3HAHHUS IPUPOJIBI. ($u3NYECKUX 3aKOHOB U TEOPHIL.
DKCIEpUMEHT B (pU3MKeE. Pabora B rpyrie no noaroToBKe
MonennpoBanue GpU3NIECKUX KOPOTKUX COOOIIEHUI O POJIU U MECTE
SIBJICHUM U ITpoueccoB. HayuHblie (U3MKHU B HAYKE U B TPAKTHUECKOMN
runoTe3bl. PU3N4eCKrue 3aKOHbI U NEATEIBHOCTH JIFOJIEN.
TE€OpHH. I paHULIBI IPUMEHUMOCTH JleMOHCTpanys aHaJIOTOBbIX U
¢uznyeckux 3aKoHOB. [IpuHuun U (POBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBHS. KOMITBIOTEPHBIX TaTYUKOB.
Ponw u MmecTo dpusuku OcBoeHne OCHOBHBIX TPUEMOB padOThHI
B (pOpPMHUPOBAHUHU COBPEMEHHOM ¢ unudposoii 1aboparopueit o pusnke
Hay4YyHOU KapTUHbI MUDA,
B IIPAKTUYECKON JIEATEIILHOCTH JIFOJIEN
Hroro no pazaeny 2

! IIpu paspaboTke paGoueii MPOrpaMMbl B TEMATUYECKOM ILIAHMPOBAHUH JIOJDKHBI OBITh YUTEHBI BO3MOKHOCTH HCHOIb30BAHMS JIIEKTPOHHBIX (LHU(PPOBBIX)
00pa3oBaTeIbHBIX PECYPCOB, ABISIONINXCS YIeOHO-METOANYECKUMHU MaTepHaIaMy, COAepKaHNE KOTOPhIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 0Opa30BaHUH.
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Pa3zgen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe ABUKEHHE.
OTHOCUTENTBHOCTh MEXaHUYECKOTO
nBkeHus. Cucrema oTcyéTa.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOpPOCTbh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTEPUAIIbHOM TOUYKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CiioxeHue
MEPEMEIICHHUH U CIIOKEHUE
CKOpPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBUKCHUE.
I'padmku 3aBUCUMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH U
NepEMEILICHNS] MaTEPUATIbHON TOUKH
OT BPEMEHH.

CBoOoHOE nasieHue. Y CKopeHue
CBOOOJTHOTO Ma/ICHHUSI.
KpuBonnHenHoe 1BUKEHHUE.
JIBrKeHHe MaTepUaIbHOM TOYKHU
10 OKPY>KHOCTH C TOCTOSTHHOM 1O
MOJIYJIIO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHEHHAsI CKOPOCTh.
ITepuon u yactora oOparieHusl.
LleHTpOCTPpEMUTENBHOE YCKOPEHHE.
TexHuyeckue ycTponcTsa u

[IpoBeneHme FIKCTIIEPUMEHTA: U3YUYEHUE
HEPaBHOMEPHOTO JIBUXKEHUS C LIETBIO
oTpeJielIeH!s MTHOBEHHOU CKOPOCTH;
MCCJIEIOBAHUE COOTHOIIECHUS MEXKITY
MyTSIMU, TPOUJICHHBIMH TEJIOM

3a MOCJIeIOBaTEIbHbIE PABHBIC
IPOMEXYTKHU BPEMEHH NPU
PaBHOYCKOPEHHOM JIBUKEHUU

C Ha4aJIbHOM CKOPOCTHIO, pAaBHOM HYIIIO;
U3yYEHUE IBUKCHUS LIapUKa B BSI3KOU
’KUJIKOCTHU; U3yUYEHUE ABW)KCHUS Tea,
OpOIIIEHHOTO TOPU30HTAIBHO.
OOBbscHEeHNE OCHOBHBIX PUHITUTIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKHUX KaK: CIIUJOMETp, LIETTHBIEC U
peMEHHBIE TIepeIaun ABUKCHUS, U
YCJIOBUH UX O€301aCHOTO
WCIIOJIb30BaHUs B TIOBCETHEBHOM
KHU3HU.

Pemenne pacu€THbIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJACIBIO

C HUCIOJIb30BAHUEM OCHOBHBIX (POPMYJT
KHMHEMAaTHUKU.

[TocTpoenue u ananus rpaukoB
3aBHCHMOCTEH KMHEMaTHYECKIX
BEJIMYMH OT BPEMEHH

IUIsl PABHOMEPHOTO
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MPaKTUYECKOE TPUMEHEHUE:
CIHUJIOMETP, IBUKEHUE CHAPSI/IOB,
LIENHbIE U peMEHHBIE TIEpeaun

Y PABHOYCKOPEHHOTO IPSIMOJIMHENHOTO
JIBUKEHUS.

Pacnio3znaBanue pu3nuecKux siBICHUN
B YUEOHBIX OIIBITAX U OKPYXKaroIei
KU3HU: PABHOMEPHOE U
PABHOYCKOPEHHOE MPSMOJIMHENHOE
JABUKEHHE, CBOOOIHOE NaJICHUE TEl,
IBHKEHUE 110 OKPYKHOCTH.

OnucaHre MEXaHU4YECKOTO ABUKECHUS
C MCTIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: KOOPJIAMHATA, ITyTh,
[EPEMELICHHUE, CKOPOCTh, YCKOPEHUE.
PaboTa B rpynmnax npu mjiaHupoBaHUH,
IIPOBEJACHUH U HHTEPIPETALIUN
PE3yJbTAaTOB OIBITOB U AHAJIN3E
JOTIOJIHUTEJIBHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.2

JIlnHamMuka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
NHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [punuun
Cynepro3uunu cuil. Bropou 3akoH

Hprorona mist marepraibHOM TOUKH.

Tperuit 3akoH HeroToHa

JUISl MATEPUATBHBIX TOYEK.
3aKOH BCEMUPHOTO TSATOTEHHSI.
Cuna tskectu. IlepBas
KOCMHYECKasi CKOPOCTb.

CpaBHeHnEe Macc B3aMMOJEHCTBYIOITUX
Te.

W3ydeHnne 3aBUCUMOCTH CHJITBI
YIOPYTOCTH OT AedopMaIiui; CpaBHEHUE
CHJI TPEHUS MTOKOSI, KAaueHUs U
CKOJIb)KEHHUSI.

OOBbscHEeHHE HEBECOMOCTH.
IIpoBeneHue 3KcriepuMeHTa:
UCCIIEIOBaHHE 3aBUCUMOCTH CHIT
YIPYTOCTH, BOZHUKAIOIINX B MIPYXKUHE
Y PE3NHOBOM 00pa3sle, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

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

Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHus CKOJIbKEHUS U cujla
Tpenus nokos. Koapduruent
TpeHus. Cuia COnpOTHUBIICHUS
MIPU JBUKEHUM TeJa B )KUAKOCTH
WJIM Ta3e.

[locTynarensHO€E U BpalaTesibHOE
IBUKEHHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHJITBI OTHOCUTEIBHO OCH
BpaiieHus. [lnedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEA.
TexHuueckue ycTpoucTsa u
MPAKTHYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITYyTHHKOB

nedopMalum; U3y4eHNue JTBHKCHUS
Opycka 1o HaKJIOHHOU TIJIOCKOCTH;
HCCIIeIOBAaHUE YCIIOBUN paBHOBECHS
TBEPAOTO TEJIa, UMEIOIIETO OCh
BpaIeHusl.

OO0ObsacHeHHe 0cOOEHHOCTEN
PAaBHOMEPHOTO M PAaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBUKCHUS,
CBOOOHOIO MaJCHUS TEJI, IBMKEHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproTona, 3aKkoHa BCEMUPHOTO
TATOTEHHS.

OOBsICHEHNE OCHOBHBIX IMPUHITUIIOB
JIEMCTBUS MOAITAITHUKOB U UX
MPaKTUYECKOTO IPUMCHCHHUSI.
OOBsicCHEHUE IBUYKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacu€THbIX 3a71a4 C SBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TUHAMUKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4€OHBIX ONIBITAX M OKpYKaromekh
’KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GU3NYECKUX MPOIIECCOB U
SIBJICHUH C MCITOJIb30BaHUEM 3aKOHOB U
MIPUHITUIIOB: 3aKOH BCEMHUPHOTO
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tarorenus, I, II u III 3akonsl HeroToHa,
MIPUHIUII CYTIEPIO3ULIUU CHIL, IIPUHIATI
PaBHOIIPABHOCTH MHEPIMATIBHBIX
CHCTEM OTCYETA

3aKOHBI COXpAaHEHUS B 6
MEXaHUKe

Nmnynec MaTepuanbHON TOUKU IIpoBeneHne SKCIEPUMEHTA: U3YyUYECHHE
(Tena), cUCTEMBI MaTepUaAIbHbBIX a0COJIIOTHO HEYIPYroro yaapa

TOo4eK. IMIyIbC CHITBI M I3MEHEHHE | C IIOMOILBIO JIBYX OJMHAKOBBIX
UMITYJIbCA TeJla. 3aKOH COXPAHCHHsI | HUTSHBIX MasTHUKOB; UCCIIEAOBAaHUE
uMIyiabca. PeakTUBHOE JBHKCHHE. | CBSI3U paOOTHI CUIIbI C ©3BMEHEHUEM

Pabora cusnbl. MOIHOCTH CUIIHL.
Kunernueckas sHeprus
MaTepHaAIbHON TOUKH. Teopema
00 U3MEHEHUU KUHETUYECKOU
SHEPIUH.

[TorenunanbHasg SHEPTHUSL.
[TorenunanbHas 3HEPrUst ypyro
ne(opMUPOBAHHOU MPYKUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIM3M TOBEPXHOCTU 3EMIIH.
IloTennmaipHEBIE U
HEMOTEHIHAIbHBIE CUIIbL. CBSI3b
pabOThl HEMOTEHITUATBHBIX CHJI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXPAaHEHUSI MEXAaHUYECKOU
SHEPIHUH.

Yupyrue u Heynpyrue

MEXaHUYECKON SHEPIUHU Tea

Ha MMPUMEPE PACTHKEHUS PE3UHOBOTO
KIyTa.

OrneHka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

Pemenue pacu€THbIX 3a7a4 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 hopMyJ TMHAMUKU U 3aKOHOB
COXpaHEHHS.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYEHHBIE B Pa3Jeiie
«MexaHnKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3UYECKUe SIBICHUS.

Onucanue MEXaHUYECKOTO ABUKEHHUS C
HCIIOJIb30BaHUEM (PU3NUYECKUX BEJIMUUH:
MMITYJIbC TENA, KUHETUYECKAsl SHEPIus,
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CTOJIKHOBEHHMS.
TexHuyeckue ycTponcTa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KONIEDP, TPYKUHHBIN
IIUCTOJIET, ABUKCHUE PAKET

MOTEHIIMAIbHAS SHEPTHUS, MEXaHNIeCKast
paboTa, MexaHUYECKasi MOITHOCTb.
Ananmn3 QU3NIECKUX MPOIECCOB U
SIBIICHUH C UCTIOJIH30BAaHUEM 3aKOHA
COXPaHEHHUSI MEXaHUIECKOU YHEPTHH,
3aKOHA COXPAHCHUS UMITYJIbCA.
OOBsicCHEeHNE OCHOBHBIX MPUHITUTIOB
JCHUCTBUSA U TPAKTUYECKOTO
MIPUMEHEHUS TEXHUIECKUX YCTPONCTB,
TaKMX Kak: BOJOMET, KOTIED,
IIPYKUHHBIN TUCTOJIET.

OObsicHEHUE JBUKEHUS PAKET C OMOPOM
Ha U3y4YeHHbIC (PU3NYECKHE BETMYMHBI U
3aKOHBI MEXaHUKH.

Hcnonb3oBanue mpu MoaroToBKe
COOOIIEHUH O TIPUMECHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH()OPMAITMOHHBIX TEXHOJIOTUH IS
MOMCKA, CTPYKTYPUPOBAHHSI,
MHTEPIPETALNUU U TTPEICTABICHHUS
uH(bOopMaIuu, KPUTHUESCKUN aHAIN3
noytyqaemMou uHpopManuu

[IpoBeneHre KOCBEHHBIX U3MEPECHHUIA,
HUCCIeI0BaHNUI 3aBUCUMOCTEN
(U3UYECKUX BEITMYNH, IIPOBEPKa
MIPEIOKCHHBIX THIIOTE3

Hroro no pazneny

18
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Pa3nen 3. MoJiekyJisipHas Gu3nKa U TEPMOIMHAMHKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETHYCCKOU TCOPHUHU

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYISIPHO-KNHETHYECKON
TEOPUU U UX OTIBITHOE 0OOCHOBAHME.
bpoyHoBCKOE nBUXKEHHUE.
Huddysus. Xapaktep IABUKCHHUS U
B3aUMOJICMCTBUS YaCTUIl BEIIECTBA.
Mopenu cTpoeHus ra3os,
YKUJIKOCTEU U TBEPIBIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mojenen. Macca u
pa3Mepbl MoJiekyi1. KonnuectBo
BemlectBa. [locrosgaHast ABoraapo.
TeruioBoe paBHOBECHE.
Temmneparypa u e€ u3smMepeHue.
[Tkama remneparyp Llenscust.
Mogenp neajabHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU UICATBLHOIO rasa.
AOGcoioTHas TeMreparypa Kak Mepa
CpEIHEN KNHETUYECKOM DHEPTUU
TETUIOBOTO ABMXKEHHUS YaCTHI] rasa.
[ITkama remneparyp KenbBuHa.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenneneeBa—Knamnenpona.

3akoH JlanbToHa. M3omporiecchl

IIpoBeneHune 3KkcrniepuMeEHTa:
OIPENIEIICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpPEeHU 00bEMa KOMHATHI, JaBICHUS
Y TEMIIEPATYPHI BO3/IyXa B HEW;
HCCJIEIOBAHHUE 3aBUCUMOCTH MEXIY
rapaMeTpaMH COCTOSTHUSI Pa3peKEHHOTO
rasa.

OneHka aOCONIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3NIECKUX
BEJIMYMH.

OObsicCHEHUE OCHOBHBIX MPUHIIUIIOB
JEUCTBUI TepMOMETpa U bapoMeTpa U
YCJIOBUH UX O€301aCHOTO
HCIIOJIb30BaHUA B IOBCEIHEBHOM
KU3ZHU.

Pacno3naBanue pu3n4eCcKux sSBJICHUM

B Y4E€OHBIX OMBITaX U OKPYKAIOIIEH
KU3HU: TUPy3usi, O pOyHOBCKOE
JBIDKCHHUE.

Onucanue TEMNIOBBIX SBICHUN

C UCTIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIaBJICHUE rasza, TeMIiepaTypa,
CpeaHsisl KHHETUYeCKasi SHepTrus
Xa0TUYECKOTO JBHXKEHUST MOJICKYII,
CpeAHEKBaApaTUYHASI CKOPOCTh
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B UJICATTbHOM T'a3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, H30X0Pa,
nzo0bapa.

TexHuueckue ycTpoucTBa 1
MPaKTUYECKOE TPUMEHEHHUE:
TEPMOMETp, OapoMeTp

MOJIEKYJI.

AnHann3 GU3NYECKUX MPOILECCOB U
SIBJICHUM ¢ ucrojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KUHETUYECKON SHEPTUM TETIIIOBOTO
JIBIDKCHUST MOJICKYJT C aOCOJIFOTHOM
TEMIIEPATYPOH.

Pemienne pacu€THbIX 33714 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCMOJIb30BAHUEM OCHOBHBIX
nonoxeHuit MKT, 3akoHOB 1 popmyit
MOJICKYJISIPHOMN (DU3UKH.

Pabota B rpynmax npu miaHupOBaHUH,
MPOBEICHUU U UHTEPIIPETALIUN
pe3yJIbTATOB OINBITOB M aHAJIU3E
JOTIOJIHUTEIIbHBIX HCTOUHUKOB
uH(pOpMAIUHU TI0 TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepmoguHaMHu4eCcKas cCucTeMa.
BryTtpennss sHeprus
TEPMOJIMHAMHUYECKOU CUCTEMBI U
CITOCOOBI €€ M3MEHEHHS.
KonuuectBo TemnoTel 1 padbora.
BHyTpeHHs1s1 sHEprUs OJHOATOMHOTO
HJealbHOro ra3a. Buabl
TEIUIONEPEIaun: TEMIOTPOBOIHOCTb,
KOHBEKLIN, U3JIyYECHUE. Y IeIbHas
TEIJI0EMKOCTh BEIIICCTBRA.

IIpoBeneHne SKCIEpUMEHTA: U3MEPEHUE
YACIBHOMN TEIIIOEMKOCTH BEILIECTBA.
OneHka aOCONIOTHBIX U OTHOCUTENbHBIX
MOTPENTHOCTEN U3MepEeHUN (PU3NIECKUX
BEJIMYMH.

N3yuyenue mojeneil mapoBoil TypOUHBI,
JIBUTATENs BHYTPEHHETO CropaHusl,
PEAaKTUBHOIO IBUTATEIIs.

OOBbscHEHUE PUHIUIIOB JEHCTBUS U
yCIIOBUI 0€3011aCHOT0 UCTIOIb30BaHUS
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KonnuectBo TENMnoTsl

MIPU TEIUIONIEpeaaye.

[TonsTre 06 angnabaTHOM MpoIecce.
[IepBbIit 3aKOH TEPMOJUHAMUKH.
[IprmeHeHue epBOro 3aKOHa
TEPMOJUHAMHUKHU K U30MPOLECCAM.
['paduueckas uaTepnperanus
paboThI raza.

BTopo¥i 3aKk0H TEpMOIMHAMUKH.
HeobOpatumocTs nporeccon

B IIPUPOJIE.

TerutoBele MaluHbL. [IpruHIUIIBL
NEUCTBUS TEIIOBBIX MAIIUH.
[IpeobpazoBanus sHEPTrUU

B TEIIJIOBBIX MAallIMHAX.
Koadduruent noneznoro nenctpus
TETUIOBOM MAIIIMHBI.

Huxn Kapuo u ero ko durueHt
IIOJIE3HOTO JECUCTBUS.
DKOJIOTHYECKHUE TPOOIEMBI
TEIJIOPHEPTETHKHU.

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHUE:
JIBUTaTelIb BHYTPEHHETO CTOpaHus,
OBITOBOM XOJIOIUIILHUK,
KOHJIUIIMOHED

B TTIOBCETHEBHOM JKM3HU JBUTATEIIS
BHYTPEHHETO CTOpaHusi, OBITOBOTO
XOJIOIUIIbHUKA, KOHJIULIUOHEPA.
Onucanue CBOMCTB TN U TETIOBBIX
SIBJICHUM C UCIIOJIb30BAaHUEM
(bu3MYecKuX BETUYMH: JIaBJICHUE T'a3a,
TeMIiepaTypa, KOJIM4eCTBO TEIIOTHI,
BHYTpPEHHSISl DHEprusi, padoTa rasa.
Pemenue pacuéTHbIX 3a71a4 C SBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCTIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHON (PU3KKH U
TEPMOIMHAMUKHU.

Pemenne kauyecTBEHHBIX 3a/1a4

C OIIOPOIi Ha U3yUEHHBIC B pa3zeiie
«Monexynsipaast pusuka u
TEPMOJIMHAMHKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SIBJICHHSI.

PaboTa B rpynmnax npu aHanause
JIOTIOJTHUTEIBHBIX UICTOYHUKOB
uH(pOpMaIUK 10 TEME
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3.3

ArperatHbie
COCTOSIHUS BELIECTBA.
@da30BbI€ MTEPEXOIBI

[TapooGpazoBaHue U KOHICHCALIHS.
Hcnapenue u xunenue.
AGcoII0oTHast M1 OTHOCUTENIbHAS
BJIAJKHOCTH BO3Ayxa. HachlleHHbIM
nap. Y aenapHas TeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEPATYPhl KUTICHUSI OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAIUIOB. JKuKue
Kkpuctaiibl. COBpeMEHHbIE
Marepuansl. [InaBienue u
KpUCTAITM3anus. Y AeIbHas TEMIoTa
wiasienus. Cyomumanus.
YpaBHEHHUE TETUIOBOrO OajaHca.
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH
MOJTYYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTHH

[IpoBeneHMe dKCIEpUMEHTA: U3MEPEHUE
OTHOCHUTENBHOM BIAKHOCTH BO3yXa.
OneHka a0COJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MEepeHu (PU3UUECKUX
BEJINYHH.

N3ydyeHne cBOMCTB HACBIIIEHHBIX
apoB, CIOCOO0B U3MEPEHMSI
BJI&KHOCTH

HabGnronenue kunenus npu
ITOHVKEHHOM JIaBJICHUH, HAarPEBAaHUS

Y TUIABJICHUS] KPUCTAJUIMYECKOTO
BEILIECTBA.

OOBbscHEHNE NPUHLIUIIOB IEUCTBUS U
YCIIOBHI O€3011aCHOT0 UCTIOIb30BAHUS

B IIOBCEHEBHOM KU3HU TUTPOMETPA,
IICUXPOMETPA, KaJJOPUMETPA.

N3ydeHune TEXHOJIOTUI NOITYyYEHNUS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIIE
HaHOMATEPHUAJIOB.

Pemenne pacu€THbIX 3a1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C HCNOJIb30BAaHUEM YPABHEHUS
TEIIOBOTO OanaHca.

Pemenne kayeCTBEHHBIX 3a1a4

C OIIOPOY Ha U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
ABJIEHUS 10 TEME.
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Pacnio3znaBanue Gpu3nuecKux sBICHUN
B YUEOHBIX OIIBITAX U OKPYXKarolIei
KU3HU: Aeopmanust TBEPABIX TE,
HarpeBaHUe U OXJIAXKICHUE Tell,
M3MEHEHUE arperaTHbIX COCTOSTHUN
BEIIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB U (POPMYIT MOJIEKYIIPHOM
(bu3HKH.

Hcnonb3oBanne HHPOPMALMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYPUPOBAHHUSI, UHTEPIPETALIMH U
MPEACTABICHNS] HHPOPMALIUU [IPU
MOJIFOTOBKE COOOIIEHUI O TPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOU (DU3UKH U
TEPMOJIMHAMUKHU B TEXHUKE

Y TEXHOJIOTHUSX

Hroro no pazgeny 24
Paznen 4. DinekTpoAMHAMUKA
4.1 | DnekTpocTraTuka 10 DnekTpuzaums Teil. dnekrpuueckuid | [IpoBeneHne sKcriepuMenTa: U3MEPEHUE

3apsa. JlBa BUIa SIIEKTPUUYECKUX
3apsaoB. [IpoBogHuKH,
TADJICKTPUKU U MTOTYITPOBOJHUKH.
3aKOH COXpPaHEHHUS IIEKTPUUIECKOTO
3apsaa.

B3aunmoneiicTBue 3apsiioB. 3aKOH
Kynona. ToueuHslii 371€KTPUYECKUI
3apsii. DNEKTPUUECKOE MOJIE.

AJIEKTPOEMKOCTH KOHJIEHCATOPA.
Orenka aOCOFOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MepeHUN (PU3NIECKUX
BEJIMYMH.

N3y4yeHne npuHIUIIOB 1EUCTBUS
AJIEKTPOCKOIIA, IIEKTPOMETPA,
KOHJEHCATOopA.

N3ydyeHne npruHUUIOB 1ENCTBUS
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Hanpsk€HHOCTB 2JIEKTPUYECKOTO
noJi. [IpuHuun cynepno3unuu
BJICKTPUYECKUX MoJieH. JInnuum
HANPsHKEHHOCTU 3JIEKTPUYECKOTO
1OJIS.

Pabota cui 31eKTpoCcTaTUuecKOro
nous. ITorenuan. Pa3Hocts
MOTEHIMANO0B. [[poBOAHUKH U
JADJICKTPUKH B
BJIEKTPOCTATUYECKOM I10JIE.

HI/IBJIGKTPI/I“IGCKEUI IMPOHULIACMOCTD.

DnekrpoémkocTb. Konnencarop.
DNeKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsYKEHHOT0 KOHAEHCaTopa.
TexHuueckue yCcTpoucTsa u
IPaKTUYECKOE TPUMEHEHHE:
AIEKTPOCKOII, AIEKTPOMETP,
ANEKTPOCTATUYECKAS 3AIIUTA,
3a3eMJICHUE AIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOITMPOBAJIbHBIN
armapar, CTpyUHbIN IIPUHTED

Y YCJIOBUI 0O€3011aCHOTO IPUMEHEHHUSI

B IIPAKTUYECKOU KU3HU,
KOIIMPOBAJIBHOTO anmapara, CTpyHHOTO
IIPUHTEPA.

PaccmoTtpenue pu3nueckux OCHOBaHUMN
AIEKTPOCTATUYECKOMN 3AIUTHI U
3a3€MJICHUS JIEKTPONPUOOPOB.
Pemenne pacu€THbIX 3a1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C HCTIOJIb30BAHHEM OCHOBHBIX 3AKOHOB
1 (HOpMyJ IIEKTPOCTATHKHU.

Pemenne kaueCcTBEHHBIX 3a/1a4

C OIIOPOM HAa U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUEcKUe
SIBJICHUSI DJIEKTPOCTATHKHU.
Pacnio3naBanue Gpuznyeckux siBICHUN
B YUYE€OHBIX OMBITaX U OKPYXarolen
KU3HU: DJIEKTpU3aLMs TET,
B3aMMOJICICTBHE 3apsA0B U OOBSICHEHHE
UX Ha OCHOBE 3aKOHOB U (hOpMYJT
AIEKTPOCTATUKH.

Onucanue u3y4eHHBIX CBOMCTB
BEILECTBA U DJIEKTPUUYECKUX SIBJICHUI

C UCIIOJIb30BAHUEM (PU3UUECKHUX
BEJINYMH: JIEKTPUYECKUN 3apsij,
HaINpsKEHHOCTD 3JIEKTPUYECKOTO OIS,
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MOTEHUHAJI, Pa3HOCTh MOTEHIINAJIOB,
BJIEKTPOEMKOCTb.

AHanu3 (pU3NYECKUX MPOIECCOB U
SBJICHUM C UCIIOJIb30BAHUEM
(bu3MUYECKUX 3aKOHOB: 3aKOHA
COXPAaHEHMS IIEKTPUUECKOTO 3aps/ia,
3akoHa KyioHna.

PaboTa B rpynmax mpu aHaiuse
JIOTIOJIHUTEJIBHBIX UCTOYHUKOB
uH(OpMAIUU U TTOATOTOBKE COOOIICHHIA
O MPOSIBICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKpY>KaIoIIeH )KU3HU U MPUMEHEHUU
UX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3inM4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AJIEKTPUUECKOTO
Toka. Uctounuku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsokenue.

3akoH Oma 11 y4acTKa Lemu.
DIIEKTPUUECKOE CONPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BeniecTna. [locienoBarenbpHoe,
napajuiesIbHOE, CMEIIAHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa snexTpudeckoro Toka.
3akon Jlxoyns—JIenna. MomHocTh
AJIEKTPUYECKOTO TOKA.

[IpoBeneHue 3KCIEpUMEHTA: U3yUYECHUE
CMEIIaHHOTO COEIUMHEHUS PE3UCTOPOB;
n3Mepenue IJ1C ucTouHuKa TOKa U €ro
BHYTPEHHETO CONPOTUBIICHHUS;
HaOII0ICHUE JIEKTPOJIH3A.

OneHka aOCONIOTHBIX U OTHOCUTENbHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJIMYMH.

OOBbscHEHUE IPUHIUIIOB ACHCTBUS U
YCJIOBHUM 0€30MacHOr0 MPUMEHEHUS
aMIIEpMETPa, BOJIBTMETPA, PEOCTATA,
MCTOYHHUKOB TOKa,
AIIEKTPOHArpeBaTENIbHbBIX U
ANEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe
3aMbIKaHHE.

DJIEKTPOHHAS! TPOBOJAUMOCTh
TBEPBIX METAILJIOB. 3aBUCUMOCTh
CONPOTHUBIIEHUSI METAJIIOB

OT TEMIIEpaTypHl.
CBepXITpOBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs U
IpUMECHasi IPOBOJUMOCTh
MOJIyNPOBOAHUKOB. CBOKCTBA
p—N-niepexona.
[TonynpoBOIHUKOBBIE TPUOOPHI.
DNEeKTPUYECKUN TOK B pacTBOpax u
pacruiaBax 3J€KTPOJIUTOB.

QHGKTPOHHTI/I‘-IGCKEUI AUCConraIs.

DIIEKTPOJIU3.
DJIEKTPUUECKUM TOK B raszax.
CaMoOCTOSTEIbHBIN U
HECAMOCTOSTEJIbHBIN pa3psL.
Mounus. [1na3ma.
TexHuyeckue ycTponucTaa u

TEPMOMETPA CONMPOTUBJIEHUS,
BaKyyMHOT'O JU0J1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIMOJIOB, TAJIbBAHUKH.

Pemenune pacu€THbIX 3a71a4 ¢ ABHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C HCIOJIb30BAHHEM OCHOBHBIX 3AKOHOB
u hopmyn tembl «IlocTossHHBIN
AIIEKTPUUYECKUN TOK).

Pacnio3naBanue pu3M4eCKUX SIBJICHUM
B YYEOHBIX ONBITaX U OKPYKAIOIIEH
YKU3HU: SJICKTPUUYECKas MMPOBOJIUMOCTb,
TETIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JCUCTBUS TOKA.

AHanu3 3JEKTPUYECKUX SIBIICHUN U
IIPOLIECCOB B LEIAX MOCTOSTHHOTO TOKA
C MCIIOJIb30BaHNUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
[IOCJIEIOBATEIBHOIO U MTAPAJIIEIIBHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxxoynsa-Jlenna.

Onucanue n3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKHUX SIBICHUN

C MCMOJIb30BaHNEM (U3UUECKUX
BEJIMYMH: JICKTPUUYECKUU 3apsil, CUJIa
TOKQ, SJICKTPUUECKOE HANPSHKEHUE,
AIEKTPUYECKOE CONPOTUBIICHHUE,
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MPaKTUYECKOEe MPUMEHEHUE:
amIepMeTp, BOJIILTMETP, PEOCTar,
UCTOYHUKHU TOKA,
AJIEKTPOHArPEBATENbHBIE PUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIU JTHOJI, TEPMHUCTOPHI U
(hOTOpPE3UCTOPHI,
HOJYTIPOBOIHUKOBBIN IHO/I,
rajbBaHUKA

pa3HocTh notenuuanos, IJC, pabota
TOKa, MOIIIHOCTh TOKA.

Hcnonb3zoBanne MHPOPMaIMOHHBIX
TEXHOJIOTHI JIJISl TOKCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIUHU U
MpeACTaBICHNS HHPOPMAIINH TTPU
MOATOTOBKE COOOIICHUI O TPUMEHEHUHT
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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11 KJIACC

HaumenoBanue

No KomngecTBo OCHOBHBIC BUIBI I€ATEIILHOCTH
pa3/iesioB U TeEM [TporpammHoe conepxanue

/o 4acoB 00yJaromMXxcs

y4eOHOTO0 MpeIMeTa
Pasznen 1. Dnexkrpoannamuka
1.1 | MarauTHO€ noJe. 11 ITocTOsTHHBIE MATHUTHI. [IpoBeaeHnE SKCIIEPUMEHTA: N3YUEHHE

QHGKTPOMaF HHUTHAasA
WHAYKOWA

BzaumopenicTBre MOCTOSHHBIX
MarHuToB. MarHuTHOE MoJie.
BexTop MaratuTHOM MHAYKIIHH.
[TpuHIMII cynieprno3unuu
MarHUTHBIX NOJIEU. JIMHUM
MarHuTHOM MHAYKIuK. Kaptrna
JIMHUM MarHUTHOM MHIYKIIUHU MOJIA
TMOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ose nTpoBOJHUKA

¢ TokoMm. KapTrHa nuHHAl MHAYKIUN
MarHWTHOTO IOJISI AJIMHHOTO
MPSIMOTO TTPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O TPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
BzaumopericTBre mpoOBOIHUKOB

C TOKOM.

Cuita Amnepa, €€ MOyJb U
HaIpaBJICHHUE.

Cuna Jlopenna, e€ Moayb U
HanpasieHue. JIBrxeHue
3apsYKEHHOM YaCTULIBI

MAarHUTHOTO ITOJISl KaTYIIKH C TOKOM;
HCCIIEIOBAHNE EUCTBUS ITOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM;
VICCJIEIOBAHME SIBJICHHUS
AJIIEKTPOMATHUTHON MHIYKIIMH.
OneHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OObsicHEHUE NPUHLIUIIOB ACHCTBUS U
YCIIOBHI 6€30MaCHOT0 MPUMEHEHHUSI
IIOCTOSIHHBIX MarHUTOB,
AJIIEKTPOMArHUTOB, 3JIEKTPOIBUTATE,
YCKOPUTETEH 3JIEMEHTAPHBIX YaCTHII,
MHIYKIIMOHHOM MEYH.

Pemrenue pacu€THbIx 3aqa4

Ha IpUMEHEeHHE POPMYII TEMBI
«MarauTtHoe noJsie. DIEeKTpPOMarHuTHas
WHIYKLUS.

Pemenne Kka4eCcTBEHHBIX 33]1a4

C OIIOPOY Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nyeckue
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B OJTHOPOJTHOM MArHUTHOM MOJIE.
Pa6ota cunsl Jlopenna.

SIBrIeHME DNEKTPOMArHUTHON
uHaykuuu. IloTok BexTopa
MAarHUTHOW MHIYKIIMH.
DNEeKTPOABMKYLIAs CHIIA MHIYKIUH.
3aKOH 3JI€KTPOMArHUTHON
nHaykuuu apazes.

BuxpeBoe 3J1eKTprUIecKoe NoJIe.
DNeKTPOABMXKYIIAs CHIIa MHAYKIIMH
B [TPOBOJIHUKE, JIBHIKYILIEMCS
ITOCTYNATEIbHO B OAHOPOJHOM
MarHuTHOM MOJI€.

[IpaBuiio Jlenna.

NHnykTuBHOCTE. SIBNIEHME
CaMOMHAYKIMH. DJIEKTPOABIKYLIAs
CHJIa CAMOUHIYKIUU.

DHeprusi MAarHUTHOTO TOJIS KaTyIIKU
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuueckue ycTpomucTaa u
MPaKTUYECKOE IPUMEHEHUE:
MOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIN
AJIEeMEHTapHBIX YaCTHII,
WHIYKIMOHHAS €Yb

SIBJICHUS TeMBbl « MarHuTHOE MOJIE.
DJIEKTPOMArHUTHASI UHITYKITUSD).
OnpeneneHue HanpaBIEHUs BEKTOpa
WHAYKIIUM MAarHATHOTO TOJIs
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIepa
u cuiel JlopeHiia.

Pacno3naBanue ¢pu3n4ecKux sSBICHUM
B YUCOHBIX OIBITAX M OKPYXKaIOIICH
’KU3HU: B3aUMO/ICHCTBUE MAarHUTOB,
BJICKTPOMAarHuTHasi UHIYKLWA,
JICCTBHE MarHUTHOTO I10JIS Ha
MPOBOJHUK C TOKOM U JIBUKYILIIUICS
3aps.

AHanu3 3IEKTPOMAarHUTHBIX SBJICHUM
C MCIIOJIb30BaHHUEM 3aKOHa
AJIEKTPOMArHUTHOM WHIAYKIIUU.
OnucaHne U3y4eHHBIX CBOMCTB
BEIIECTB U AJIEKTPOMATHUTHBIX
SIBJICHUM C MCIIOJIb30BaHUEM
(U3UYECKUX BEITMYHMH: MHIYKITHS
MarHMTHOIO MOJIsI, Cuja AMnepa, cuiia
JlopeHna, ”HAYKTUBHOCTh KaTYIIIKH,
SHEPTUS AJICKTPUIECKOTO U MATHUTHOTO
oJie

Hroro no pazueny

11
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Pa3nen 2. Kosie0anus v BOJTHBI

2.1

MexaHU4ecKue 1
AIIEKTPOMArHUTHBIC
KOJIcOaHus

KonebatenbHas cuctema.
CB00OOIHBIE MEXAaHUYECKUE
konebanus. ['apmMoHHUeckue
kosnebanwus. [lepuon, yactora,
aMIUTUTya U (pa3a KoyreOaHui.
[Ipy>XKMHHBIN MasATHUK.
MareMaTnueckui MasiTHUK.
YpaBHEHHE TapMOHUYECKUX
kosebanuil. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOOIHBIE 2TIEKTPOMArHUTHBIE
KOJIcOaHUS B UICAIbHOM
KoJIeOaTeIbHOM KOHTYpE. AHAIOTUS
ME¥XK]ly MEXaHUYECKUMU U

QJICKTPOMAIrHMTHBIMHA KOJICOAHMSIMHU.

®opmyna ToMcoHa. 3akOH
COXPaHEHUS YHEPTHH B UJ€ATBHOM
K0JIe0aTeIbHOM KOHTYpE.
[IpencraBiieHne 0 3aTyXaromux
KosieOaHusX. BoIHyKIeHHbIE
MEXaHUYeCKue KoaeOaHus.
Pe3onanc. BeiHyX1eHHbIE
AJIIEKTPOMArHUTHBIE KOJIeOaHMUsI.
IIepemeHHBIN TOK.

CunycouanbHbIi IEPEMEHHBIN TOK.

Hccnenosanue nmapamMeTpoB
KOJIe0aTeIbHON CUCTEMBI — IEPUO/IA,
YaCTOTHI, aMILUTUTY bl U (Da3bl
Kosie0aHu# (MPYXKUHHBIA W/ UH
MaTEeMaTHUYECKUI MasTHUK).
Hab6nronenue 3aTyxarommx KoJaecOaHwmii.
HccnenoBanue CBOWCTB BBIHYKIACHHBIX
KOJIeOaHU.

Habmronenue pezonanca.

IIpoBeneHue 3KciepuMeEHTa:
MCCJIEIOBaHNE 3aBUCHMOCTH IIEPUOIa
MaJIbIX KoJieOaHUi rpy3a Ha HUTU

OT JUIMHBI HUTU M MaCChI TPY3a;
UCCIIEJOBaHHE IEPEMEHHOT0 TOKa

B IIEMH U3 MOCJIEI0BATEIBHO
COCTMHEHHBIX KOHIEHCATOPA, KATYIIKH
U pe3ucTopa.

OreHnka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPEUTHOCTENW U3MEpPEHUN (PU3NYECKUx
BEJIMYNH.

OOBbscHEeHNE PUHITUTIOB ACHCTBYS U
yCIIOBUI 06€3011acHOr0 MPUMEHEHHUSI
AJIEKTPUYECKOTO 3BOHKA, FeHepaTopa
MEPEMEHHOTO TOKA, JINHUU
AJIeKTpoIiepeaay.

Pemenne pacu€THbIX 3a/1a4 C IBHO




‘@c:lcpanbuaﬂ pabouas nporpamma | @usuka. 10-11 kmaccer (6a30BbIit ypOBCIIb)‘

MonHOCTh NEPEMEHHOTO TOKA.
AMIUTNTYIHOE U JEUCTBYIOLIEE

SHAYCHHUC CUJIbI TOKA 1 HAIIPSKCHUA.

Tpanchopmarop. [Ipoussoactso,
nepegaya u norpediaeHue
AIEKTPUYECKOU DYHEPTHM.
DKOJIOTHYECKHUE PUCKU

IIPpH IIPOU3BOJACTBEC JJICKTPOIHCPTIHH.

Kynprypa ncnosb3oBanus
AJIEKTPOIHEPTHUU B OBCEITHEBHOU
JKU3HU.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE IPUMEHEHUE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTO TOKA, JIMHUU
areKTponepenayd

3aJIaHHON (PU3HIECKON MOJIEITBIO

C UCTIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJI, OTTUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJIeOaHus.

Onucanre MEXaHHYECKUX U
AIIEKTPOMATHUTHBIX KOJICOAHMI

C UCTIOJIb30BaHUEM (DU3UUECKUX
BEJTMYMH: TICPHO] ¥ 4aCTOTa
KOJIeOaHM, aMITUTy1a U a3a
KoJieOaHUM, 3apsi U CUJia TOKa

B TapMOHUYECKHUX DJIEKTPOMArHUTHBIX
KOJICOaHUSIX.

Pelienne KkaueCcTBEHHBIX 3a/1a4

C ONIOPOM Ha N3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTMCHIBAFOIIIHEC
MEXaHUYECKHE U DJIEKTPOMArHUTHBIE
KoJieOaHusl.

PaGoTa B rpymnmax npu riaHApOBaHUH,
MIPOBEICHUH W UHTEPIPETAINH
PE3YNIBTATOB OIBITOB, U AHATIN3E
JIOTIOJTHUTEIIBHBIX HCTOYHUKOB
uH(OpMAITUHU TIO TeME

2.2

Mexanndeckue u
AJIEKTPOMATHUTHBIC
BOJTHBI

MexaHuueckue BOJIHbBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CKopocCTh pacnpoCTpaHEHUs U
nnuHa BoHbL. [lonepeunbie n

N3yuenue oOpazoBaHus u
pacmpoCcTpaHEHHS TOTICPEYHBIX U
POAOTBHBIX BOJIH.

HaOmnronenue orpaxeHust
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MPOIOJILHBIC BOJHBI.
Nutepdepeniius u nudpaxiys
MEXaHUYECKUX BOJIH.

3BykK. CKOpOCTh 3BYyKa. | pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DNEeKTPOMArHUTHBIE BOJIHBI.
VYcnoBus u3nyyeHus
AJIEKTPOMArHUTHHIX BOJIH. B3anmHast
opueHTaIus BeKTopoB E, B,

U B 3JIEKTPOMarHuTHOM BOJIHE.
CBOMCTBA DIEKTPOMArHUTHBIX BOJIH:
OTpa)KEHHE, NPEIIOMIICHNUE,
noJisipu3anus, audpakums,
uarepdepenmus. CKopocTh
AIEKTPOMArHUTHBIX BOJIH.

[I[Ixana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 3IEKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHLMTBI pAgUOCBS3U U
TeneBuacHud. Paguonokanus.
DIEeKTPOMarHUTHOE 3arpsi3HEHNE
OKPYKaIOIIEN CPEIBL.

TexHuueckue ycTpoucTaa u
MPAKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3BYKOBask IMAarHOCTUKA

B TEXHUKE U MEAUIIMHE, paaap,

U TIpEeNIOMIICHHUSI, UHTEP(EPEHITUU U
TudpakIni MEXaHUIECKUX BOJIH.

Ha6JIIOI[€HI/Ie CBA3U 'POMKOCTH 3BYKaA H

BBICOTBI TOHA C aMIUTATYA0N U
4acTOTOM KoJieOaHUM, 3ByKOBOT'O
pEe30HaHca.

HccnenoBanne cBOWCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE,
MpeJIOMJIEHUE, MOJSpU3aLHs,
nudpakuys, UHTepEepeHIIHs.
N3yuenne ycnoBUid U3IIy4EHUS
AIIEKTPOMATrHUTHBIX BOJIH, B3AUMHOU
opueHTaIuu BeKTopoB E, B,

U B 2JIEKTPOMArHUTHON BOJIHE.
N3ydyeHne npuMeHeHus
AJEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEHUE PUHIIUTIOB ACHCTBUS U
yCJIOBH 0€30MacHOTr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YJIbTPa3BYKOBOW JUArHOCTUKH

B TEXHUKE U MEUIIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemienne pacu€THBIX U KQU€CTBEHHBIX
3a/1a4 C ONOPOM Ha N3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTHU, ONMKCHIBAIOIIHE
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paIuoONpUEMHHUK, TEJIEBU30D, pacnpoCcTpaHEHUE MEXAaHUUECKUX U
anTeHHa, tenedon, CBU-nieup BJIEKTPOMArHUTHBIX BOJIH.
Ncnonb3oBanre nHGOPMaIIMOHHBIX
TEXHOJIOTUH JIJI TIOUCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETALINU U
npecTaBieHus] HHOOpMaIUK

MIPU NOATOTOBKE COOOIICHUIN

00 MCITOIb30BaHUH AJICKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyacrtre B JUCKyCCUU

00 PIIEKTPOMarHuTHOM 3arpsi3HEHUN
OKPY’KarOIIEU CPEIBI.

Pabota B rpynmax npu riaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
pPE3yJIbTATOB OMNBITOB U AHAJIA3E
JOTIOTHUTEIIBHBIX UICTOYHUKOB
uH(pOpMaIUKU IO TEME

OnTuka 10 ['eomeTpuueckas ONTUKA. N3ydenue sBJIIEHHS TIOJIHOTO
IIpssMONMHENHOE PACIPOCTPAHEHUE | BHYTPEHHETO OTPaKEHUs, €T0
CBETa B OJHOPOJHOM cpene. JIyu MIPUMEHEHUS B CBETOBO/JIE.
cBera. ToYeyHbIM HCTOYHUK CBETA. | M3ydeHne Moieneit MEKpOCKOIa,
OtpaxeHune cBeTa. 3aKOHbI TEJIECKOTIa.
oTpaxkeHus ceta. [loctpoenune IlonydeHue cnekTpa ¢ IOMOLIBIO
M300paXEHUM B TUIOCKOM 3€pKaJie. MPU3MBI B TH(PPAKITMOHHON PEIIETKH.
IIpenomiienue cBeta. 3aKOHBI N3mepenune nokazaress mpeoMICHUs

npesioMyIeHus cBeTa. AOCOJIOTHBINM | CTEKIIA.
nokasarenb npeaomiaeHus. [Tomnoe | MccnenoBanue cBOWCTB M300pakeHU
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BHYTPEHHEE OTPaKCHHUE.
[IpenenbHbIN yroJ1 MOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.
Hucnepcus cera. CoKHBIN COCTaB
oenoro cera. L[Ber.

Cobwuparoniye 1 paccermBaroIne
nuH3bl. ToHKas nuH3a. DOKyCHOE
pPAcCTOSIHUE U ONITUYECKas CUJia
TOHKOM JuH3b1. [locTpoeHue
M300paKEHUI B COOMPAIOIINX U
paccenBaromux JimH3ax. opmyna
TOHKOM JIMH3bI. Y BEJIUYCHHUE,
JJaBaeMoe€ JIMH30M.

[Ipenensl npUMEHUMOCTH
F€OMETPUYECKOMN ONITUKH.

BonnoBas onrtuka. UHTepdepenuus
cBeta. KorepeHTHbIC HCTOYHUKH.
VYcnoBust HaOIOIEHN MAKCUMYMOB
1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT JIBYX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakmus ceera. Judpakimronnas
peméTrka. Y clioBue HabI0ACHUS
IJIABHBIX MAKCHMYMOB TPH TIaJI€HUN
MOHOXPOMATHYECKOIO CBETA

Ha TUPPAKIUOHHYIO PEHIETKY.

B JINH3aX.
OOBbscHEHUE IPUHITUIIOB ACHCTBUS U
yCIIOBUI 06€30MacHOr0 MPUMEHEHHUS
OYKOB, JIyTbl, oTOAMnmapara,
MIPOEKIIMOHHOTO anmapara,
MHKPOCKOIIA, TEJIECKOTa, BOJIOKOHHON
ONTHKH, TU(PPAKIIMOHHON PEIIETKH,
HOJISIPOUAA.

Pemenue pacu€THbIX 3a71a4 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GopMyJI TEOMETPUYECKON ONTHKHU.
[TocTpoenue u onucanue n300paxeHus,
CO3aBa€MOT0 IJIOCKUM 3€pKAJIOM,
TOHKOM JIMH30M.

PaccmoTtpenue nipenenos
IIPUMEHUMOCTH F'€OMETPUYECKON
OTITUKH.

Pacnio3naBanue Gpuznyeckux siBICHUN
B ONBITAX U OKPYXAIOIIEH KU3HU:
MPSAMOJIMHEMHOE PacpoCTpaHEHUE
CBETa, OTPAXKEHUE, IPEJTOMIICHHUE,
uHTephepeHIus, TMPpaKuus U
MOJISIpU3alUsl CBETA, JUCIIEPCHS CBETA.
N3ydenue ycnoBuii HAOIOICHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTUHE
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[Tonspuzanus ceera.

TexHnYeCcKne yCTpOMUCTBA U
MPAKTUYECKOE PUMEHEHUE:

OYKH, Jyma, (hoToanmapar,
MIPOEKLIMOHHBIN anmnapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA,
MTOJISIPOU T

OT JIBYX CUH(A3HBIX KOTEPEHTHBIX
WCTOYHHMKOB.

VcaoBue HaOJIIOIEHNS TJIaBHBIX
MaKCHMYMOB TIpU MMaICHUN
MOHOXPOMATHYECKOTO CBETA

Ha TUPPAKITMOHHYIO PEIIETKY.
AHann3 ONTHYECKUX SIBJICHUMN

C MCIOJIb30BaHHUEM 3aKOHOB: 3aKOH
MPSAMOJIMHENHOTO PACIIPOCTPAHECHUS
CBETA, 3aKOHbI OTPAKCHUS CBETA,
3aKOHBI MPEJIOMJICHUS CBETA.
Omnucanue ONTUYECKUX SIBICHUM

C MCII0JIb30BaHHEM (DU3UUECKUX
BEJIMYMH: (OKYCHOE PACCTOSIHUE U
ONTHUYECKAs CUJia JUH3bI

Hroro no pazneny
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Pa3nen 3. OcHOBBI cleNMAJILHON TeOPUHM OTHOCUTEIBLHOCTH (1asiee — CTO)

3.1

OCHOBBI CITETAATBEHOUN
TEOpUHU
OTHOCHUTEIBHOCTH

4

['panuIel NPUMEHUMOCTH
KJIaCCUUECKOM MEXaHHUKH.
[Toctynarsl cienuaIbHON TEOPUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJTYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHIIAI OTHOCUTEILHOCTU
OHHINTENHA.

OTHOCHTETBHOCTD
OJTHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHHU U COKpPAIIIEHUE JIJTUHBI.

Penrenne kauecTBEHHBIX 3a0a4

C OMOPOM Ha N3YUYEHHBIE MMOCTYJIAThI
CTO.

Ncnonb3oBanre nHOOPMAIIMOHHBIX
TEXHOJIOTUH 15 TIOUCKA,

CTPYKTYPUPOBaHUS, UHTEPIPETALINU 1

IpeCTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TpaHUIax
MIPUMEHUMOCTH KJIACCUYECKOU
MexaHuku 1 ocHoBax CTO
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DHeprus 1 UMITYJIbC
PENIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl ¢ DHEPTUEH U
UMITYJTECOM PENSTUBUCTCKOM
YAaCTULIBI. DHEPIHUsI TOKOS

Hroro no pazaeny

Paznen 4. KBanToBas pusuka

4.1

DNEeMEHTBI KBAHTOBOM
OIITUKH

®otonsl. Popmyna [Inanka cBsa3u
sHEpruu (POTOHA C €ro0 YaCTOTOM.
DHeprus 1 UMIyJbC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dbotoaddexra. OMBITHI

A.T". CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHuE
OitHmreiHa s gorosddexra.

«KpacHas rpanunia» gororddekra.

JlaBnenue cBeta. OMbIThI

I1.H. JIcOenena.

XHUMHMYECKOE JCHCTBUE CBETA.
TexHuueckue ycTponcTsa u
MPaKTUYECKOE MPUMEHCHHUE:
dhoTo351eMeHT, (hOTOTATUHK,
COJIHEUHas 0aTapesi, CBETOIUO/]

Habmronenue gpotoaddexra

Ha YCTaHOBKE C IMHKOBOM IJIACTHUHOM.
HccenenoBanne 3aKOHOB BHEIIHETO
dboroaddexra.

OObsicHEeHUE OCHOBHBIX MPUHIIUIIOB
NEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: GOoTO3IEMEHT, (POTOAATUUK,
coJIHEYHasi baTapes, CBEeTOANO; U
YCJIOBHUM MX 0€30MaCHOTO MPUMEHEHHS
B IIPAKTUYECKOMN KU3HU.

Pemienne pacu€THbIX 3a7a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C HCTOJIb30BAHHEM OCHOBHBIX 3AKOHOB
1 (hOpMyYJT KBAHTOBOW OTITHKHU.
Pemienune kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.
Pacnio3naBanue Gpuznyeckux siBICHUN
B y4€OHBIX OMBITAX:
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dhoToannekTpudeckuii 3phexT, cBeToBOE
JaBJICHUE.

Onucanre N3y4eHHbIX KBAaHTOBBIX
SIBJICHUM U MPOIIECCOB

C UCTOJIb30BaHUEM (U3HUECKUX
BEJIMYHMH: CKOPOCTH AJIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YaCTOTAa CBETA,
SHEPrus U UMITyJIbC (DOTOHA

4.2

Crpoenue aToma

Mopenb atoma TomcoHa. OnbIThI
Peszepdopaa no paccessHutro
a-dyactull. [Lltanetapuas Mmozieinpb
aroMma. [loctynatel bopa.
N3nydenue u noriomieHrue GoTOHOB
MIpY MEPEXOJIE aTOMa C OAHOTO
YPOBHSI HEPIUU HA Apyroi. Buasl
cnekTpoB. CEKTp ypOBHEHN SHEPTUU
aToma BOAOpoAa.

BomnaoBBIE cBoOlicTBa yacTHl. BOJIHEI
ne bpoitnsa. KopnyckynsipHo-
BOJIHOBOM JyaJIu3M.

CHoHTaHHOE U BBIHYKIECHHOE
U3IIy4YEHUE.

TexHuyeckue ycTponcTsa u
MPAKTUYECKOE TPUMEHECHHUE:
CIIEKTpaJIbHBIN aHAIU3
(cmekTpocKoI), 1a3ep, KBAaHTOBBIM
KOMIIBIOTED

Nzyuenne monenu onsita Pezepdopaa.
IIpoBeneHne dKkCriepuMenTa

10 HaOJIFOJIEHUIO JIMHEWYATOTO CIEKTPa.
OneHka abCONIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MepeHul (PU3ndecKux
BEJINYMH.

N3yuenune moaenu aroma: TomcoHa,
IJIaHETAPHOM MOJIETIN aTOMa, MOJIETN
aroma bopa.

N3ydeHue ciekTpa ypoOBHEN IHEPIUU
aToMa Boziopoaa. OObsiICHEHHE
IIPUHLINIIOB IEVCTBUS U YCIOBUU
0€30macHOr0 MPUMEHEHHUSI
CIEKTPOCKOIA, Ja3epa, KBAaHTOBOTO
KOMITbIOTEPA.

Pelenne KkaueCTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
ABJICHHS 110 TeMe « CTpOEHUE aTOMay.




denepanbHas paboyas nporpamma | dusuka. 10—11 kmaccer (6a3oBbIit ypOBCIIb)‘

Pacmo3naBanue Gpuznyeckux sIBICHUN
B YU€OHBIX ONBITaX: BOBHUKHOBECHHE
JIMHENYATOro0 CIEKTPA U3TyUECHUSI.
AHanu3 KBaHTOBBIX IIPOIIECCOB U
SIBJICHUU C UCIOJIF30BAaHUEM
nocrynaros bopa

4.3

ATOMHOE 411pO

DKCIEpUMEHTHI, 1I0Ka3bIBAIOIINE
CJIO’KHOCTh CTPOCHUS sIApA.
OTKpBITHE PATHOAKTHBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEEICHUIO COCTAaBA
PaOAKTUBHOTO U3ITyYCHUS.
CgoiicTBa anb(da-, 6eTa-,
ramMma-u3nydenus. Bivsane
PaMOaKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas mozaens siapa
['eit3enOepra-MBaneHko.

3apsg sapa. MaccoBoe 4ucio siapa.
N3oTomnsl.

Anba-pacnaa. DIEKTPOHHBIN U
MIO3UTPOHHBIN OeTa-pacnai. ['amma-
U3JIydeHue. 3aKOH paguoaKTUBHOTO
pacnaja.

DHeprus CBs3M HYKJIOHOB B sIJIpe.
SlnepHble CHIIBI.

N3y4denue 3KCriepuMeHTOB,
JOKa3bIBAIOIINX CII0KHOCTh CTPOCHHUS
aTOMHOTO $]Ipa.

HccnenoBanue TPEKOB YacTHUIL

(o rotoBbIM (hoToTrpadusim).
N3yueHue siAepHbIX CUIL, IEPHBIX
peaklMii CHHTE3a U pacraja,
TEPMOSIICPHOTO CUHTE3A.

N3ydenune HyKIIOHHOW MOJENH sIpa
['eitzenOepra-MBaneHko.

OObsicHEHUE YyCTPOIICTBA U
IIPUMEHEHUS JO3UMETPA, KAMEPHI
BuiibcoHa, siaepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha NOJIyYE€HHbIE 3HAHHUS, B T.Y. O 3apse
¥ MacCOBOM YHCIIE Sipa.
Pacnio3naBanue GpU3NYECKUX SIBICHHIMA
B yU€OHBIX OMBITAX U B OKPYXKaIoLIeil
’KU3HH: ECTECTBEHHAs U HCKYCCTBEHHAs
PaANOaKTUBHOCTD.
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JedekT maccsl siapa. OnucaHre KBaHTOBBIX SIBJICHUN U
SAnepHble peakiuu. Jlenenue u IIPOLIECCOB C UCIIOJIB30BAaHUEM
CUHTE3 SIED. ($u3NYECKUX BEIMYMH: IEPHO]

Anepnsiii peakTop. TepMOSAEpHBIA | ToJTypacmaia, SHEPTHsI CBSI3U aTOMHBIX
cuHTe3. [Ipo0neMbl 1 IEPCIEKTUBBL | siiep, AeQEKT MAcChl sipa.

AJIEPHON DHEPIETUKH. AHanu3 MpoueccoB U SBJIICHUU
DKOJIOTHYECKHE aCIIEKTHI SIACPHON C UCITOJIb30BAHUEM 3aKOHOB U
DHEPIETUKH. IIOCTYJIATOB: 3aKOH COXPaHEHU
QHGMGHTapHBIe JaCTHULIbI. OTKpBITI/Ie 3JICKTPUYCCKOI'O 3apsaa, 3aKOH
ITO3UTPOHA. COXpPaHEHMsI MacCOBOI'0 YHCIIA,
Mertonpl Hab0eHUs 1 nocTynaTtel bopa, 3akon

perucTpanv 3JICMCHTAPHBIX paauoOaKTUBHOTO pacraja.

JacCTHLL. VYyactue B paboTe Kpyrjiaoro cTojia
dyHnamMeHTaIbHbIE «DyH1aMEHTAIbHBIE B3aUMOICUCTBUA.
B3aMMOJENCTBUA. EquHCTBO EanHcTBO Pu3nueckoid KapTUHBI
buznyecKoil KapTUHBI MUpA. MHpPay.

TexHn4eckue ycTpoicTa u Hcnonp3oBanne HHPOPMAIIMOHHBIX
MIPAKTUYECKOE TPUMEHEHHUE: TEXHOJIOTUH JIJIS ITIOMCKa,

JIO3UMETP, Kamepa Buibcona, CTPYKTYPHUPOBAHUS, UHTEPIIPETALNUN U

SJICPHBIA PEaKTOp, aTOMHasi OoMO0a | IpecTaBleHus nHpOpMaIUU TIPH
MOJATOTOBKE COOOIICHHI O MPUMEHEHUH
3aKOHOB KBAaHTOBOH (DM3WKH B TEXHUKE
Y TEXHOJIOTHAX, DKOJIOTHIECKUX
ACIIEKTaX ICPHOU SHEPTETUKU

Hroro no pazaeny 15
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Pa3znen 5. JieMeHTHI aCTPOHOMMY U aCTPOPU3UKH

5.1

DNEeMEeHThI
aACTPOHOMUH U
acTpopU3UKH

7

Drarbl pa3BUTHS ACTPOHOMUM.
[TpukiagHOE 1 MEPOBO33PEHUYECKOE
3HAYCHHUE aCTPOHOMHUM.

Bupn 3Bé3maoro HeOa. Co3Be3nus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX
BUIMMOE JBHKECHHE.

ConHeyHast cucTema.

Comnnne. CojlHEUHAs! aKTUBHOCT.

Ncrounuk sneprun CoJiHIIa U 3BE3.

3BE3/IbI, UX OCHOBHBIC
XapakTepucTuku. /luarpamma
«CIIEKTPAJIBHBIN KJIACC —
CBETHUMOCTBY». 3BE3/bI IJIaBHOM
MOCJIE/IOBATSIIBHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTDY JIJIS 3BE3]1
TJIaBHOM I1OCJIECI0BATEIbHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEACTABIEHUS

O MPOUCXOKJICHUU U SBOJIIOIUN
CouHIia ¥ 3BE€311. DTarnbl )KU3HU
3BE3I.

Mieunsiii [TyTe — Hamma ["anakTuka.
[Tonoxxeunue n nBuwxkenue CoiHIa

B I'anakTuke. THUIIBI ragakTHK.
PanuoramakTuku u KBa3aphl.
YEpHble AbIPHI B siApaxX rajakTUK.

IToaroroBka cooOmenuii 00 Tamax
Pa3BUTHS ACTPOHOMMH, O TIPUKIATHOM
1 MUPOBO33PEHUYECKOM 3HAUYCHUH
ACTPOHOMHH, O METOJAX MOTYyUYECHUS
HAaY4YHBIX aCTPOHOMHWYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOM
ACTPOHOMHH.

N3ydyeHne cCoBpeMEHHBIX
MIPEJICTABICHUI O MMPOUCXOXKICHUHN U
sBoJironuM CoJiHIIa ¥ 3BE3.
N3ydeHune TUNIOB TalaKTUK,
paarorajakTUK U KBa3apos.
N3yuenne nBUKeHUsSI HEOSCHBIX Te,
ABOJIIOIMH 3BE311 U Beenennou,
MPOILECCOB, MMPOUCXOISIIINX B 3BE3/1AX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpene,
MacmTabHOU CTPYKTYphl BceaeHHOIH.
OObsicHenue pacumpenust Beenennou
Ha OCHOBE 3aKoHa Xa00a.
[TonroroBka k 00CyXI€HUIO
HEpeUIeHHBIX MPO0JIeM aCTPOHOMHUHU.
ITpoBenenue HabmOICHUI
HEBOOPYKEHHBIM I'J1a30M

C MCIIOJIb30BAHUEM KOMITHIOTEPHBIX
NIPUJIOKEHUM IS OTIPEICTIEHUS
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Bcenennas. Pacimpenne
Bcenennoii. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. PennkroBoe
U3IIy4YEHUE.

MacuitabHast CTpyKTypa
Bcenennou. Meraranaktuka.
Hepewénnpie npo6iieMsl

MTOJIOKEHUST HEOCCHBIX O0OBEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3iusg CeBepHOro noymapus

U SPKUE 3BE3BI.

[IpoBeneHue HaOMIOACHUHN B TEJIECKOI
Jlynsl, mianer, Mieunoro IlyTu.
VYyacrtre B JUCKYCCUHM O HEPELIEHHBIX
npo0semMax aCTpOHOMUU

aCTPOHOMHHU
Hroro o pazgeny 7
Pa3nes 6. O60611ai011ee MOBTOPEHME
6.1 | O6obmaroiee 4 O06o0011eHne U cucTeMaTh3aIus VYyacTue B TUCKyCcCUU O pOJId (PU3UKH
TIOBTOPEHUE COZIep KaHUs pa3lIeNioB Kypca ¥ aCTPOHOMUU B PA3JIMIHBIX cepax

«Mexanuka», «MonekyisapHas
bu3MKa U TEPMOJTUHAMUKAY,
«QnexktpoauHamukay, «Konebanus
U BOJIHBI), «OCHOBBI CHEIMATbHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanToBast pusmkay, « JIeMEHTHI
aACTPOHOMUU U aCTPOPU3UKI.
Ponb ¢pu3uku 1 acTpoHOMUU B
AKOHOMHYECKOM, TEXHOJIOTUUECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
JESATEIbHOCTH YEJIOBEKA, POJIb U
MeCTO (PU3MKHU U aCTPOHOMHHU

B COBPEMEHHOW HAYYHOM KApTHUHE
MUpa, 3HAYEHHE ONUCATENbHOMU,

NesITeIbHOCTH YeJI0BEKa.
IToaroroBka cooOIIEHHH O MeCTe
(hbU3UYECKOM KapTUHBI MUpa B PAITY
COBPEMEHHBIX MPEICTABICHUMN

0 MpHUpPOJIE.

BrlinonHenne y4yeOHbIX 3ajaHuM,
JEMOHCTPHUPYIOIINX OCBOCHHUE
OCHOBHBIX IMMOHATHH, GPHU3UICCKHUX
BEJINYMH U 3aKOHOB Kypca (hU3UKHU
10-11 xmaccoB
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CUCTEMATU3UPYIOLIEH,
OOBSCHUTEITLHOU H
MIPOTHOCTUYECKOMN (yHKITUI
(bU3UYECKON TEOPHH, POJTH
¢buznueckoit Teopun B
dbopMHUpOBaHUU MPEICTABICHUIN
0 (U3UYECKON KapTUHE MHUPA, MECTO
(bu3MYECcKOi KapTHHBI MUpa

B OOIIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUI O TPUPOJE

Hroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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