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®enepanbHas padoyas mporpaMma 1o ydeOHomy npeamery «Dusmukay» (0a30Bblil
ypoBeHb) (mpenMerHas ob0mnacte «EcTecTBEHHO-HayuyHbBIE MPEIMETBI») BKIIOYAET
MOSICHUTEIIbHYIO 3aMHCKY, COJIep:KaHne 00yUeHus, TNIAHUPYEMBIE PE3yIbTaThl OCBOCHHUS
IPOrpaMMBI 110 PU3UKE, TEMATUUECKOE TJIAHUPOBAHUE.

[losicHutenpHas 3amucka OTpaXkaeT OOIIMe LEeAN W 33JaYyd U3ydeHus (PU3uKwy,
XapaKTEPUCTUKY IICUXOJOTUYECKUX MPEANOCHUIOK K €ro M3yYeHHUIO0 00yJaroIMMMCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXke MOAXOAbl K OTOOpYy COAep X aHWs,
K ONPEJEIICHUIO IIJITAHUPYEMBIX PE3YJIbTATOB.

CopepxaHue O00y4eHMs] pacKpbIBaeT COAEpKAaTelbHbIE JIMHUHM, KOTOPBIE
npearaTes I 003aTebHOTO M3Y4YeHHUS B KaXKIOM KJlacce Ha YPOBHE CPEIHEro
oO1rero oOGpa3oBaHMS.

[Inanupyemble pe3yibTaThl OCBOEHHS MpPOrpaMMbl MO (U3MKE BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PE3yNbTaThl 3a BeCh Nepuoja OOydeHHs Ha YpPOBHE
cpenHero o0miero o0pa3oBaHus, a TaKXe IPEAMETHbIE TOCTHKEHUS O00ydarolerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJBHAASA 3AIIUCKA

[Iporpamma o usmke 6a30BOro ypoBHs Ha YpOBHE CpeTHEro 00111ero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHHUI U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBaTenbHON mporpammel, npeactaBieHHbIx B OI'OC COO, a Takxke ¢ yuyéTom
dbenepanbHOl paboyeit mporpaMMbl BOCITUTAHUS M KOHIEMIIUY TTPENOoIaBaHus Y4eOHOTO
npeamera «®Pusznka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Pexnepauuu,
peaNn3yroNMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

ConeprxkaHue mporpamMmsl 1o (pU3KMKE HANpPaBJIEHO HA (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTuHbl Mupa oOydvatontuxcs 10-11 kmaccoB mpu oOyueHuun ux Qusmke
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnojnxona. IIporpamma
o ¢usnke coorBeTcTBYyeT TpedoBanusM PI'OC COO K mIaHUPYEeMbIM JTUYHOCTHBIM,
NPEIMETHBIM W METalpeAMETHBIM pe3yibTaTaM OOydYeHHs, a TakKe YYHTHIBACT
HEOOXOJMMOCTh peaM3allUi  MEXKIPEIMETHBIX CBsi3eé (UMK C €CTECTBEHHO-
HAyYHBIMU YYEOHBIMH TIpeMeTamMHu. B Hell ompenemnsitoTcsi OCHOBHBIC IEIM U3YUYEHUS
¢U3MKM Ha YpPOBHE CpEIHEro oO0iero oOpa3oBaHUs, IUIAHUPYEMBIE PE3YIbTaThl
OCBOCHHMSI Kypca (U3HUKHU: JTUYHOCTHBIC, METaNpeIMETHbIE, TIpeIMeTHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no ¢u3MKe BKIIOYAECT:

MJIaHUPYEMBbIE pe3yJbTaThl OCBOEHUS Kypca (U3HKKW Ha 0a30BOM YPOBHE, B TOM
YuCJIe IPEeAMETHBIC Pe3yJIbTAaThI IO TOJIaM O0y4YCHUS;

coziepkaHue yueoHoro npeamera « Du3nkay 1o rogam o0ydeHus.

[Iporpamma o ¢u3uke MOXKET OBITh HCIOJIB30BAHA YUWUTEISIMU KaK OCHOBA
JUIS COCTaBJIGHHS CBOMX paboumx mporpamm. Ilpu paszpaboTtke paboueil mporpammbl
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B TEMAaTUYECKOM IJIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOKHOCTH MCIOJIb30BAHUS
ANEKTPOHHBIX (IMUGPOBBIX) 0O0pa30BaTENbHBIX PECYPCOB, SBIAIOMIMXCS y4eOHO-
METOJIMYECKUMHU MaTepuagaMu (MyIbTUMEIUMHbBIE IPOTPAMMBI, 3JIEKTPOHHbBIEC YUEOHUKH
U 3a/Ia4HUKH, DJIEKTPOHHBIE OMOJIMOTEKU, BUPTyalbHBIC JIAOOPATOPUH, HUIPOBBIC
MPOrpaMMbl, KOJUIEKIIMK LHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), pPEATU3YIOIIUMU
JTUAAKTAYECKUE BO3MOXKHOCTH HMH(POPMAIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJOTHH,
coJiep>KaHre KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHMH.

[Iporpamma mo (u3MKe HE CKOBBIBAET TBOPYECKYIO WHUIMATUBY YUYUTENEeH U
MPENIOCTABISIET BO3MOXKHOCTh JJIsi peaju3allid Pa3IMYHbIX METOJUYECKHX MOJIX0I0B
K OpraHu3anuu oOy4eHHs (PU3MKe NpH YCIOBUU COXpaHEHHUsS 005S3aTeIbHOM YacTh
coJiep KaHus Kypca.

®dus3uka Kak Hayka 0 Haubosee OOIIMX 3aKOHaxX MPUPOJIbl, BHICTYIAsl B KaueCTBE
y4eOHOro mpeaMeTa B UIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUU
00 oxpyxatomiem wmupe. IkoapHBIH Kypc (QU3UKH —  CHCTEMOOOpa3yroluil
JUIS €CTECTBEHHO-HAYUHBIX YYEOHBIX IPEIMETOB, IOCKOJIBKY (PU3HUECKHUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB M SBJICHUM, HM3y4yaeMbIX XHMHEW, Ouonorueu, ¢usnueckoin
reorpadueil u actpoHomueil. Mcrnonb3oBaHue M aKTUBHOE MpPUMEHEHHUE (U3NYECKUX
3HaHUU OIpeNesieT XapakTep U pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJIIOTHHA B cdepe
HHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJIY4EHHUS HOBBIX MAaTepUaAJIOB
C 33JJaHHBIMH CBOWCTBaMU W Jpyrux. M3ydeHwe (U3MKHM BHOCHUT OCHOBHOW BKJaJ
B (GOpMHpPOBAHHME  E€CTECTBEHHO-HAy4YHOW  KapTUHBI  MHpa  OOy4arolIMXcs,
B (hopMHUpOBaHHNE YMEHUIN MPUMEHATh HAYIHBIA METO]] TIO3HAHUS NP BBITIOJIHEHUH UMH
y4€OHBIX UCCIETOBAHUM.

B ocHOBY Kypca (pu3HKH 1J1sl yPOBHS CPEIHETO 0011Eero 00pa30BaHus MOJ0XKEH P
u7iei, KOTOpble MO’KHO pacCMaTPUBATh KaK MPUHLUIIBI €0 TOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKHUT Marepuan M3 BCEX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJJACCUYECKOH, TAK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepHuasl Kypca GU3UKU 00bEAUHEH
BOKpYr (Qu3nueckux teopuil. Benymmm B Kypce sABisercss (HOpMUPOBAHUE
MPEAICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzainus MpeanosaracT MCIOJIb30BaHHE
TYMaHUTAPHOTO MOTEHIMaNa (U3HNUECKOM HAYKH, OCMBICIEHUE CBSI3U Pa3BUTHUS (PU3UKU
C pa3BUTHEM OOIIECTBA, a TaKXKe C MHPOBO33PEHUYECKMMHU, HPABCTBEHHBIMH MU
HKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuxnaonou uanpasnennocmu. Kypc usuku mnpennosaracT 3HAKOMCTBO
C IIUPOKUM KPYTrOM TEXHUYECKHX U TEXHOJOTUUECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPH
Y 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MoCpeCTBOM BBEJICHUS JIEMEHTOB COCpKaHMUS,
NOCBSIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI
C pa3BUTHEM TEXHUKU U TEXHOJIOTHUH, a TaKkke OOCYKIEHHs MpoOJieM palroHaIbHOTO
IPUPOIOTIOIB30BAHUS M SKOJIOTHYECKON OE30MaCHOCTH.
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Crep’HEBbIMU DJIEMEHTaMU Kypca (QU3MKM Ha YpPOBHE CpPEIHEro OOIero
oOpa3zoBanust sIBISIOTCA  (pusmueckue Teopun (popMupoBaHHE TIPECTABICHUN
O CTPYKType MOCTpOoeHHUs (U3MYECKON Teopuu, posi (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX TPEJCTABICHUAX O MPUPOJIC, TPAaHUIAX MPUMEHUMOCTH
TEOPHA, JIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN TOJIX0/I B Kypce (PU3MKH peau3yeTcsi MPexJie BCEero
3a CYET OpraHU3aIluHU SKCIIEPUMEHTANBHON eaTeIbHOCTH oOyuatonuxcs. /s 6a30Boro
YPOBHSI Kypca (PM3UKH — 3TO UCTIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB ¥ JJa0OPaTOPHBIX PabOT, KOTOPHIE B MpOTpaMMe 110 (PU3UKE O0BEMHEHBI
B OOIIMI CIIMCOK YUEHUUECKHUX MPaKTUYECKUX padoT. BrijeneHune B ykazaHHOM NEepeuHe
7abopaTopHBIX pPabOT, MPOBOAMMBIX JUISI KOHTPOJISI WM OICHKH, OCYIIECTBIISETCS
y4acTHUKaMU 00pa30BaTeNbHOTO MPOoIlecca UCXOAS U3 OCOOCHHOCTEH TIaHUPOBAHUS U
ocHaieHus kabunera ¢uszuku. [Ipu s3ToM obecrieunBaeTCsi OBIaJeHUE O0yUaAIOIIUMHUCS
YMEHUSMH TIPOBOAWTh KOCBEHHBIC HW3MEPCHHS, MCCICIOBAHUS 3aBHCHMOCTEH
(bu3MYEeCKUX BETMYUH U TIOCTAaHOBKY OIBITOB MO MIPOBEPKE MPEIIOKEHHBIX THUIIOTE3.

Bonbioe BHUMaHWE yAeNseTCS PEIICHHIO PAacYETHBIX M KAdeCTBEHHBIX 3ajad.
[Ipu sTOoM 1Isi pacyE€THBIX 3a/ad MPUOPUTETOM SBJISIOTCS 3aJladyd C SIBHO 3aJaHHOU
GU3MYECKOM  MOJENbIO, TO3BOJLIIONIME TPUMEHSATh  W3YYCHHBIE  3aKOHBI |
3aKOHOMEPHOCTH KakK M3 OJIHOTO paszjiesia Kypca, TaKk U MHTETPUPYs 3HAHUS U3 PA3HBIX
pasnenoB. J[7s KadeCTBEHHBIX 33]1a4 MPHOPUTETOM SIBIISIOTCS 3a7aHUS HAa OOBSICHCHHE
npoTeKkaHusi (U3NYECKUX SIBJICHUN M MPOIECCOB B OKPY’KAIOIIEH KU3HU, TPEOYIoIIne
BbIOOpa PU3NYECKON MOJCIIHU JJISI CUTYaIluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanuamu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
o0ecreyeHunro yueOHoro mporiecca 6a30Bbli ypOBEHb Kypca (PU3NKHU HA YPOBHE CPETHETO
o0miero o0pa3oBaHUs TOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KabuHeTa (U3HUKH
WIM B YCIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabunete pu3nku JOKHO ObITH HEOOXOAMMOE J1a00opaTOpHOE 000PYI0BaHKE
JUTSL BBITIOJTHCHMSI YKa3aHHBIX B MpoTrpaMMe MO (HU3UKE YUYEHHUYECKHUX MPAKTHUICCKUX
paboT U JEMOHCTPALIMOHHOE 000PYJOBaHHUE.

JlemoHCTpanmoHHoe 000pyaoBaHue (POpMUPYETCS B COOTBETCTBUU C MPHHIIUIIOM
MUHUMAJIGHOM  JIOCTATOYHOCTH U O00ECTeunBaeT IMOCTAHOBKY MEPEUMCICHHBIX
B IporpamMme mo (U3MKe KIFOUEBBIX JEMOHCTpAIUi I WCCIICIOBAHMS H3ydaeMbIX
SIBJICHHHA W TPOIIECCOB, YMITUPUYECCKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe oO0OpyJaOBaHHME I  YYCHMYECKHUX  MPAKTUUYECKUX  paboT
dbopmupyeTcsi B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B Pacu€Te OJHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. Temarndeckue KOMIUIEKTHI J1aOOpPaTOpHOTO
000pyAOBaHMS JOIKHBI OBITH IIOCTPOCHBI HA KOMITJIEKCHOM HCTIOJB30BAHUH aHAJIOTOBBIX
U UPPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIC
M (pOBBIX TabOpaTOpuUil.

OCHOBHBIMHU 1IE€TISIMU  U3Y4YeHHUS (PU3MKH B 0OmEeM OO0pa3oBaHUU SIBISIOTCS:

dbopMHpOBaHKE MHTEpeEca U CTPEMJICHUS OOYYalolMXCsl K HAYYHOMY H3YYECHHIO
MPUPOIBI, PA3BUTHE WX MHTEIUICKTYAJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;
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pa3BUTHE MPEJCTABICHUH O HAy4YHOM METOJAE MO3HaHUS U (POPMUPOBAHUE
UCCJIEIOBATENFCKOTO OTHOIIICHUS K OKPYKAIOUIUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3YyYEHUS OCHOB
CTpOeHHUs MaTepuu U GyHAaAMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUEe YMEHUN OOBSCHATH SBJICHUS C MCIOJb30BaHUEM (DUINUECKUX
3HAaHUU U HAYYHBIX IOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTAaBICHUN O POaUM (U3MKU IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHrne STUX 1ese  oOecleyuBaeTcs pelIeHUEM CIEAYIoMMX 3a7ad
B TIpOIIECCe M3YUYCHHSI Kypca (PU3UKU HAa YPOBHE CPEHEr0 00IIero 0Opa3oBaHus:

MpUOOPETEHUE CHUCTEMBbl 3HaHUM 00 0O0muX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHIX, BKJIIOYAss MEXaHUKY, MOJECKYISPHYIO (U3UKY, JJIEKTPOAMHAMUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(opMupoBaHHE YMEHUN MNPUMEHITb TEOPETHUUECKHUE 3HAHUS Uil OOBSCHEHUS
buznyeckux SBICHUH B TPHUPOAEC U Uil TNPUHATHS MPAKTHUYECKUX PEIICHHNA
B IIOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIICHMS Pa3NUYHBIX 3a7ad C SBHO 3aJaHHON (U3NYECKOU
MOJIEJIbIO, 33/a4, OIPa3yMEBAIOIINX CAMOCTOSTENBHOE CO3JaHue (PU3NUECKON MOJIENH,
aJICKBATHOM YCJIOBHSM 3a]1a4H;

MOHNMaHNEe (U3NYECKUX OCHOB U MIPUHIIUIIOB IEUCTBUS TEXHUYECKUX YCTPONCTB H
TEXHOJOTMUECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHNE METOJaMHU CaMOCTOSITEIbHOTO ITUTAHUPOBAHMS W MPOBEICHUS
($u3nyeCKUX SKCIIEPUMEHTOB, aHaIN3a U WHTEpIpeTaluu UHPOpMaluU, ONpPEeIICHUs
JIOCTOBEPHOCTH TOTYYSHHOTO pPe3ybTaTa;

CO3/IaHME YCJIOBUW [UJIsl Pa3BUTUS YMEHHH MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOU IESITENBHOCTH.

Ha wu3ydenne ¢@u3uku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
obpasoBanust orBoautcss 136 wacor: B 10 kiacce — 68 uacoB (2 yaca B Hemelio),
B 11 xnacce — 68 yacos (2 yaca B HEJIEIO).

[Ipensiaraemelii B mporpamme 1o pu3uke nepeyeHb J1a00paTOPHBIX U MPAKTUUYECKUX
paloT sABISETCS PEKOMEHI0BAaHHBIM, YUUTEIb JIeJaeT BEIOOP MpOBeAeHUs 1a00paTOPHBIX
paboT ¥ OMBITOB C YYETOM MHAUBUIYATBLHBIX OCOOCHHOCTEH 00yUaronIuXCsl.

JIroOast pabovasi mporpaMma JOJDKHA MOJHOCTBIO BKIIIOYATH B CeOsl COJIepIKaHME
JTaHHOW TIPOTPaMMBI 110 (PU3HUKE.

B otnenpHbIX ciaydasx Kypce pusnku 0a30BOTro ypoBHsI MOXKET U3y4aThes B 00bEMe 204
yaca 3a gBa rojga oOyuenus (3 u B Hememo B 10 m 11 wmaccax). B stom ciyuae
yBeImMuuBaeTcs He MeHee ueM /10 20 9 pe3epBHOE BpeMsi, KOTOPOE UCTIONIb3YETCs yUUTEIeM
JUTS U3yYEHUsI BOMPOCOB, TECHO CBS3aHHBIX C BBIOpAHHBIM MpouiIeM OOyYCHHs, U
YBEJIMYUBACTCS yaeOHasi Harpy3Ka, OTBOAUMAs Ha U3yUYEeHHUE MEXaHUKU, MOJICKYIISIPHON
GU3MKN W BIEKTPOAMHAMMKH, 3a CUET paCIIMpPEHHUs YHuCia JIabopaTOpPHBIX paboT
UCCIIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIICHUs KAUeCTBEHHBIX U paCUETHBIX 3a7ad.
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COJEPXAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3uka 1 MeTOABI HAYYHOI'O MIO3HAHMUS

®usuka — Hayka O npupoje. HaydHble METOIBI MO3HAHUS OKPYKAIOWIET0 MUPA.
Pounb skcniepyuMenTa 1 TEOpUM B MIPOLIECCE TO3HAHUS IPUPO/Ibl. DKCIIEPUMEHT B (PU3HKE.

MopaenupoBanue (QU3NYECKUX SBIEHUN U TmpolueccoB. HaydHble TruUmoTessl.
dusnueckre 3aKOHbI U TEOPUU. ['paHMIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponbs u Mecto ¢uszuku B (HOpMUPOBAHUHM COBPEMEHHOW HAYYHOUN KapTUHBI MUpA,
B [IPAKTUYECKON IEATEIBHOCTH JIFOACH.
Jlemoncmpayuu

AHanoroBble 1 HU(PPOBbIE U3MEPUTEIIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3nen 2. Mexanunka
Tema 1. Kunemamuka

Mexanunueckoe aBmxeHrne. OTHOCUTEIBHOCTh MEXaHUUECKOTO NBMKEeHUA. Cuctema
orcuéra. Tpaekropus.

[Tepemernienue, CKOpPOCTh (CPeHsI CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE
MATEPUAJIbHOM TOYKH, HMX TMPOEKIMH HA OCH CHUCTEMBI KoopauHar. CloxxeHue
IIEPEMELIECHHUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TpsMOJIMHEWHOe nBrkeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEIICHUS MaTEPUATIbHOM
TOYKH OT BPEMEHHU.

CBobosHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TTaICHHS.

KpuBonuneinnoe nBuxkeHue. [[BUKeHHME MaTEpUaIbHONM TOYKH IO OKPYKHOCTH
C HOCTOSTHHOM 10 MOZYJIKO CKOPOCTBIO. YTIIOBAs CKOPOCTH, JIMHEHHAS CKOPOCTh. [lepuon
u yactorta oOparnieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: CIIUIAOMETD, IBUKECHUE
CHAapsJI0B, LICTIHBIE U PEMEHHBIE NIEPEIAYN.

Jlemoncmpayuu

Mogenb cuCTEMBbl OTCU€TA, WIUIFOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[IpeobpazoBanue IBMKEHUM C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue naBuxkeHUss Tena, OpOIIEHHOTO TIOA YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpagnenue ckopoctu npu IBUAKEHUH IO OKPYKHOCTH.
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Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyenne HEPaAaBHOMEPHOIO [JBM)KEHHUS C LENbIO OIPEACICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOLIEHWS  MEXKIYy  IYTAMM,  I[POWICHHBIMH  TEJIOM
3a IIOCJIEOBATENBHBIC PABHBIC IIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUU
C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenne nBMKEHHsS IIAPUKA B BSI3KOM JKHIKOCTH.

N3yuyeHue IBM>KEHHS TeIa, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Iprammn otHocutensHOCTH ['anmmites. IlepBwiid 3akoH Herotona. MHepuunansHbie
CHUCTEMBI OTCYETA.

Macca tenma. Cuna. Ilpunuun cynepno3unmu cwi. Bropoit 3akoH HproToHa
JUIS MaTepualibHOM TOUKU. TpeTunii 3akoH HbloTOHA 1711 MaTepruaibHbIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuna tsokectd. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenne. Bunsl Tpenus (mokosi, ckoiibxeHus, kadeHus). Cunma tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbXKEHUs U cuiia Tpenus nokos. Koaddunuent tpenus. Cumna
COIIPOTHUBIICHUS MPU ABUKCHUHU TEJA B KUJIKOCTH WUJIU rase.

[TocTynarenbHoE U BpamaTeabHOE ABUKEHUE A0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpamieHus. [lnedo cunbl. YcimoBusi paBHOBECHS
TBEPAOTO Tea.

TexHudeckre yCTpoMuCTBa U MPAKTUYECKOE MPUMEHEHHE: TTOIIUITHUKH, JTBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHepIuu.

CpaBHeHHe Macc B3aUMOJEHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeopMaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U NTAJCHHH.

CpaBHeHUE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHS TBEPAOTO Tella. BUabl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydenue npuxeHus Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnegoBanne 3aBUCHUMOCTH CHJI YINPYTOCTH, BO3HUKAIOUIUX B IMPYXKUHE H
pE3UHOBOM 00pa3siie, OT uX JeopmMariuu.

Hccenenosanue ycioBuii paBHOBECUS TBEPIOIO TENA, UMEIOILIETO OCh BPAILICHMUS.
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Tema 3. 3akonwl coxpanenus é Mexanuke

Nmiynbc MaTepuanibHON TOUYKH (Te€ja), CUCTEMbl MaTepUalIbHbIX TOYeK. Mmmyinbe
CWIbl M HW3MEHEHHE HMITyJIbca Teja. 3aKOH COXPaHEHHs HUMITyJbca. PeakTuBHOE
JIBUKCHHUE.

Pa6Gora cuiiel. MOIITHOCTE CHUJIBL.

Kunernyeckass oHeprus MaTepuaqpbHOM TOukH. Teopema 00 W3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[ToTennmanbHas sHeprus. [loTeHuuanbHas SHEpPrus ynpyro aeGopMUpPOBAHHOU
npyxuHsbl. [loTeHnnanpHas s3Heprus Tejaa BOJIM3U NOBEPXHOCTH 3EMIIH.

[ToTeHmanbHbIe U HETTIOTEHIIMATIbHBIE CUJIbl. CBSI3b PAOOTHI HEMOTEHIIMATBHBIX CHJT
C U3MEHEHUEM MEXaHUYECKON YHEPTUH CUCTEMBI TEJl. 3AKOH COXPAHEHUSI MEXaHUYECKON
DHEPI'UH.

Ypyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuueckrue YCTpPOWCTBA U IMPAKTUYECKOE IPUMEHEHHUE: BOJIOMET, KOIIED,
MPYKUHHBIN TTUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpPaHEHHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIIUAEHOM YHEPTUU B KHHETUYECKYIO U 0OPaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuyenue abCOMOTHO HEYNPYTOro yAapa ¢ MOMOILBIO IBYX OJJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBa3u pabOThI CHIIBI ¢ U3MEHEHUEM MEXAHMUYECKOW 3HEpPruM Tena
Ha [PUMEPE PACTSLKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. MouiekyJsipHasi pu3nka 4 TEPMOIUHAMUKA
Tema 1. Ocnogvl moneKynapuo-KuHemu4ecKou meopuu

OCHOBHBIE TIOJOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU M HUX OIMBITHOE
obocHoBanue. bpoyHoBckoe naBwkenue. [duddysus. Xapakrep ABWKEHHS U
B3aWMO/ICVCTBHS YACTUII BelleCTBA. MOAENN CTPOCHUS Ta30B, KUJKOCTEN U TBEPIBIX TEI
1 00bsSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelie. Macca u pasMepbl MOJIEKYI.
KommuecTBo BemiectBa. [TocTtostHHas ABoraapo.

TertoBoe paBHOBecue. Temmepatrypa u e€ wusmepenue. lllkama Ttemmeparyp
Llenbcus.

Mogenbs uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKOM
TEOPUHU UJICATBHOTO raza. AGCOIIOTHAS TeMIepaTypa Kak Mepa CpeIHeH KHHETUYECKOM
SHEPrUU TEIUIOBOTO ABMXKEHUs 4acTull ra3a. Illkama temneparyp KenbBuna. ['azoBbie
3aKoHbl. YpaBHeHue MenaeneeBa—Knaneilipona. 3akon JlanpToHa. WM3o0mpoiieccol
B MJICAJTLHOM T'a3e C MOCTOSTHHBIM KOJIMYECTBOM BetiecTBa. [ paduueckoe npencrabienue
M30IPOIIECCOB: U30TEpMa, U30X0pa, u3o0apa.

Texauueckue yCTpocTBa M MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
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Llemoncmpayuu

OnBITHI, JOKA3bIBAIOIINAE JUCKPETHOE CTPOCHHUE BEMIeCTBa, poTorpaduu MoJeKy
OPraHUYECKUX COEIUHECHUMU.

OnbiTel 0 AU Y3UH KUIKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO ABUKECHUSI.

Mopens onbita ITepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHS.

Mogens, HIUTIOCTPUPYIOLIAas MPUPOLY TaBICHUS Ia3a HA CTEHKU COCYa.

OMBIThL, WIUTFOCTPUPYIOLINE YPABHEHUE COCTOSIHUS NIE€ATIbHOTO ra3a, U30MPOLIECCHI.
Yuenuueckuii axcnepumenm, nabopamopmsie pabomsi

Omnpenenenre Macchl BO3/IyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEpEeHUI 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATYPhI BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKY ITapaMETPaMU COCTOSTHUS pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamMuueckass cucTeMa. BHYTpPEHHsAsT DJHEPrus TEPMOJWHAMUYECKOU
cUCTeMbl U crnocoObl €€ u3MeHeHHs. KonmdecTBo TemnoTsl W paboTa. BHyTpeHHs
DHEPIusl OJHOATOMHOTO HAEANBHOTO rasa. Buael Teronepenadn: TEILUIONPOBOJHOCT,
KOHBEKIMSA, U3JIy4eHHUE. Y JenbHasg TEIUIOEMKOCTh BemecTBa. KomMuecTBO TEIUIOTHI
IIpU TEIIONEpeaaye.

[TonsiTue 06 agnadarnoMm npouecce. IlepBrliii 3aKkoH TepMoarHamMuKku. [IpuMenenue
NEepPBOTr0 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckass HHTEpHpeTarus
paboTHI raza.

Btopoii 3akon Tepmonunamuku. HeoOpatuMocTh Mpo1ieccoB B MPUPOJIE.

TeroBble MamvHbl. [IpuHIUIBL AeWCTBUS TEMIOBBIX MamuH. [IpeoOpazoBanus
HHEPrUU B TEIJIOBBIX MamHax. KoaguuueHT noae3Horo 1eicTBrs TENI0BOKM MAIIUHBbI.
[Huxn KapHo u ero kodh@dUIIMEHT MOJIE3HOTO NEUCTBUS. DKOJOTHYECKHE MPOOJIEMBI
TEIUIODHEPTETUKH.

TexHrueckue ycTpoucTBa U MPaKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
CropaHus, ObITOBOW XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH 3HEpruu Tena MpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
u3 OYTBUIKM TIOJT IEUCTBUEM C)KAaTOTO BO3yXa, HarpeBaHue s¢upa B JaTyHHOU TPyOKe
yTEM TPEHHUs (BUIECOAEMOHCTPALINSA).

N3MeHeHne BHyTpeHHEW SHEpruu (TemrepaTypbl) Tejla IpH Teruionepenaye.

OnpIT N0 a1MabaTHOMY PACIIUPEHHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTaTENsl BHYTPEHHETO CrOpaHusi, PEaKkTUBHOIO
JIBUTATEJISL.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3mepenne yaenbHOU TEINIOEMKOCTH.
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Tema 3. Acpecamuvie cocmoanusn eeuiecmea. Pazoswvie nepexoovt

[TapoobOpa3oBanue u KoHjaeHcaius. lcmapenue u kuneHue. AOCOJIIOTHAs H
OTHOCUTEIIbHAsA BJIAXHOCTh BO3ayxa. HaceimeHusli map. YaenbHas TeEIUIOTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JTaBJICHUS.

Teépnoe Ttemo. Kpucrammuueckue u amopdHble Telna. AHHU30TPOIHUS CBOWCTB
kpuctaioB. JKugkue kpuctawibl. CoBpeMeHHbIE MaTepuainbl. [lnaBrmeHue u
KpUCTAJLTU3aIMA. Y IeJbHasl TeIioTa rmiasiieHus. Cyoaumarius.

YpaBHeHHUE TEIIOBOrO OajaHca.

TexHu4yeckre yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJOPUMETP, TEXHOJOTUU TMOJYYEHHUS] COBPEMEHHBIX MaT€pUajioB, B TOM YHUCIIEC
HAaHOMAaTEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIILICHHBIX MTAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUHU.

CniocoObl M3MEPEHHS BIAXKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAINTIMYECKOTO BEIIECTRA.

JlemoHCTpanus KpuCTaoB.

Yuenuueckuii akcnepumenm, 1abopamopuvie pabomoi

N3mepeHne OTHOCUTEIIbHOM BJIaKHOCTH BO3yXa.

Pa3znen 4. DnekTpoauHAMUKA
Tema 1. dnekmpocmamuka

DneKkTpu3anus Tel. DIEeKTpUYecKuid 3apsii. [[Ba BHAA 3JIEKTPUUYECKUX 3apsigoB.
[IpoBOAHUKH, MUDIEKTPUKUA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsaa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. ToudeuHbll SJIEKTpUUYECKUN 3apsil.
DnekTpuueckoe nojie. Hanpssk€HHOCTH 3nekTprudeckoro nosst. [IpuHnun cyneprno3unuu
ANEKTpUUYECKUX mojied. JInHnu HanpssKEHHOCTH AJIEKTPUUYECKOTO TOJIS.

PabGoTta cun anexkTpocratudeckoro modisi. [lorenmuan. Pa3sHOCTh MOTEHIMANIOB.
[IpoBOAHUKM ¥ JUAPJEKTPUKKA B IJIEKTPOCTATHYECKOM TMoje. JludnmekTpudeckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcatop. OIEKTPOEMKOCTh TJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

TexHuyeckne yCTPOHCTBA U  MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTaTHYECKasl  3aluTa, 3a3eMJIEHHE  JJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIapar, CTPYUHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHLIKI AEHUCTBUS JIEKTPOMETPA.

BzanmopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOOHUKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DnekTpocTaTHyecKas 3aluTa.

11
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JIMBAEKTPUKH B 3JIEKTPOCTATUUECKOM TTOJIE.

3aBUCHUMOCTB AIEKTPOEMKOCTH TNIOCKOTO KOHJIEHCATOpa OT IUIOIIA/IN IUIACTHH,
pacCTOAHUS MEXKIY HUMH U TUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepeHne 3eKTpoEMKOCTH KOHIEHCATOpa.

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

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKH
toka. Cuna Toka. [locTosHHBIN TOK.

Hanpspxenue. 3akon OMa jy1st yyacTka Ienu.

DJIEKTPUYECKOE  CONPOTUBIICHHUE.  YIEIBbHOE  CONPOTUBICHHUE  BEIECTBA.
[TocnenoBaTenbHOE, MAPAILIETBHOE, CMEMIAHHOE COCTMHEHNE MMPOBOIHUKOB.

Pabota anexTpudeckoro Toka. 3akoH [[xoyns—Jlenia. MOIHOCTh 3JIEKTPUYECKOTO
TOKa.

DIIEKTPOJABIKYIIAST CUJIAa U BHYTPEHHEE CONMPOTUBICHUE UCTOYHUKA TOKA. 3aKOH
Owma 111 oTHOM (3aMKHYTOM) ayiekTpuueckoil nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAsS! TPOBOANUMOCTH TBEP/IBIX METAILIOB. 3ABUCUMOCTb COITPOTUBIICHUS
METAJJIOB OT TemmepaTypbl. CBEpXIpPOBOJIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoOCTBEHHAsI M IPUMECHAsI TPOBOJIUMOCTH TTOJTYTIPOBOIHUKOB.
CoiictBa p—n-nepexoxa. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHM TOK B PACTBOPAX U PACILIABAX JICKTPOJIUTOB. DIEKTPOIUTHUECKAS
JIACCOIUALIMS. DIEKTPOJIU3.

DJNeKTpU4ecKuil TOK B Tra3zax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHBIA pa3psil.
Monnus. [Ina3zma.

TexHuuecKkre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKa, DJICKTPOHArpeBaTeIbHbIE MPUOOPHI, IJIEKTPOOCBETUTEILHEIC
npuOOpbl, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH JHOJ, TEPMUCTOPHI U
(bOoTOpE3UCTOPHI, MOIYITPOBOJHUKOBBIN U011, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS TATUHAPUYECKUX TPOBOJAHUKOB OT JIJTUHBI, ILTOIIAIH
MIOIIEPEYHOr0 CEYEHHS U MaTepurala.

CmenanHoe COeTMHEHUE MPOBOTHUKOB.

[IpssMmoe  m3MepeHue  BIEKTpPOABMXKYLIEeW  cuiabl. KopoTkoe — 3ambIkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHMUSI.

3aBUCUMOCTb CONPOTUBIICHHUS] METAJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoil pa3psa v MPOBOAUMOCTb BO3AYXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

12
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Vuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

W3yueHue cMEIanHOrO COSTMHEHHS PE3UCTOPOB.

W3MepeHne SIeKTPOJIBMKYIINEH CHJIbI HMCTOYHMKA TOKA M €ro BHYTPCHHETO
COIPOTHUBIICHHUS.

Hab6nronenue snextposnusa.

Me:xnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kimacce ocyniecTBIsSETCS ¢ yUETOM
COJIEp>KaTENIbHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMu MAaT€MAaTHKH, OMOJIOTHH, XUMHH,
reorpauu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousmusi, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHUSA: SIBJICHUE, HAYYHBIM (pakT, runores3a, puznyeckas BEIMUYHHA, 3aKOH, TEOPHUS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOICTIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUEe CUCTEMbl ypaBHEHUM, JHUHEHHas (yHKUMs, mapaboia,
runepoosa, X rpauKu U CBOWCTBA, TPUTOHOMETPUUECKHE (PYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOEKIMU HA OCU KOOPJAHUHAT, CJI0KEHUE BEKTOPOB.

buonocus: MexaHuueckoe ABMKEHHUE B KUBOW mnpupoxae, auddysus, ocMmoc,
TEIUIOOOMEH KHUBBIX OPraHU3MOB (BHIbI TEIUIONEpPEAAUU, TEIUIOBOE PAaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBON PHUPOJE.

Xumus: TUACKPETHOE CTPOCHHE BEILECTBA, CTPOCHHE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAS MAacca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEH W Ta30B,
AIIEKTPUUECKUE CBOMCTBA METAIIJIOB, SJIEKTPOJIMTUYECKAS TUCCOLMAIMS, TaJIbBAaHUKA.

l'eocpaghus: BAa)XHOCTH BO3IyXa, BETPbL, 0APOMETP, TEPMOMETD.

Texnonozus: npeodpa3oBaHUE ABMKEHUN C MCIOJB30BAHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, NOJIUUIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHWS HMITyJIbca
B TEXHUKE (pakeTa, BOJAOMET U JApPYyrue), JBUTraTeib BHYTPEHHETO CropaHHs, MapoBas
TypOuHa, OBITOBOM XOJOAWJIbHUK, KOHIULIUOHED, TEXHOJIOTUU TOJyYEHHSI COBPEMEHHBIX
MaTepuasoB, B TOM YHCII€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOIHH, 3JEKTPOCTaTHUECKas
3alUTa,  3a3€MJIGHHE  JJIeKTPONpHOOpOB,  KCEPOKC,  CTPYWHBI  MpHUHTEp,
AIIEKTPOHArpeBaTebHbIe TPUOOPHI, JIEKTPOOCBETUTEIBHBIE TPUOOPHI, TAIbBAHUKA.

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

IlocTtosinHble MaruuThl. B3ammopaencTBHE NOCTOSHHBIX MAarHuToB. MarumTHOE
nosje. Bekrop MarHUTHOW WMHAYKUMH. [IpUHIMII Cynepro3uuyMy MarHUTHBIX I10JIEH.
JIvHuKM MarHuTHOW MHAYKIUK. KapTrHa JIMHUI MarHUTHOW MHIYKIIUY TTOJIS ITOCTOSIHHBIX
Mar"HuToB.

MarauTtHoe 1nosie NpoBOJAHUKA ¢ TOKOM. KapThHa JIMHUN MHIYKIIMA MAarHUTHOTO
TOJISL JNIMHHOTO TIPSAMOTO IMPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT OpcTtena. BzanmoaeincTBrue NpoBOJHUKOB C TOKOM.
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Cuna AMnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuina Jlopenna, €€ MOIynb W HampaBlieHHE. J[BUKEHUE 3apsSiKEHHOW YaCTHUIIbI
B OJTHOPOIHOM MarHuTHoM mnose. PaGora cunbl Jlopenia.

SIBneHHE DIEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MarHMTHOM WHIYKIIHH.
DNEeKTPOABIXKYIIAs CHJIa UHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHOW MHAyKuuu Papajies.

BuxpeBoe snekrpuueckoe — mosie.  DJNEKTPOABMKYIIAS  CHJIA  HWHIYKIUU
B ITPOBOJAHUKE, IBUKYILEMCS TOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTh.  SIBJ€HME  CaMOMHAYKLMH.  OJEKTPOJABMXKYIAs  cuja
CaMOWHIYKIIHH.

DHeprusi MAarHUTHOT'O TOJIA KATYIIKHA C TOKOM.

DIEeKTPOMAarHuTHOE I10JIE.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE NPUMEHEHHUE: IOCTOSHHBIE MAarHWUTHI,
JJIEKTPOMArHUThl,  JJIEKTPOABUTrATEIb,  YCKOPUTENIHM  DJIEMEHTApHBIX  YaCTHLI,
WHYKIIMOHHAS TEYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIIOHEHHE DIIEKTPOHHOTO ITyYKa MATHUTHBIM ITOJIEM.

JInHMKM MHAYKIMYA MArHATHOTO TOJIA.

B3anmoneiicTBue AByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBNeHME SIIEKTPOMATHUTHOW UHIYKIIAH.

[TpaBuno Jlenna.

3aBUCHUMOCTb DJIEKTPOJABMXKYILEW CHJIBI MHAYKIUHA OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO IOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuueckuu skcnepumenm, nabopamopuvie pabomul

N3ydenne MarHuTHOTO IOJISI KATYIIKH C TOKOM.

Hccnenoanne neMCTBUSI MOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

Hccnenoanue sSBICHUS 3JIEKTPOMAarHUTHON UHIYKIIAH.

Pasznen 5. Kore6anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOA€0AHUA

Konebarenbhas cucrema. CBOOOIHBIC MeXaHUYECKHUE KoJjieOaHusl. ['apMoHnUecKre
konebanus. [lepuon, yacrorta, ammiutyna u ¢gaza kojnedbanuid. [IpyKuHHBIA MasTHHK.
MarteMatuyeckuii MasiTHUK. YpaBHEHUE rapMOHHMUYecKuX KosneOanuii. IIpeBpaiienue
HHEPrUH NMPU TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbupiii KOHTYp. CBOOOHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B HI€THHOM
K0JIe0ATeIbHOM KOHTYpEe. AHANOTHUSI MEXAY MEXaHUYECKUMU U BJIEKTPOMArHUTHBIMU
koneOanusimu. ®opmyna TomcoHa. 3aKkOH COXpaHEHHMs] SHEPrUU B HICATBHOM
K0JIeOaTeIbHOM KOHTYPE.
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[IpencraBiaeHre o0 3aTyXawmoIIUX KoJeOaHUsSX. BBIHYXIE€HHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BoiHyKeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.

IlepemenHsblil Tok. CHHYCOMIANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMIIIUTYTHOE U IEUCTBYIOIIEE 3HAYCHHUE CUJIbI TOKA U HAIIPSHKCHUS.

Tpanchopmarop. IlpousBoacTBo, mnepemaya © TOTPEOJICHHE AIEKTPUUECKON
DHEPrur. OKOJOTUYECKHE PHUCKH IpPU MPOU3BOJCTBE 3ieKTpo3Hepruu. KynbeTypa
WCIIOJIb30BaHUs DJIEKTPOIHEPIUU B IIOBCEIHEBHOM KU3HU.

TexHuyeckue ycTporucTBa M NPAKTHYECKOE IPUMEHEHHE: IEKTPUUECKUM 3BOHOK,
TeHEPaTop MEPEMEHHOT0 TOKA, JIMHUH 3JIEKTPOIepeaay.
Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoieOaTelbHONM cHUCTEMBbl  (TPYKUHHBIM WU
MaTE€MaTUYECKU MASITHUK).

Habmronenue 3aryxaromux KojieOaHUH.

HccnenoBanue CBOMCTB BbIHYKACHHBIX KOJIEOaHUIA.

Habmronenue pezonanca.

CBOOOHBIE HJIEKTPOMArHUTHBIE KOJICOAHNUS.

OcuumnorpaMMsl  (3aBUCUMOCTH  CHUJIBI TOKa W HAalpsOKEHUS OT BPEMEHM)
JUISL 3JIEKTPOMArHUTHBIX KOJIeOaHMi.

Pe3oHanc 1mpu  DOCIENOBAaTENbHOM  COCAMHEHUM  PE3UCTOpPA,  KaTYLIKH
WHIYKTUBHOCTH U KOHAEHCATOpa.

Mopeinb TMHUM 3JEKTPOIIepESadH.
Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

UccnenoBanue 3aBUCMMOCTU MEPUOJIa MAJIBIX KOJI€OaHUM Ipy3a HA HUTU OT JJIUHBI
HUTHU U Macchl Ipy3a.

HccenenoBanue NepeMEHHOr0 TOKA B LENU U3 MOCIEA0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpoMazZHunHble 60JIHbL

Mexanunueckne BOJIHBL, ycinoBHs — pacnpoctpaneHusa. Ilepuwoa. CkopocThb
pacrpocTpaHeHus U JuiHa BosHbL. [lonepeunsie 1 mpooabHble BOIHBI. HTEppepeHus
U AU pakuysg MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomkocTsb 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUS M3JIYyYECHUS DJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, vV B smekrtpomaruutHOil BosnHe. CBoONCTBa
AIIGKTPOMArHUTHBIX BOJIH: OTpa)KeHHE, MpeIOMIICEHHE, NoJspu3aus, Iudpaxkius,
unTepdepenius. CKOpOCTh MEKTPOMArHUTHBIX BOJIH.

[Ilkanma 3JIEKTPOMAarHUTHBIX BOJH. [IpuMeHeHHe 53JIEKTPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY.

[IpuHUMITBI pagUOCBA3H U TeNeBUAEHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEN CPEBI.

TexHuueckrue YCTpOMCTBA M  NPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTpa3ByKOBas JUarHOCTUKa B TEXHUKE W MEIULMHE, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus.
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Jlemoncmpayuu

ObpazoBaHue 1 pacpoCTpaHEHHE MOMEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebmomieecs Tesio Kak HICTOYHUK 3BYKa.

Habmoienue otpaskeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Habntonenue nureppepeHunu u qudppakiuu MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HAaHC.

HabutoieHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M M 4acTOTOU
KOJIeOaHMIA.

HccnenoBanue CBOMCTB 3J€KTPOMAarHUTHBIX BOJH: OTPaXEHUE, MPEIOMIICHUE,
noJisipu3anys, 1udpakuus, uHTepdepeHITHs.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. IIpsMosinHEHOE paclpOCTPaHEHHUE CBETA B OJTHOPOJHOM
cpene. Jlyd cBera. ToueuHbI UICTOYHHK CBETA.

OtpaxkeHune cBeTa. 3aKOHbl OTpakeHHs cBera. llocTpoeHue wu300paxkeHU
B IJTOCKOM 3€pKaJIe.

[IpenomiieHne cBeTa. 3aKOHBI MPETOMJICHUS CBeTa. AOCOJIIOTHBIM IOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi  yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceeta. CinoxHblid cocTaB Oenoro cseta. LIBerT.

Cobuparomye 1 pacceuBarolue JUH3bl. ToHKas nuH3a. POKYCHOE PacCTOSHUE U
ONTHYECKas CWia TOHKOW JMH3bL [locTpoeHue wu300pakeHHil B COOMpaOIIUX U
pacceuBaromyx JruH3ax. PopMyria TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl TPpUMEHUMOCTH TEOMETPUUECKOUM ONITHUKH.

BonnoBas onrtuka. Mutepdepenius cBera. KorepeHTHbIE UCTOUYHHMKHU. Y CIOBUS
HAOJIOICHUSI MakCUMyMOB M MHHMMYMOB B MHTEP(PEPEHIIMOHHONW KapTUHE OT JBYX
CUH(a3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus ceta. JudpaknuonHas pemérka. YcaoBue HaOJIOACHHS TJIAaBHBIX
MaKCUMYMOB IpH MMaJICHUd MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKINOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTpoicTBa U MPAaKTUUECKOE MPUMEHEHHE: OUKH, JIyTa, oToanmnapar,
POEKLMOHHBIN amnmapar, MUKPOCKOII, TEJIECKOIl, BOJJOKOHHAs ONTHKA, TU(paKIUOHHAS
pEMETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsMonMHEHOE  paclIpoOCTpaHEHHE, OTPAKEHUE W  MPEJOMIICHHE CBETA.
OnTuyeckue npuOopsI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Moaenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habnronenue unrepdepeHium cera.

Habmronenue nudpakiuu ceera.

Hab6nronenue nucnepcuu cBeTa.
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[Tonmy4yeHue cnekTpa ¢ HOMOIIBIO TPU3MBI.
[TomydyeHue cekTpa ¢ TOMOIILI0 AUGPAKITMOHHON PEIIETKH.
Habmronenue nossipu3aiium cBera.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol
N3mepenune nmokaszaresns NpeioMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.
Habmronenue nucnepcuu cBeTa.

Pa3znen 6. OcHOBBI clIEIIHAJIbHON TEOPUH OTHOCHUTEIbHOCTH

['panuibl TPUMEHUMOCTH KJIacCUyeckoi MexaHuku. I[locTynarel crenuaibHOU
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOMYJISI CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHM M COKpaIlCHUE
JUTAHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOM YaCTUIIBI.

CBs3b MACCHhI C JHEPTUEH U UMITYJIbCOM PEISATUBUCTCKON YaCTUIIBI. DHEPTHUs TTOKOSI.

Pasznen 7. KBantoBasi pusuka
Tema 1. Inemenmul K6AHM OGO ONMUKU

®otonbl. Gopmyna [lnanka cBsi3u >HEpruu GOTOHA C €ro YaCTOTOH. DHEPrus u
UMITYJIbC (POTOHA.

OtkpbiTue u uccinegoBanue ¢otoddpdexra. Onbitel A.I. CroneroBa. 3akoHbI
dbotorpdekra. YpaBuenue ODunmTeitHa mna  pororddexra. «KpacHas rpaHHIIa»
dbotorddexra.

JlaBnenue cBera. OnbiTel I1.H. JIcGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U  NIPAKTUYECKOE MpPUMEHEHHUE: (HOTODIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapesi, CBETOINO/I.

Jlemoncmpayuu

®doT03(¢heKT Ha yCTAaHOBKE € IIMHKOBOM TIIACTHHOM.

Uccnenosanue 3akoHOB BHelIHEro Gpotorddekra.

Cseroauon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO 0-4acTHIIL.
[Tnanerapuas monens aroma. [loctynaret bopa. M3nydenue u nmornoieHue GpOTOHOB IpU
Mepexo/Ie aTOMa C OJJHOTO YPOBHS SHEPTHUH Ha Apyroi. Busel ciekTpoB. CrieKTp ypoBHEN
DHEPIUM aToMa BOAOPOAA.

BonnoBbeie cBoucTtBa wactull. Bosnbl ne bpounsa. KopnyckyisspHO-BOITHOBOU
JyaIu3M.

CHOHTaHHOE U BBIHYXJECHHOE U3JTyUYCHHUE.

TexHuyeckue ycTpouCTBa M NMPAKTUYECKOE NMPUMEHEHUE: CIIEKTPAJIbHbIN aHaJU3
(CIeKTpOCKOIT), 1a3ep, KBAHTOBBIN KOMITBIOTED.
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Jlemoncmpayuu
Monens onsita Pesepdopna.
Omnpenenenue AJIMHBI BOJIHBI JIa3epa.
HaGnronenue muHedyaThIX CIIEKTPOB U3ITyUCHHSI.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi
Ha6nronenue MMHEHYaToro CIeKTpa.

Tema 3. Amomnoe s0po

OKCHEpPUMEHTBI, JOKAa3bIBAIOIIME CIOKHOCTb CTpoeHus dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbiThl Pesepdopaa mo ompenesieHHIo cocTaBa paJdOaKTUBHOTO
usnydenus. CBoicTBa anbda-, beTa-, ramma-usnydeHus. BiusHue paguoakTHBHOCTH Ha
JKUBBIEC OPTAHU3MBI.

OTtkpeiTHE TpoTOHAa W HeWTpoHa. HykionHas wmogzens sapa [elizeHOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tomnsl.

Anbba-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacmnaj. ['amMMa-u3iydeHue.
3aKOH paJIMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifpe. Anepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. Jlenenue u CUHTES sIEp.

Snepubiit peakrop. Tepmosinepubiii cuntes. [Ipo6iieMbl U MEPCIEKTUBHI SIACPHOM
DHEPIreTUKH. JKOJOTHYECKNE ACTIEKTHI IAEPHON IHEPTETHUKHU.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

Meronpl  HAOMIOAEHWS W PETUCTPAIMM  DJEMEHTApHBIX  YACTHII.

dyHaaMeHTallbHbIC B3auMOJeHCTBUS. ENMHCTBO (hM3MYECKON KapTUHBI MUPA.

TexHuyeckne yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHHWE: JIO3UMETp, Kamepa
Buinbcona, simepHbIii peakTop, aToMHasi bomoa.
Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIIHNX YACTHLI.
Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpekoB YacTHI] (110 rOTOBBIM (poTorpadusim).

Pa3nen 8. JieMeHTHI ACTPOHOMUY U ACTPOPU3UKHU

DTarnbl pa3BUTHUS acTpoHOMUH. [IpUKIaTHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE
aCTPOHOMHH.

Bup 38é31H0T0 HeOa. Co3Be3aus, SpKue 3BE3/bI, INIAHETHI, UX BUANMOC IBHKCHUC.

ComnHeunas cucrema.

Counnne. CosiHeyHas akTUBHOCTh. MlcTounnk sHeprun CosiHIa U 3BE311. 3BE3 MBI, UX
OCHOBHBIE€ XapAaKTEPUCTUKU. JlnarpaMma «CIeKTpalIbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIaBHOM ITOCIEA0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTDY JIJIS 3BE3]1 TJIaBHOM
MOCIIeIOBAaTENLHOCTH. BHyTpeHHee cTpoeHue 3BE3n. (COBpEMEHHBIE MNPEACTABICHUSA
O MPOUCXOXKICHUU U 3BOOLMHU COJIHIIA U 3BE3/. DTaIlbl )KU3HU 3BE3.

Muiteunsiii [1yTh — Hamia [Nanaktuka. [Tonoxenue u qeuxenue CosHia B ['anaktuke.
Tunbl ranakTuk. PaguoranakTuky U KBa3apbl. YEpHbBIE IBIPHI B Sipax raJIakTHK.
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Bcenennas. Pacmmmpenne Bceenennoit. 3akon Xa066ma. Pazberanuwe rajaakTHk.
Teopus bonbiioro B3peiBa. PEMKTOBOE U31yYEHHE.

Macmrabnas cTtpykTypa Beenennoit. MetaranakTuka.

Hepeménnsie nmpoOaeMbl aCTPOHOMMUH.
Vuenuuecxue nabnooenus

HaGnronenuss HEBOOpPYKEHHBIM TIJ1a30M  C  HCMOJIB30BAHMEM KOMIIBIOTEPHBIX
MPWIOKEHUH ISl OTPEIeTICHUS MOJI0XKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3us1 CEBEPHOIO MOTYMIAPUS U IPKHUE 3BE3BL.

Ha6nronenus B reneckon Jlynsl, maner, Maeuroro [TyTu.

O06o01maroniee NOBTOPEHNE

Ponb ¢pu3nku 1 acTpOHOMHUH B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, COLMANIbHON U
TUYECKON cdepax NesATeTbHOCTH YeJOBEKa, POJib U MECTO (DU3UKH U ACTPOHOMHH
B COBPEMEHHOW HAYYHOW KapTUHE MHpA, POJIb (PU3HYECKOW TEOpUH B (OPMHPOBAHUU
IpeJCTaBICHUNA O (U3NYECKON KapTHHE MHUpPA, MECTO (PU3MUECKOH KapTHHBI MHpa
B 00IIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUIN O IPUPO/IE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca pusznku 6a30Boro ypoBHs B 11 Kiracce oCcymecTBIseTcs ¢ yuéToM
COJIepKaTEIIbHBIX MEXKIPEJAMETHBIX CBSI3eH C KypcaMu MaTEMaTUKH, OMOJIOTHH, XUMHUH,
reorpaduu U TEXHOJIOTHUHU.

Mesicnpeomemuvie nowsimus, CBSI3aHHBIE C HW3YYEHHUEM METOJO0B HAy4YHOTO
MO3HAHUS: SBJICHUE, HAYYHBIN (hakT, Tumore3a, u3nyeckas BeIMUMHA, 3aKOH, TCOPHS,
HaOJII0/ICHHE, DKCIIEPUMEHT, MOJICIUPOBAHKE, MOJIC]Ib, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, TPUTOHOMETpUUYECKUE (PYHKIIUU:
CUHYC, KOCHUHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPhl M HMX MNPOEKIHUM HA OCHU KOOPIAMHAT, CJIOKEHUE BEKTOPOB, IMPOU3BOIHBIC
AJIeMEHTapHbIX (QYHKIUH, TPU3HAKU MOJ00US TPEYTrOJILHUKOB, OMpEACICHUE TIIONIAIN
I0ckuX puryp u oobEMa Te.

buonocus: rnexkrpudeckue sIBJISHUS B )KUBOW MPUPOJIE, KoJieOaTeIbHBIC TBUKEHUS
B JKMBOM MPHUPOJE, ONTHUYECKHUE SIBJICHHUS B >KMBOM MPUPOJAE, IACUCTBUE paaualvU
HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPIBIX TEI,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON pEeIETKY, CIIEKTPaIbHbIN aHAIN3.

l'eoecpagus: mMarHUTHBIE TIONIOCA 3EMJIM, 3aJI€KH MArHUTHBIX PyI, (poTrochEmka
36MHOW MOBEPXHOCTHU, MPEACKAZAHUE 3EMIICTPACEHUM.

Texnonocusa: nOWHWUM  DJEKTpoOIlEpenay, TEHEparop  IEPEMEHHOr0  TOKa,
AJIEKTPOIBUTATEIb, MHAYKIIMOHHAS 1€4b, pajap, paaIuoIpPUEMHUK, TEJICBU30p, AHTCHHA,
teneon, CBY-meub, NPOSKIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJHEYHas
OaTapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne ydeObHoro mpenmera «®PDus3mka» Ha YpPOBHE CPEAHETO OOIIETo
oOpa3zoBanust (0a30BBI ypPOBEHb) JMODKHO OOECHEYUTh JTOCTIKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOTo mpeamera «Du3nKay HTOIKHBI
OTpaXXaThb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIIUMXCA  PYKOBOJICTBOBATHCS
chOpMHPOBAaHHON BHYTpPEHHEH TMO3UIIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIOITUX TPAAUIIMOHHBIM
IEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACHIMPEHHE >KU3HEHHOTO OIbITa U OIbITA
JEATEIBHOCTH B TPOLIECCE PEAIN3ali OCHOBHBIX HANpPaBJICHUNA BOCHUTATEIBLHON
NEATEIIbHOCTH, B TOM YHCJIE€ B YACTHU:

1) rpaIaHCKOro BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTD IPAXKITAHCKOM MO3UIMK O0YJAIOMIErOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOT0 OOIIECTBA;

OPUHATHE  TPAAUIUOHHBIX  OOINEYETOBEYCCKMX  T'yYMAaHHCTHYECKHX M
JIEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B HHTEpPECaxX TIPakIaHCKOIO
00IIIeCTBa, Y4aCTBOBATh B CAMOYITPABICHUU B 00pa30BaTEIbHOM OPraHU3AIINY;

yMEHHE B3aWMOJICHCTBOBATh C COLMATIBHBIMH MHCTHUTYTAMUA B COOTBETCTBHH C UX
(GYHKIHMSIMA U Ha3HAYEHUEM;

TOTOBHOCTH K TYMaHHUTAPHOM U BOJIOHTEPCKOM JACITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHUSI:
c(hOpPMHUPOBAHHOCTH POCCUMUCKON IPAKIaHCKOW UIEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOILIEHWE K TOCYJApPCTBEHHBIM CHMBOJIAaM, JOCTHKEHHUSIM
POCCHICKUX YUEHBIX B 0071aCTH (PU3UKHU M TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0 W TNPUHUMATh OCO3HAHHBIE pEIICHMUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTH YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
3CTETHYECKOE OTHOLIEHHE K MHUPY, BKJIIOYAs SCTETHKY HAYYHOI'O TBOPUYECTBA,
IPUCYILEro (PU3NIECKOM HAYKE;
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5) TpPy10BOT0 BOCIIUTAHUSI:

MHTEpPEC K pa3IUYHbIM cepam mpodecCHOHATBHON NEATEIHHOCTH, B TOM YHCIIC
CBSI3aHHBIM C ()M3MKOW M TEXHHKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP Oymyieit
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHMIO B 00JaCTH (pU3UKH
Ha MPOTSHKEHUU BCEH JKHU3HM,

6) 3K0JI0rH4ecKOro BOCHIUTAHMA:

c(hOpMHUPOBAHHOCTH IKOJIOTMUECKON KYJIBTYpPbl, 0CO3HAHHUE INI00AIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHKE U OCYLIECTBJIIEHUE ICMCTBUM B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHMS LIeJIEd YCTOMYNBOIO Pa3BUTHUS YEJIOBEUECTBA;

Pacumimpenue onbiTa O€ATEIBHOCTH HKOJOTMYECKON HANpaBiIE€HHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUI 10 (pHU3UKe;

7) HEeHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAayYHOW JIE€ATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE M3YUCHHUS
(GU3MKKM  OCYIIECTBISITH  MPOEKTHYID M HUCCIENOBATEIbCKYIO  JESATEIbHOCTb
VHIUBUYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue aecTBHA:

CaMOCTOSITEIILHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMy, pacCMaTpHUBaTh
€€ BCECTOPOHHE;

ONPEIEIISITh EN AEATEIbHOCTH, 33/1aBaTh MapaMETPhbl U KPUTEPUH X JOCTHUKECHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B pacCMaTPHBACMBIX (BDHU3HMUYCCKHUX
SIBIICHUSX

pa3pabarpiBaTh IUIAH peHICHUs MNPOOJEeMbl C Y4ETOM aHalIU3a WMEIOIIMXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LI€JISIM, OIICHUBATh PUCKU MOCJIEACTBUN AEATEIbHOCTH;

KOOPJAWMHUPOBATh M BBIMOJHATH PA0OTY B YCIOBUSX PEATHbHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe uccienoBaTe/ILCKHeE 1eHCTBHA.

BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIOUYEBBIMU TMOHATUAMU H METOJaMU
buznueckoil HayKu;

BJIQJIETh HaBBIKAMU Yy4E€OHO-HCCIICIOBATEIbCKON M TMPOCKTHON JESATEIHHOCTH
B 001acTH (DU3UKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIbBHOMY TTOUCKY
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METOOB pelIeHus 3a7a4d GU3NIECKOTO COAEePKaHuUs, TPUMEHEHUIO Pa3IMUHBIX METOJIOB
MO3HAHMS,

BIaJCTh BHUJAMH JACATEIBHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpETalNH, MPEOOPa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CHUTYaIUsX,
B TOM YHCJIEC TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBIISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 33]1a4y, BHIBUTaTh
TUNOTE3Y €€ pelieH s], HAXOUTh apTyMEHTHI JIJIsl JOKAa3aTeNbCTBA CBOMX YTBEPKIACHUI,
3aJ1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBATh TOJYYEHHBIC B XOJI€ PEIICHUS 3aJlayl pPe3yNlbTaTbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U  (GOpPMYJIHpPOBAaTh COOCTBEHHbIE 3ajaud B  00pa3oBaTeIbHOI
JIESITEIbHOCTH, B TOM YHUCJIE TIPH U3YyYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT,

YyMETh TEPEHOCUTh 3HaHWA 10 (Qu3MKe B  TPAKTHUECKYI0  00JIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, TIpEeIIaraTh OPUTUHAIBHBIC TIOXObI M PEIICHUS;

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

Pabora ¢ unpopmanumeii:

BIIQJICTh HABBIKAMH TOJy4YeHUs WHPOpMAUA (PU3HUECKOTO  COACPKAHUS
U3 HWCTOYHMKOB pa3HBIX THIIOB, CAMOCTOSATEIHLHO OCYIIECTBIATh ITOUCK, AaHAJN3,
CUCTEMATHU3AIMI0 M HWHTEpPHpeTanuio WHGOPMAIMK Pa3IMYHBIX BUIOB U (Hopm
MIPE/ICTABIICHHUS,;

OIICHWBATH JIOCTOBEPHOCTH HH(OPMAITUH;

WCITOJIh30BaTh CPe/CTBa MH(MOPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B PCIICHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M  OpPraHU3AIMOHHBIX 3a/a4
c coOmoaeHueM TpeOOBaHMM SProOHOMHUKH, TEXHHMKH O€30MMacHOCTH, THUTHUCHBI,
pecypcocOepexeHus, TPaBOBBIX M OTUYECKUX HOPM, HOPM HWHGOPMAIMOHHON
0e3011aCHOCTH;

co37aBaTh TEKCTHI (PU3MUYECKOTO COJEpKaHUSA B Pa3IMUHBIX (hopMmaTax ¢ y4ETOM
Ha3HaueHUs HMHPOpPMAIMU U 1EJIEBOM ayJIUTOPHH, BBIOMpas ONTHUMAIBbHYIO (GopMy
MIPE/ICTABJICHUS ¥ BU3YATH3AIINH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBHS:
OCYILIECTBIIATH OOIICHUE HA ypOKaX (PU3UKU U BO BHE-YPOUHOM JI€SITEIHLHOCTH;
pacno3HaBaThb IMPEAINIOCHIIKHU KOH(l)J'H/IKTHBIX CI/ITyaLII/Iﬁ U CMATYATH KOH(l)J'II/IKTBI;
paSBépHYTO 1 JIOTUYHO HU3JaraTb CBOIO TOUKY 3pCHHA C HCITIOJIb30BAHUEM SA3BIKOBLIX
CPEICTB;
MOHUMATb U UCTIOJIH30BaTh MIPEUMYIIIECCTBA KOMAHIHOW U MHANBUYJIbHOU PabOTHI;
BBIOMPATh TEMATHUKY U METObl COBMECTHBIX JICUCTBUI C yUETOM OOIIIUX UHTEPECOB,
1 BO3MOXKHOCTEH KaXXa0ro 4jc€Ha KOJIJICKTHUBA,
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OPUHUMATh L€ COBMECTHOM JESITENIbHOCTH, OPTaHU30BbIBATh U KOOPJUHUPOBATD
JENCTBUS MO €€ JOCTUKEHUIO: COCTABIIATD TUIAH JEHCTBUMN, paclipeAeisiTh POJIU C YUETOM
MHEHUU YyYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM padOThI;

OIICHMBATh Ka4ye€CTBO CBOETO BKJIAJia M KaXKJOT0 YYaCTHMKA KOMAaHJIbI B OOIIMiA
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejjiaraTh  HOBbIE MPOEKTHI, OIEHWBATh UJEU C TMO3UIUU HOBU3HBI,
OpPUTHHAIBHOCTHU, MTPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISITH MTO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3IMUHBIX CUTYaIUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHble YyHMBepCaJbHbIe Y4eOHbIC JeHCTBUA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh [IO3HABATEIBHYIO JESATENIbHOCTD B 00J1aCTH (PU3UKU
U aCTPOHOMUH, BBISIBIATH NPOOJIEMBbI, CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE
3aJ1a4u;

CaMOCTOATENIBHO COCTAaBIIATh IUIAH PEUICHUS PAaCUETHBIX M KA4ECTBEHHBIX 33]1a4,
IUIaH  BBIMOJHEHUS MPaKTUYECKOM paboThl € y4ETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIMpATh PAMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IPYAUIIMU B 00JACTH (PUBHKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B AESATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJICTh HABBIKAMH MTO3HABATEIBLHON peJIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JIEVCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

WCIIOJIh30BaTh MPUEMBI peIIeKCHH ISl OIEHKH CUTYyallud, BHIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MPU aHATIM3€E PE3YIbTATOB ICSITEILHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MIPU aHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIITUOKH.

B mponecce AOCTHKEHUS JIMYHOCTHBIX pE3YJIbTATOB OCBOCHUS IPOTPAMMBbI
no ¢u3uKe A YPOBHA cpeaHero oOmero oOpa3oBaHus Yy  OOyYarommxcs
COBEPILIEHCTBYETCS HMOIIMOHAJIbHBIH WHTEJIEKT, Ipenoararui
c(OPMUPOBAHHOCTD:
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CaMOCO3HAHHs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHHMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIpaBJIECHUS Pa3BUTHs COOCTBEHHON SMOIMOHATIBLHON c(pepbl, OBITH
YBEpPEHHBIM B ceO¢;

CaMOpETYyJIMPOBAaHUSA, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TTOBEACHHE, CIIOCOOHOCTh aaliTUPOBATHCS K AMOITMOHAIEHBIM
HW3MEHEHUSIM U TIPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMHU, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKECHHUIO LU H
yCIIEXy, ONTHMHU3M, HHUIMATUBHOCTb, YMEHHE JEHUCTBOBATH, HCXOJAS M3 CBOMX
BO3MOKHOCTEM;

SMITATHM, BKIIIOYAIONIEH CHOCOOHOCThL IIOHMMAThL SMOIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €T0 MPH OCYIIECTBICHUU OOIIEHUs, CIOCOOHOCTh K COYYBCTBHUIO U
COIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, MPOSIBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K koHny oOyuyenuss B 10 kjacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKUA U
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTHU JIIOAEH;

VUYUTHIBATh  TPAHUIBI TPUMEHEHHS  HU3YUYCHHBIX  (UBUYECKUX  MOJICJICH:
MaTepuaibHas TOYKa, WHEPIMAIbHAS CHCTeMa OTCYETa, aOCONIOTHO TBEPIOE TeEJoO,
WJICAIBHBIN Ta3, MOAEIW CTPOCHMUS Ta30B, XKUAKOCTEWM W TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUYECKUH 3apsij] NpU pelieHuH GU3NUECKUX 3a/1ay;

pacno3HaBath (pu3MUECKHe SBICHUS (TPOLECCh) M OOBSACHATH UX HA OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUs BELIECTBA H
AIEKTPOJAVMHAMHUKHA: PAaBHOMEPHOE U PABHOYCKOPEHHOE IPSAMOJIMHEWHOE [BUKECHHE,
cBOOO/IHOE TMAJCHUE TeJd, JBWKEHUE IO OKPYXHOCTH, HHEpLHUs, B3aHUMOJCICTBHE
ten, aupdys3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE >KUJIKOCTEH U TBEPIBIX TeE,
U3MEHeHHEe 00bEéMa Tell NpU HArpeBaHUU (OXJIAKIEHWH), TEIUIOBOEC PaBHOBECHE,
WCIIAPEHNE, KOHAEHCALINS, TJIaBJIEHNE, KPUCTAIUIN3alHsl, KUIIEHUE, BIIAXKHOCTh BO3/1yXa,
MOBBIIIEHUE JIaBJICHUSI ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY
rapamMeTpaMH COCTOSIHUS Ta3a B M30NPOLECCAX, JIEKTPU3ALMUSA TEJ, B3aUMOACHCTBUE
3apsI10B;

OMHCHIBATH MEXAHMUYECKOE [BIDKCHUE, UCIONB3ys (U3UYECKUE BEITUYHHBL:
KOOpAMHATA, MyTh, MIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CUja, UMITYJIbC
Tela, KUHETUYeCKas »HEprus, NOTEHIMalbHas DSHEpPrusi, MeXaHuueckas padoTa,
MEXaHU4eCKass MOITHOCTh; TP ONMHUCAHUU MPABWIBHO TPAKTOBATh (PU3UUYECKUIA CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, HMX OOO3HAYEHUS U E€IUHHUIIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIONTUE TAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH BEITMYHMHAMU,
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OINUCHIBaTh U3yUYEHHBIC TEIIOBBIE CBOICTBA TEJ U TEIUIOBBIE SIBICHUS, UCIOIb3YsI
busznyecKkue BeIMYUHBL: 1aBlICHUE Ta3a, TEMIEPaTypa, CPEAHssI KHHETUYECKasi SHEePTUs
XAa0THYECKOTO  JBMKEHHUS MOJIEKYJ, CpEOHEKBaJpaTU4YHasi CKOPOCTh  MOJIEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, padora rasa, K03(QQHUIMEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOIO ABUIATEIA; NMPU OMMCAHUU NPABWIBHO TPAKTOBAaTh (PU3NUECKUI
CMBICJ UCHOJB3YEMBIX BEIMYMH, UX OO03HAUECHMS M E€AMHMUIIBI, HAXOIUTh (OPMYIIbI,
CBSI3bIBAIOILME TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMH BEJIUYUHAM;

ONKCHIBATh HM3YYECHHBIE 3JEKTPUUYECKHE CBOWCTBA BELIECTBA U DBJIEKTPUUYECKUE
ABJIEHUS. (IPOLECCHI), HUCHOJB3Ys (DU3MUECKHE BEIMYUHBL DJIEKTPUUYECKUM 3apsij,
AIIEKTPUYECKOE TO0JIe, HANPSIKEHHOCTh IMOJS, NOTEHIMAN, Pa3HOCTh MOTEHLHAJIOB;
IIPU ONMCAHHUU MIPaBUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEJTUUHH, UX
0003HAaYEHUsI W €AWHMIIBL; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAOIINE JIAHHYIO (PU3HUYECKYIO
BEJIMYMHY C IPYTHUMH BEIMYNHAMY;

aHAJIM3UPOBATh (PU3UUECKHE MTPOLIECCHI U SIBICHUS, UCTIOIb3Ys (PUINUECKUE 3aKOHbBI
W TPUHLUIBL 3aKoH BcemupHoro Tsrorenus, |, Il u |1l 3akonsl HeroTOHa, 3akoH
COXpPaHEHUS MEXAHMYECKOW OHEPIrHH, 3aKOH COXPAHEHUs HMIIYJIbCA, IPUHLUI
CYNEpIO3ULIMA CWJI, MPUHLMII PABHONPABHUS HWHEPUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeIHEl KHWHETUYECKOM SHEpPruu TEIUIOBOTO JABMXKEHUS MOJEKYJI C aOCOJIIOTHOU
TEMIIepaTypoi, MEpPBbI 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsiaa, 3akoH KysnoHa, mpu 3ToM pa3inuyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTEMaTUYeCKOE BbIPAKEHUE U YCIIOBUS (TPAHMIIbI, 00JIACTH) NPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPHUHIMIMBI JEHCTBUS MAIlWH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyarh YCIOBUS UX O€30IaCHOr0 HCIOJIb30BaHUS B IMOBCEAHEBHOM
KU3HY;

BBITMIOJIHSTh SKCIIEPUMEHTHI 110 MCCIIEOBAHUIO (DU3UUECKUX SBJIEHUN U MPOIECCOB
C HCHOJb30BAaHUEM NPSMBIX, U KOCBEHHBIX M3MEPEHUH, IPU 3TOM (POPMYyIUPOBATH
npobsieMy/3ajady W TUIOTE3y Y4YE€OHOro OKCIEPUMEHTa, CcoOUpaTh YCTaHOBKY
U3 IPEJI0AKEHHOT0 000pYy10BaHUs, IPOBOJUTE OIBIT U (POPMYJIUPOBATH BHIBOJIbI;

OCYIIECTBIIST MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IPU 3TOM
BBIOMPATh ONTHUMAJBHBIA CIMOCO0 HM3MEPEHUS W HCIOJIb30BaTh HM3BECTHHIE METObI
OLICHKU MOTPEMIHOCTEN U3MEPEHHU;

MCCJIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUYECKHUMH BEIMYUHAMU C UCTIOJIb30BaHUEM
OPSIMBIX U3MEPEHHH, TIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTAThI
MOJIY4YeHHOW 3aBUCHUMOCTU (PU3MUYECKUX BEJIMYMH B BHJE TaOMUIl U TpaduKoB, AeNaTh
BBIBOJIBI IO pE3yJbTaTaM UCCIEeI0BAHMUS;

co0roAaTh mpaBuiia 6€30MacHOro Tpy/a MU MPOBEICHNUHN UCCIIEIOBAHUN B paMKax
y4eOHOI0 SKCHEPUMEHTa, Y4YEOHO-UCCIENOBATENLCKOW M TMPOEKTHOM JEesTEIbHOCTU
C HCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 0O0PYI0BAHMS;

pemarh pacyéTHbIE 33Ja4d C SBHO 3aJaHHON (PU3UYECKON MOMAENBIO, HCIOIb3Ys
(u3nyecKue 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aa4u BbIOUPATh
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(bu3NYECKYI0 MOJENb, BBACTATh (GU3NYECKUE BEIUYUHBI U (POPMYJIBbI, HEOOXOIUMbBIE
JUIs €€ peleHus], MPOBOIUTh PacYEThl M OLIEHUBATH PEATbHOCTD MOTyUYEHHOTO 3HAUYCHUS
($u3nUeCcKoil BETUYNHBL;

pemaTh KaueCTBEHHbIE 3aJlaud: BBICTPAMBATh JIOTUYECKH HEIMPOTHBOPEUUBYIO
[EMOYKY pacCy)KJCHHH C OMOpOoil Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHUS;

MCIIONIb30BaTh MpPH PEUICHHH YYEOHBIX 3a/lad COBpEeMEHHbIe HH(OpMAIMOHHBIC
TEXHOJIOTUM Ui TIOMCKA, CTPYKTYPUPOBAHHWS, WHTEPIPETAMH U MPEICTaBICHUS
y4eOHOI U HayYHO-TIONMYJISIPHON HH(OpMAIIH, TTOTyYeHHON U3 Pa3IMYHbIX HICTOYHUKOB,
KPUTUYECKH aHAIM3UPOBATH MOTyYaeMyro HH(POPMAIIHUIO;

OPUBOJUTH MPUMEPHI BKJIAAa POCCUWCKHX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB
B pa3BUTHUE HAYKH, OOBICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHI;

UCIIOJb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B IOBCEJIHEBHOM KU3HU
Ui obecriedyeHust 0e30MacHOCTU NpU OOpallleHHu C NpudopamMu U TEXHUYECKUMHU
yCTpOMCTBaMM, JJIsi COXpPAHEHHsI 3JI0pPOBbS U COOJIOJEHHUS HOPM SKOJIOTMYECKOIo
IIOBEJICHUS B OKPYXKaIOIIEH Cpee;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IIIAHUPOBATh
paboTy TpYMNIbI, palHoOHAIBHO pacHpenessTh O0O0S3aHHOCTH U IJIAHHPOBAThH
JIeSITEJIbBHOCTh B HECTAHAAPTHBIX CUTYyallMsX, aJ€KBaTHO OIIEHMBATh BKJIaJ Ka)KJIOTO
U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCMaTpUBaeMON IPOOIIEMBI.

K xonny obyuenuss B 11 kjiacce mpeaMeTHbIE pe3ysibTaThl HA 0Aa30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPAa, B PAa3BUTUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKON JESITEIbHOCTH JIIOAECH, LEJIOCTHOCTh WU E€IUHCTBO
bu3MYecKoil KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (DU3UYECKUX MOJIETEH: TOYCUHBIN
AIEKTPUUYECKUN 3apsAl, JIyd CBETa, TOUEUHbI UCTOYHUK CBETA, SiAepHAsi MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTIO s/Ipa MpY PelIeHUH PU3NYECKUX 3a]1aY;

pacno3HaBaTth (U3MUYECKHE SBICHUS (IPOLECChl) M OOBSICHATh UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKM W KBAHTOBOM (PU3MKHU: SJEKTPUYECKas MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XHWMHUYECKOE, MArHUTHOE JEHCTBUS TOKAa, B3aUMOJECUCTBHE
MarHuTOB, 3JEKTPOMArHUTHAs WHIYKUHUS, JEHACTBUE MArHUTHOTO IMOJISI Ha MPOBOJHUK
C TOKOM H JBWXKYIIMWACS 3apsll, OJICKTPOMATHUTHBIE KOJICOAHWUS ¥  BOJIHBI,
OpSIMOJIMHEMHOE pacpoCTpaHEHUE CBETa, OTpaXXEHHE, MpesIoMIIEHNnEe, MHTeppEepeHLus,
mudpakius U TOJAPU3ANMS CBETa, AUCIEpcHst cBeTa, (OTOdNEKTpudecKuid 3P eKT
(potoadexT), cBeTOoBOE maBICHHWE, BO3HHUKHOBEHHE JIMHEHMYATOrO CIHEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAS] U HICKYCCTBEHHAsA PAMOAKTUBHOCTD;
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ONUCHIBATh M3YYEHHBIE CBOICTBAa BelleCTBa (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHE, IEKTPUUECKYI0 MPOBOJMMOCTD PA3IUYHBIX CPEN) U SJIEKTPOMArHUTHbBIE
sBNIeHUS (TIPOIIECCHI), UCTIONB3Yd (PU3NUECKUE BEIMUYMHBI: SJEKTPUUECKUN 3apsf, CHUiia
TOKa, OJJIEKTPUYECKOE HANpPsUKEHHE, JJIEKTPUYECKOE CONPOTUBIEHUE, PA3ZHOCTH
NOTEHIMAJIOB, 3JIEKTPOABMKYILAs CUia, pad0Ta TOKA, MHAYKIMS MarHUTHOTO MOJIS, CUja
Awmnepa, cwia JlopeHua, WHAYKTMBHOCTb KaTYIIKH, JSHEPIUs 3JICKTPUYECKOTO H
MarHUTHOTO TOJIEH, MIEPUOJ U YacTOTa KOJeOaHUN B KOJeOATeIbHOM KOHTYpE, 3apsal U
CHJIa TOKa B TpOIlECCe TapMOHHMUYECKUX BJICKTPOMArHUTHBIX KosieOaHUH, (HOoKycHOe
pacCTOSIHUE W OINTHYECKas Cuila JIMH3bI, IPU ONMCAHUM IIPAaBUJIBHO TPAKTOBATh
(bu3HYECKU CMBICT UCTIONB3YEMBIX BEJIIMYMH, UX 0003HAYCHUS U €AUHUIIBI, YKa3bIBaTh
(opMyJibl, CBS3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIMUUHY C IPYTMMH BEJIMUYMHAMY;

OINUCHIBAaTh U3yYEHHbIE KBAHTOBBIE SIBIICHUS U MPOLIECCHI, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YACTOTA CBETA, SHEPTUS
Y UMITYJIbC (POTOHA, IEPHO/] NTOJTypaCTIaa, SHEPTUS CBSI3U aTOMHBIX sIJIep, IPU ONIMCAHUU
MPaBUIBLHO TPAKTOBATH (PU3HUUECKUI CMBICI UCTIOIb3YEMBIX BETUYHMH, UX 0003HAUYECHUS U
€MHMIIBI, YKa3blBATh (OPMYJIbI, CBSA3BIBAIOLIME JAaHHYI (DU3UYECKYI0 BEIUYUHY
C IpYTMMH BEJIMYMHAMM, BBIYUCIIATH 3HAUCHUE (DPU3UUECKON BEJIMYUHBL;

aHAJIM3UPOBATh (PU3MUYECKHE MPOLIECCHI U SIBJICHUS, UCIIOJIb3YS (PU3NYECKUE 3aKOHBI
Y NpUHUMIBL: 3aK0OH OMa, 3aKOHBI ITOCJIEN0BATEIBHOTO U IMAPAIUIEIBHOTO COCAMHEHUS
IIPOBOJHUKOB, 3aKOH J[xoyns—J/leHna, 3aKOH AIEKTPOMAarHUTHOM WHIYKIIMH, 3aKOH
NPSMOJIMHEMHOTO PACIPOCTPAHEHMSI CBETA, 3aKOHbl OTPAXKEHUS CBETA, 3aKOHbI
MpeJIOMJICHUSI CBETa, ypaBHEHWE OWHITeHHA st GoTodddexTa, 3aKOH COXpaHCHUS
HHEPrUHU, 3aKOH COXPAHEHHS HMITYJIbCa, 3aKOH COXPAHEHHUS JIIEKTPUUECKOro 3apsja,
3aKOH COXPaHEHUsI MacCOBOI0 YHCJIIA, MOCTYJIaThl bopa, 3aK0H paMoaKTUBHOTO pacnaja,
OpU 3TOM pa3iuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPKEHHE U YCIIOBHS (TpaHULbl, 00J1aCTH) TPUMEHUMOCTH;

ONpPENENATh HANPABJICHUE BEKTOPA WHAYKLUMM MAarHUTHOIO IIOJI IPOBOJHHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTh M OINHCHIBATH M300pAKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pPKaJIOM, TOHKOU
JINH30M;

BBITIOJHATH SKCIIEPUMEHTHI 110 UCCIIEI0OBAaHUIO (PU3NYECKUX SIBJICHHUH U MPOLIECCOB
C UCIOJIb30BAHUEM IMPSMBIX, U KOCBEHHBIX W3MEpPEHUMN: MpU 3TOM (HOPMYIHUPOBATh
npobsieMy/3ajady M TUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOHpaTh YCTaHOBKY
U3 IPEIOAKEHHOTO 000PYI0BaHus, MPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOBI;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYUH, IIPU ITOM
BbIOMpaTh ONTHUMAJbHBIA CIHOCOO HM3MEPEHMs] M HCIOJIb30BaTh H3BECTHBIE METOJbI
OLICHKU ITOIPELIHOCTEN U3MEPEHHU;

UCCJIeIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HUCIOJIb30BAaHUEM IMPSIMBIX
U3MEPEHHI: TpU O3TOM KOHCTPYHpPOBAThb YCTAHOBKY, (PUKCHPOBATH PpPE3YJbTATHI
IOJIyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIWYMH B BUJAE TaOIMIl M IpadUKOB, J€1aTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;
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co0roAaTh paBuiia 0€30MacHOro TpyAa IPH MPOBEIEHUH HCCIEA0BAHNN B paMKax
y4e€0HOr0 3KCIEpUMEHTa, Y4eOHO-UCCIENOBATENbCKOW W MPOEKTHON JEATEIbHOCTU
C HUCII0JIb30BAHUEM U3MEPUTENIBHBIX YCTPOMCTB U 1a0OpaTOPHOr0 000PYI0BaHMS;

pemarh pacyéTHbIE 3a7aud C SIBHO 3aJaHHOW (PU3MUYECKON MOJAEIBIO, UCIOJIb3Ys
(¢u3nyecKkue 3aKOHbl M TNPUHIUIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/ayd BBIOMPATH
bu3nYECKyI0 MOIEIb, BBIACIATH (PU3MUECKUE BETUYUHBI H (DOPMYITbI, HEOOXOAUMBIE IS
€€ pelIeHMs, IPOBOAUTE PacyE€Thl M OLICHUBATh PEAIbHOCTH ITOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEITMYUHEI;

pemiaTh KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTMYECKHM HEMPOTHBOPEUUBYIO
LEMOYKY pacCyXJCHUIl ¢ ONOpOM Ha H3YYCHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHUS;

HCIIOJIb30BaTh IMPU PEHICHUH Y4YEOHBIX 3a7a4 COBPEMEHHbIE WH(OpMALMOHHBIC
TEXHOJIOTUH JUIsl TIOWMCKA, CTPYKTYpHUPOBAHUSA, HMHTEPIPETALUU U NPEICTABICHUS
y4e0HOI U HAyYHO-TIOMYJIAPHON HH(DOpMAINH, TOTYYEHHOU U3 pa3InYHbIX HICTOYHUKOB,
KPUTUYECKU aHATM3UPOBATH MOIyYaeMyI0 HH(POPMALIHIO;

OOBSCHATh NPUHLMUIIBI JEUCTBUS MalIUH, MPUOOPOB M TEXHUUYECKUX YCTPOICTB,
pa3nuyarh yCcI0BHUsS WX 0€30MaCHOIO UCIOJIb30BAaHUS B TOBCEAHEBHOM KU3HU;

OPUBOJUTH NPUMEPHI BKJIAJAa POCCUWCKUX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B 00BICHEHHE MPOLECCOB OKPYAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKHU
Y TEXHOJIOTHUH,

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS TO (PU3MKE B MOBCEIHEBHOM >KU3HU
Uist obecriedeHus 0e30MacHOCTH MpU OOpalieHuH ¢ NpuOOpaMH M TEXHUYECKUMU
yCTpoOMCTBaMM, JJIsi COXpPaHEHHsI 3JI0pOBbS U COOJIOACHHUS HOPM 3KOJIOTMUYECKOIo
MOBEICHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IpyMIe C BHIMOJIHEHUEM Pa3INUHbIX COIMAIBHBIX POJIEH, MIIaHUPOBATh
paboTy Trpynmbl, palMOHAIBHO paCHpEeAeNATh OO0S3aHHOCTM U IUIAHMPOBATH
NeSATEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHMBATh BKJAJ Ka)J0rO
U3 YYACTHUKOB T'PYIIIIbI B pEIICHUE PACCMaTPUBAEMON MTPOOIIEMBI.

28



TEMATHYECKOE INIAHUPOBAHUE!

denepanbHas padouas nporpamma | duszuka. 10—11 knaccer (6a30BbIil yPOBEHB)

10 KJIACC
Haumenosanue
Ne KommuectBo OCHOBHBIE BUIBI AEITEIHHOCTHA
pa3/iesioB U TEM [TporpammHoe conepxanue
/o 4acoB 00yJaroImmxcs

y4eOHOT0 MpemMeTa

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

1.1 | ®usuka u METOIbI 2 ®u3nka — HayKa 0 IpUpPO/IE. N3yyenune HayuyHbIX (AIMIUPUUECKUX U
HAyYHOT'O MO3HAHUS Hayunbie meToab! o3HaHUs TEOPETUYECKUX) METOJIOB MTO3HAHUS
OKPY’KaIOILET0 MUPA. OKPYAarOIEro MUpa.
Ponb s3xkcnepumenTa u Teopun OO0cyx1eHre rpaHull MPUMEHUMOCTH
B MPOLIECCE MO3HAHUS PUPOJIBI. (U3HMYECKUX 3aKOHOB U TEOPHIA.
DKCHEepUMEHT B (PU3HKE. PaGoTa B rpyrire mo noaroToBke
MopenupoBaHue PU3NYECKUX KOPOTKHUX COOOILIEHUM O POJIK U MECTE
SABJIEHUH U npoueccoB. Hayunbie (GU3MKYN B HayKe U B MPAKTUYECKOM
rurnore3bl. Gu3nyecKue 3aKOHbI U JESITETbHOCTH JIFOJIECH.
Teopuu. ['paHuIlbl TPUMEHUMOCTH JleMoOHcCTpalys aHaJOTrOBBIX U
buznyeckux 3akoHOB. [IpuHIUI M (DPOBBIX U3MEPUTEIHHBIX MPUOOPOB,
COOTBETCTBHS. KOMIBIOTEPHBIX JaTYUKOB.
Ponw u mecTo dpusuku OcBoeHne OCHOBHBIX TPUEMOB PaOOTHI
B ()OPMHUPOBAHUY COBPEMEHHOMN ¢ uudpoBoi 1adboparopueit no pusnke
Hay4YyHOU KapTUHBI MUDA,
B [TPAKTUYECKOMN JISITEbHOCTH JIIOACH
Wroro o pazaeny 2

! TIpu paspaboTke paboueii MPOrpamMMbl B TEMATHYECKOM TUIAHUPOBAHUHM JIOJKHBI OBITH yYTEHBI BO3MOKHOCTH HCIIOJIB30BAHUS JJIEKTPOHHBIX (IIU(POBBIX)
00pa3oBaTeIbHbIX PECYPCOB, SBIAIOIIUXCA YIeOHO-METOAMYECKMMHU MaTepualaMt, COJIEPKaHUEe KOTOPhIX COOTBETCTBYET 3aKOHOJATENbCTBY 00 00pa30BaHHH.
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Pa3zgen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe ABUKEHHUE.
OTHOCUTENLHOCTh MEXAHUYECKOTO
nBkeHus. Cucrema oTcyéTa.
Tpaekropusi.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTB) U
YCKOPEHHE MaTEPUAIIBHON TOYKH,
UX IIPOEKIIMU HA OCH CUCTEMBI
koopauHat. CrioxeHue
IIEPEMELICHUM U CIIOKEHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IPSIMOJIMHENHOE JIBUKEHHUE.
I'padmku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHUS, ITyTU U
MePEMENIECHUS] MATEPUAIBHON TOUKHU
OT BPEMEHHU.

CBobOosHOE MajieHue. Y CKOpeHue
CBOOO/IHOTO TTaJICHUS.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHne MaTepUuaIbHOM TOYKU
10 OKPY>KHOCTH C MOCTOSIHHOU 110
MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JINHEWHASI CKOPOCTb.
[lepuon u yactora oOparnieHus.
[eHTpOCTpEMHUTENIBHOE YCKOPEHHUE.
TexHuuyeckne yCTpoucTsa u

[IpoBeneHNE SKCIEPUMEHTA: U3YyUYCHHE
HEPaBHOMEPHOTO JIBUKEHHUSI C LIEIIBIO
ONpEIEJICHNS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSMH, IPOUJICHHBIMU TEJIOM

32 IIOCJIEIOBATEIbHBIE PABHBIC
MPOMEXKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JBUKECHUU

C HAYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO;
M3YUYEHHE IBUKEHUS IApUKa B BA3KOU
KUJKOCTH; U3yUYCHHE JIBU)KCHHUSI TEIA,
OpOIIEHHOTO TOPU3OHTAILHO.
OOBbsicHEHNE OCHOBHBIX IPUHIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: CIIUJIOMETP, LEMHbIE U
pPEMEHHBIE Nepeiaun JBHKECHUS; U
yCJIOBUHM WX O€301M1aCHOTO
UCITOJIB30BAHUS B TOBCEHEBHOMN
KU3HH.

Pemenune pacu€THbIX 3a71a4 C IBHO
3QTaHHOM (PU3HYECKON MOJCIIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX (POPMYIT
KUHEMAaTUKHU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMATHYECKHUX
BEJINYMH OT BPEMEHU

JUIS PABHOMEPHOTO
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IIPAaKTUYECKOE IPUMEHEHHUE:
CIIUJIOMETP, IBUKEHUE CHAPSIOB,
LIETIHBIE ¥ PEMEHHBIE NTEpelaun

Y pPaBHOYCKOPEHHOTO IIPSIMOJINHEWHOT O
JBUYKEHUS.

Pacnio3naBanue pu3nueckux siBIeHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
KU3HH: PABHOMEPHOE U
PABHOYCKOPEHHOE NPSMOJIMHENHOE
JBUKEHHE, CBOOOHOE MaJICHUE Tel,
JBUKEHUE 10 OKPY>KHOCTH.

Onucanne MEXaHU4ECKOTO ABUKCHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpAUHATA, ITyTh,
nepeMenIeHne, CKOpoCThb, YCKOPEHUE.
Pabora B rpynmnax npu miaHupOBaHUH,
IIPOBEICHUH U HHTEPIPETALNH
PE3YJIbTATOB OIBITOB U AHAJIN3E
JIOTIOJTHUTENBHBIX UICTOYHUKOB
uH(pOpMAIUHU TI0 TEME

2.2

JInHamMuka

IIprHIMI OTHOCHUTEIBHOCTH
lNanunes. llepBpiit 3akoH HeroTOHA.
NuepruanbHbie CUCTEMBI OTCYETA.
Macca tena. Cuna. [Tpunnun
CyIEepnO3uLINKU CUl. BTOpoii 3aKoH

HrroToHa miist MatepuaibHON TOYKH.

Tpernii 3akoH Hprotona

JUTS MaTepUaIbHBIX TOUEK.
3aKOH BCEMUPHOIO TATOTEHHUS.
Cuna tsoxectu. IlepBas
KOCMHYECKAasi CKOPOCTb.

CpaBHEHHE Macc B3aUMOEHCTBYIOIUX
Tell.

N3ydenune 3aBUCUMOCTH CHUJIBL
YIOPYTrOCTH OT Ae(popMaIii; CpaBHEHUE
CHUJI TPEHHMS NIOKOSI, KAaUeHUs U
CKOJIb)KECHMS.

OObsicHEHHE HEBECOMOCTH.
IIpoBeneHue 3KcrepuMeHTa:
UCCIIEIOBAHUE 3aBUCUMOCTHU CHJI
YOPYTOCTH, BOSHUKAIOIIUX B IPYKUHE
U pE3MHOBOM 00pa3slie, OT ux
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunpl TpeHus (moxos,
CKOJIbKCHUSI, KaueHus).

Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHus CKOJIbKEHUS U cuja
TpeHus nokos. Koappuuuent
TpeHus. Cuia ConpOTUBICHUS
MIPU JBUKEHUM Teja B )KUIKOCTU
WJIU Ta3e.

[ToctynarenbHOE U BpalllaTeIbHOE
IBUKEHHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHUJIbI OTHOCUTEIBHO OCH
BpamieHus. [nedo cuibl. YcnoBust
paBHOBECUS TBEPIAOIO TEA.
TexHuueckue ycTpoucTsa u
IPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB

nedopManuiu; u3ydeHue JTBHKEHUS
OpycKka 1Mo HaKJIOHHOM TIJIOCKOCTH;
HCCJICIOBAHNE YCIIOBUM PAaBHOBECHS
TBEPAOTO TEJIa, UMEIOIIETO OCh
BpaIeHusl.

OOBsicHEHUE 0COOCHHOCTEM
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
OPSIMOJIMHEMHOTO JIBUXKEHUS,
CBOOOTHOTO MMaICHUS T, TBHKCHHUS
M0 OKPY>KHOCTU Ha OCHOBE 3aKOHOB
Hprotona, 3aKk0Ha BCEMUPHOTO
TATOTCHMUS.

OObsicHEHUE OCHOBHBIX MPUHIIUIIOB
JEHCTBUS TIOIITUITHUKOB U UX
MPAKTUYECKOTO IPUMEHEHHUSI.
OOBsICHEHHUE JIBHM)KCHUS NCKYCCTBEHHBIX
CITyTHHUKOB.

Pemenue pacuéTHbIX 3a71a4 ¢ SBHO
3aIaHHOM (PU3UYECKON MOJACIBIO

C UCIIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 (GOpMyJ TUHAMUKHU.

PacriosnaBanue Gpu3nyeckux sIBJICHUIN
B Y4€OHBIX OTIBITAX M OKPYKAIOIeH
’KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GU3NIECKUX MPOIECCOB U
SIBJICHUH C UCTIOJIb30BAaHUEM 3aKOHOB U
MIPUHIIAIIOB: 3aKOH BCEMUPHOTO
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tarotenus, I, II u III 3akonsl HeroTOHA,
MIPUHIIUIT CYTIEPHIO3ULIUU CHJI, IIPUHIAII
PaBHONIPABHOCTH MHEPIIUATIBHBIX
CHCTEM OTCYETA

2.3

3aKOHBI COXpPAaHCHHUA B
MCXaHHKE

HNmiysibc MaTepuanibHON TOUKHU
(Tena), cucTeMbl MaTEpUATBHBIX

TO4YeK. VIMIyJIbC CHIIBI M1 H3MEHEHUE
HMMITYJIbCA TeJIa. 3aKOH COXPAaHEHUS
uMItysbca. PeakTuBHOE JBUKEHUE.

Pa6oTa cribl. MOIIHOCTE CHIIBI.
Kunernueckas sneprus
MaTepUAIILHOU TOUKHU. Teopema
00 N3MEHECHUN KMHETUYECKON
SHEPTHUH.

[TorenuunanbHas 3HEPTUSL.
[loTeHmanbHas SHEPTUA YIIPYTO
ne(opMUPOBAHHOM MPYKUHBI.
[ToTeHmanbHast sHEprUs Teja
BOJIM3M MOBEPXHOCTU 3EMIIH.
IloTeHnuanarHbIE U
HETIOTCHIMAIbHBIC CUJIBI. CBS3b
pabOoThl HEMOTEHITUATIBHBIX CHII
C UBMCHCHHEM MEXaHUYCCKOM
SHEPTUM CUCTEMBI TEN. 3aKOH
COXpaHEHMSI MEXaHUYECKOM
SHEPIHUH.

Ynpyrue u Heynpyrue

[IpoBeneHNE SKCIEPUMEHTA: U3YyUYCHHE
a0COJIFOTHO HEYNIPYTOro yaapa

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

Ha IpUMEpPE paCTIHKEHUS PE3UHOBOTO
KIyTa.

OreHka a0COFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MepeHul (PU3NIECKux
BEJIMYUH.

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

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

Pelienne kaueCTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYEHHBIE B Pa3ieiie
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTH
U (UBUYECKUE SBIICHUS.

Onucanue MEXaHUYECKOro ABUKEHUS C
UCII0JIb30BaHUEM (PU3HUECKUX BEJIUYHH:
UMITYJIbC T€a, KHHETUYECKAasi SHEPTHsl,
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CTOJIKHOBCHMSL.

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

MOTEHIMAIbHAS SHEPTHsI, MEXaHUYECKas
paboTa, MEXaHHUYECKask MOIIHOCTb.
AHanu3 GU3NYECKUX MPOILECCOB U
SBJICHUM C MCIIOJIb30BAHUEM 3aKOHA
COXPAaHEHUS MEXaHUYECKOU DHEPIUH,
3aKOHA COXPAaHEHHUs UMITYJIbCa.
OOBbsicCHEHUE OCHOBHBIX MPUHLIUIIOB
JEUCTBHS M IPAKTHYECKOTO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKMX KaK: BOJOMET, KOIIED,
IPY>KUHHBIN IUCTOJIET.

OOBbsiCHEHUE ABMKEHUS PAKET C ONOPOM
Ha U3y4YECHHbIE (PU3MYECKHE BETMUMHBI U
3aKOHBI MEXAHUKH.

Hcnonb3oBaHue MpHU NOATOTOBKE
COOOIIEHUM O TPUMEHEHUU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJIOTUHN IS
MIOMCKA, CTPYKTYPUPOBAHMS,
MHTEPHPETALNN U IPEICTABICHUS
uH(pOpMaIUKU, KPUTHUECKUN aHATHU3
noJrygaemMou nHpopMaIuu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
HUCCIEeI0BaHNI 3aBUCUMOCTEN
buznyecKux BETUYHH, TPOBEPKa
IIPEIIOKEHHBIX TUIIOTES

Hroro no pazneny

18
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Pa3nen 3. MoJiekyJisipHas Gu3uKa U TEPMOIMHAMHKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KHMHETUYECKOU TEOPUHU

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH U UX ONBITHOE OOOCHOBAHHME.
BpoyHOBCKOE IBHKEHUE.
Huddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHIl BEIICCTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mojeiei. Macca u
pa3mepsl MoJieKyJl. KonnuecTBo
BemiecTBa. [locTositHHas ABoraspo.
TerioBoe paBHOBECHE.
Temneparypa u €€ u3mMepeHue.
[Tkama remneparyp Llenscust.
Mopenp uneajapbHOro rasa.
OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU UJICATBLHOIO rasa.
AOcomoTHas TemIepaTypa Kak Mepa
CpEHEN KNHETUYECKON DHEPTUU
TETUIOBOTO ABMXKEHHUS YaCTHII rasa.
[IIxana remnepatyp KenbBuHa.
['a30BbIE 3aKOHBI. Y paBHEHUE
MenpaeneeBa—Kianeipona.

3akoH JlansToHa. M30mpoiieccol

[IpoBeneHne >KCIIEpUMEHTA!
ONpEJEICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHH 00bEMa KOMHATHI, TaBIICHUS
U TEMIIEpaTyphl BO3AyXa B HEH;
HCCJIEIOBAHNE 3aBUCHUMOCTU MEXIY
napamMeTpaMH COCTOSIHHS Pa3peKEeHHOro
rasa.

OneHka abCOJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MepeHUN PU3NIECKUX
BEJIMYMH.

OOBbsicCHEHNE OCHOBHBIX MPUHIUIIOB
JENUCTBUN TEpMOMETpa U OapoMeTpa u
YCIIOBHUH UX O€3011aCHOTO
UCIIOJIb30BaHUS B TOBCETHEBHOM
KU3HH.

Pacnio3naBanue Gpuznyueckux siBICHUN

B yUEOHBIX OMBITAX U OKpYXKaromiei
KU3HU: TUPy3usi, O pOyHOBCKOE
JBUYKEHUE.

OnucaHue TEIIOBBIX SIBICHUI

C UCTIOIb30BaHUEM (DU3UYECKUX
BEJIMYMH: JIaBJICHUE Ira3a, TEMIIepaTypa,
CpeaHsisl KHHETUYECKask SHEPrus
Xa0THYECKOIO JBUKEHUS MOJIEKYIL,
CpEIHEKBagpaTH4Has CKOPOCTh

35



denepanbHas padouas nporpamma | duszuka. 10—11 knaccer (6a30BbIil yPOBEHB)

B MJI€AJTbHOM T'a3€ C MOCTOSITHHBIM
KOJIMYECTBOM BEILIECTBA.
['padmyeckoe mpencraBacHue
M30IPOLIECCOB: U30TEPMA, H30X0Pa,
nzo0bapa.

TexHuyeckue ycTpoucTsa u
IPAKTHYECKOE PUMEHEHHE:
TEPMOMETP, OapoOMETp

MOJIEKYJL.

AHanu3 pU3NYeCKUx MpoLeccoB U
siBIICHUH ¢ ucnojab3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW SHEPTUH TETUIOBOTO
JBIDKEHUS MOJICKYJT C a0COIFOTHOU
TEMIIEPaTypPOH.

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

C UCIOJIb30BAHHUEM OCHOBHBIX
nosioxkeHuit MKT, 3akoHOB 1 popmyn
MOJIEKYJIAPHOUN (PU3HKHU.

PaboTa B rpynmnax rnpu riaHupOBaHUH,
MPOBEJCHUN U UHTEPIIPETALINU
PEe3yJbTATOB OIBITOB U aHAJIN3E
JIOTIOJIHUTEIbHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOTMHAMUKHU

10

TepmoanHaMuueckasl CUCTeMa.
BuyTpeHnnss sneprus
TEPMOJIMHAMHYECKOW CUCTEMBI U
CIocoObl €€ U3MEHEHUSI.
KonugecTBo TemnoTs u padora.
BHyTpeHHs1s1 5HEprus 0JHOATOMHOTO
HealbHOro ra3a. Buabl
TEIUIONEPEIaun: TEMIIONPOBOAHOCTb,
KOHBEKIIHS, U3JIyYEHHE. Y JeIbHAs
TEIUIOEMKOCTh BELIECTBA.

IIpoBeneHue dKCIIEpUMEHTa: U3MEPEHUE
YIEJIbHOW TEINIOEMKOCTH BEILIECTBA.
Orenka aOCOJIFOTHBIX M OTHOCUTEIIBHBIX
MOTPEUTHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJINYHH.

N3yuyenue mojesneil mapoBoil TypOUHBI,
JIBUTaTelIsl BHYTPEHHETO CrOPaHUs,
PEAaKTUBHOIO IBUTATEIIS.

OObsicHEeHUE NPUHILIUIIOB ACHUCTBUS U
YCIIOBUI O€30MaCHOTO MCIOIb30BAHMS
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KonunuecTBo TEImmoTel

IIpU TEIUIONEepeIaye.

[TonsiTe 06 amrabaTHOM IpoIIecce.
[IepBbIit 3aKOH TEPMOJUHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJUHAMHKHU K U30MPOLECCAM.
I'paduueckas uaTepnperanus
paboThI raza.

BTopoii 3aKk0H TEpMOJVHAMUKMU.
HeobOpatumocTs nporeccon

B MIPUPOJIE.

TerutoBeie MaluHbL. [IpUHIUIIBL
NEWCTBUS TEIJIOBBIX MAIIUH.
[IpeobpazoBanus sHEPTUU

B TEIJIOBBIX MAllIMHAX.
Koadduruent noneznoro nenctpus
TETUIOBOM MAIIIHBI.

Huxn Kapuo u ero ko durueHt
MMOJIC3HOTI'O JICUCTBUA.
DKOJIOTHYECKHUE TPOOIEMbI
TETUIOOHEPTETUKH.

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE PUMEHECHUE:
JIBUraTellb BHYTPEHHETO CTOpaHus,
OBITOBOM XOJOUIBHUK,
KOHIULIHOHED

B ITOBCEHEBHOM JKM3HU JABUTATEIIS
BHYTPEHHETO CTOpaHHUsi, OBITOBOTO
XOJIOIUIIbHUKA, KOHJIUIIUOHEPA.
Onucanue CBOMCTB TN U TEIJIOBBIX
SIBJICHUM C UCIIOJIb30BAaHUEM
(bu3nUeCKrX BETUYMH: JaBJICHUE rasa,
TEeMIEpaTypa, KOJIMYECTBO TEILIOTHI,
BHYTpPEHHSIS1 SHEPrus, paboTa rasa.
Pemenuie pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOJIEKYJISIPHOUM (PU3UKH U
TEPMOJUHAMUKHU.

Pelenne KkaueCTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYEHHBIE B pa3Jielie
«MounekynspHas pusnka u
TEPMOJIMHAMUKA)» 3aKOHbI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SIBJICHUSL.

PaboTa B rpynmnax npu aHaiause
JIOTIOTHUTEIHHBIX HCTOYHUKOB
uH(pOpMaIUK IO TEME
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3.3

ArperatHbie
COCTOSIHHS BEIIECTBA.
@da30BbIC IEPEXOBI

[TapooOpa3zoBaHre U KOH/ICHCALIHSL.
Wcnapenue u kunexHue.
AOCOTIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTbH BO3yXa. HachlleHHBIH
nap. Y ieiapHas Tersiora
mapooOpa3oBaHusl. 3aBUCUMOCTh
TEMIIEPATYPhI KUTICHUS OT AaBJICHUS.
TBépnoe Teno. Kpucrammueckue u
amop(HbIe Tena. AHU30TPONUS
CBOMCTB KpucTawioB. JKuakue
kpuctajuibl. COBpeMEHHBIE
matepuainbl. [naBnenue u
KpUcTayuM3anus. Y ieJapHas TerioTa
iaienus. Cyomumanus.
YpaBHeHUE TEIIOBOTO OajaHca.
TexHuueckue ycTpoucTsa u
IPAKTUYECKOE IPUMEHEHUE:
TUTPOMETP U TICUXPOMETD,
KJIOPUMETP, TEXHOJIOTUH
MOJIyYE€HHS] COBPEMEHHBIX
MaTepHalioB, B TOM YHUCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNe KCIIEPUMEHTA: U3MEPEHUE
OTHOCUTEJIHHOM BJIa)KHOCTH BO3/yXa.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEepEeHUH (HU3NIECKUX
BEJIMYUH.

N3ydeHne cBOMCTB HACBIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BJI&KHOCTH

HabGnronenue kunenus npu
MMOHMYKEHHOM JIaBJICHUM, HAarPEBaHUS

U TUTABJICHUS] KPUCTAILTUYECKOTO
BEILECTBA.

OOBsiCHEHNE TIPUHIIUIIOB ICHCTBHS U
YCJIOBHI O€30MaCHOTO UCTIOIh30BAHUS

B IMOBCETHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJOpUMETpa.

N3ydeHne TEXHOJIOTUI NOIYyYEHUS
COBPEMEHHBIX MaTEPUAJIOB, B TOM YHUCJIIE
HAaHOMATEPHUAJIOB.

Pemiennie pacu€THbIX 3374 C SIBHO
3aIaHHOM (PU3UYECKON MOJACIBIO

C UCTIOIH30BaHNEM yPaBHEHUS
TEIJIOBOro OajaHca.

Pemienne kauecTBEHHBIX 3a/1a4

C OMOPOM HA U3YYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SIBJICHUSI 110 TEME.
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Pacnio3znaBanue pu3nueckux sBICHUN
B YUEOHBIX OIBITaX U OKpYXaroleu
KU3HU: Aeopmanust TBEPABIX TE,
HarpeBaHUe U OXJIAKJIEHUE Tel,
M3MEHEHHUE arperaTHbIX COCTOSHUN
BEIIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB ¥ (POPMYJI MOJIEKYJIIPHOU
(bu3HKH.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTHH JIJIsl IOUCKa,
CTPYKTYpPUPOBaHUs, HHTEPIPETALIUU U
npecTaBiIeHus HHpopManuy npu
MOATOTOBKE COOOIICHHI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOU (DU3UKH U
TEPMOJMHAMUKYU B TEXHUKE

U TEXHOJIOTUSIX

Hroro no pazgeny 24
Pa3znen 4. DinekTpoaMHAMHKA
4.1 | DnekTpocTaTuka 10 DnekTpuzanus Tei. dnekTpudeckuid | [IpoBeneHue s3kcrepuMenTa: u3MepeHue

3apsa. JlBa BUIa SIIEKTPUUECKUX
3apsaoB. [IpoBonHuKY,
TURJIEKTPUKHU U TIOTYTPOBOAHUKHU.
3aKOH COXpaHEHHUS DJIEKTPHUIECKOTO
3apsaa.

B3aumogeiicTBue 3apsa0B. 3aKOH
Kynona. ToueuHb1l 35IEKTpUYECKHNA
3apsAl. DIEKTPUYECKOE MOJIE.

ANEKTPOEMKOCTH KOHIEHCATOPA.
OneHka abCONIOTHBIX M OTHOCUTENBHBIX
MOTPENTHOCTEN U3MEpEHUN (HU3NIECKUX
BEJINYHH.

N3ydyeHne npuHIKUIIOB IEUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOpA.

N3ydeHne npruHIUMIIOB NEUCTBHS
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HanpsokEHHOCTB IIEKTPUYECKOTO
noJist. [IpuHIuMn cynepno3unuuu
3JIEKTPUYECKUX Toneu. JInaumn
HANPSHKEHHOCTU 3JIEKTPUYECKOTO
TIOJISL.

Pabota cui 31eKTpoCcTaTuuecKoro
nons. [lorennuman. PazHocTs
noTeHMaoB. [IpoBogHUKY 1
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JnanekTpruyueckas MpOHUILIAEMOCTb.
DnektpoéMkocTh. KoHmencarop.
DIIEKTPOEMKOCTD ILIOCKOTO
KOHJIeHCaTopa. DHEPrusl
3apsKEHHOTO KOHJIEHCATOPA.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MTPUMEHCHHUE:!
3JIEKTPOCKOII, SJIEKTPOMETD,
3JIEKTPOCTATUYECKAsl 3allINTa,
3a3eMJICHHE AJIEKTPOITPUOOPOB,
KOHJIEHCATOP, KOMTMPOBAJIbHBIN
arnmapar, CTpyMHbIN IIPUHTED

U YCJIO0BUI 0€30MacHOr0 MPUMEHEHUS

B MIPaKTUYECKOMN KHU3HU,
KOITUPOBAJIBHOTO anmapara, CTpyHHOTro
pUHTEpA.

PaccmoTpenme pusnyecknx oCHOBaHUMN
AIEKTPOCTATUYECKOMN 3AIIUTHI U
3a3eMJICHUS DIIEKTPOIPHUOOPOB.
Pemmenne pacuéTHbIX 3a/1a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OopMyIT SIIEKTPOCTATUKH.

Pemenne KkaueCcTBEHHBIX 3a/1a4

C OIIOPOU Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (prU3HUECKUe
SIBIICHUS DJIEKTPOCTATUKH.
Pacnio3naBanue Gpuznyeckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEh
KU3HU: DTICKTPU3ALIMS TEl,
B3aMMOJICHCTBHE 3apsAI0B U OOBSICHEHNE
HX Ha OCHOBE 3aKOHOB U (hopMyJI
DIIEKTPOCTATUKH.

Omnucanue N3y4eHHBIX CBONCTB
BEIIECTBA U DJICKTPUUECKHX SIBJICHUN

C UCIIOJIb30BAHUEM (PU3UUECKHUX
BEJIMYMH: 3JIEKTPUUYECKUM 3apsij,
HaMpPsHKEHHOCTD AIEKTPUUECKOTO MO,
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MOTEHIINAJ, Pa3HOCTh NOTEHIIMAJIOB,
AIIEKTPOEMKOCTb.

AHann3 GU3NYeCKUX MpOIECCOB U
SBJICHUU C UCIIOJIb30BaHUEM
(bu3MUECKUX 3aKOHOB: 3aKOHA
COXpaHEHUS JIEKTPUUECKOTO 3apsa,
3akoHa KymoHna.

PaboTa B rpynnax npu aHaiuse
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpPMaIMU U IOJITOTOBKE COOOLIECHUI
O IPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATHKHU
B OKPY’KarOIllEeH )KU3HU U IPUMEHEHUH
UX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

TokH B pa3inu4HbIX
cpenax

12

DJIEKTPUYECKUM TOK. Y CIIOBUSA
CYIIECTBOBAHUSA JIEKTPUUECKOTO
toka. Mctounuku Toka. Cuja Toka.
ITocTOSIHHBIN TOK.

Hanpsixenue.

3akoHn Oma [J1s y4acTKa Lemu.
DIIEKTPHUUECKOE CONTPOTUBIICHUE.
VY 1ebHOE CONIPOTUBIIEHUE
BemiecTna. [locinenoBarensHoe,
MapauIeIbHOE, CMEIIIAHHOE
COEJIMHEHUE MPOBOIHUKOB.
PaboTa snexTpuieckoro Toka.
3akoH [[>xoyns—JIenna. MommHocTh
3JIEKTPUYECKOTO TOKA.

IIpoBeaeHUE PKCIEPUMEHTA: U3YYEHUE
CMEIIIaHHOTO COCAMHEHUS PE3UCTOPOB;
n3mepenue DJ1C ncrouyHmkKa ToKa u ero
BHYTPEHHETO COMPOTUBIICHUS,
HaOJII0/ICHHE JICKTPOJIN3a.

OrneHka aOCONIOTHBIX ¥ OTHOCHUTEIHLHBIX
MOTPEUTHOCTEN U3MEpEeHUN (PU3NUECKUX
BCJIUYHH.

OOBsiCHEHUE MPUHITUTIOB JCHCTBUS U
yCJIOBHM 0€3011acCHOTO MTPUMEHEHUS
aMIiepMeTpa, BOJIbTMETpa, peocTara,
WCTOYHHMKOB TOKA,
AIEKTPOHArPEBATEIbHBIX U
AIEKTPOOCBETUTEIHHBIX MPUOOPOB,
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DNeKTpoABMKYLIAas CUIIA U
BHYTPEHHEE COITPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUISl TIOJTHOM (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3aMBbIKaHHE.

DJIEKTPOHHAs TPOBOJAMMOCTh
TBEPBIX METAIJIOB. 3aBUCHUMOCTh
CONPOTHUBIIEHUSI METAJIIOB

OT TEMIIEpaTypHl.
CBepXnpoBOIUMOCTb.
DNEKTPUYECKUN TOK B BAKyyME.
CBolicTBa 3J1€KTPOHHBIX ITyYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs U
IPUMECHAs! IPOBOJUMOCTh
MOJYyNIPOBOAHUKOB. CBOKCTBA
p—N-niepexona.
[TonynpoBOTHUKOBBIE TPUOOPHI.
DNEeKTPUYECKUNA TOK B pacTBOpax U
pacruiaBax 3J€KTPOJIUTOB.

DIIEKTPOIUTHYECKAS TUCCOIIHAITHS.

DIIEKTPOJIU3.
DJIEKTPUUECKUM TOK B raszax.
CaMOCTOSATEIbHBIN U
HECAMOCTOSTENBHBIN Pa3psl.
Mounus. [1na3zma.
TexHnyecKkne yCTporuCTBA U

TEPMOMETPA CONTPOTUBIIEHUS,
BAKYYMHOT'O JI0J1a, TEPMUCTOPOB U
(hOTOpPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIOJOB, TAIIbBAHUKHU.

Pemenne pacu€THbIX 33724 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTossHHBIN
AIEKTPUUYECKUI TOK.

Pacno3naBanue pu3M4eCKUX SBJICHUM
B Y4€OHBIX ONBITAX U OKpYyKaromen
YKU3HU: DJIEKTpUYECKas POBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaJN3 ANEKTPUUYECKUX SIBJICHUN U
MPOLIECCOB B LEMAX MNOCTOSTHHOTO TOKA
C MCIMOJIb30BaHNUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTH
MOCJIEIOBATEIBLHOTO U MAPAJIIETBHOTO
COEMHEHUS POBOJHUKOB, 3aKOH
Jxoyins-Jlenna.

OnucaHnne N3y4eHHBIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBICHUN

C HCTIOJIb30BaHUEM (DU3HUUECKUX
BEJIMYMH: AJICKTPUUYECKUU 3apsil, CHJIa
TOKa, JJICKTPUUYECKOE HANPSKEHNE,
ANEKTPUYECKOE CONPOTUBIICHHUE,
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NpaKkTUYeCKOe MPUMEHEHHE!
amIepMeTp, BOJILTMETP, PEOCTar,
UCTOYHUKHU TOKA,
AJIEKTPOHArPEBATENbHBIC PUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIH MO/, TEPMUCTOPHI U
(bOoTOpPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN O/,
raJbBaHUKa

pa3HocTh oteHnuanos, DJIC, pabota
TOKa, MOIIIHOCTH TOKA.

Hcnonp3oBanne HHHOPMAIMOHHBIX
TEXHOJIOTHH JIJIs1 ITOMCKA,
CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
npeacTaBiIeHus HHOOPMALIUN [TPH
MOJITOTOBKE COOOIICHUI O MPUMECHCHHUN
3aKOHOB ITOCTOSTHHOI'O TOKA B TEXHUKE U
TEXHOJIOTHSIX

Hroro o pazgeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue

No KomuuectBo OcCHOBHBIE BUJIBI AESITCILHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepkanue

/o 4acoB 00yJaromMXxcs

y4eOHOro npeaMera
Pasznen 1. DiekTpoamHaMuKa
1.1 | MarauTHoOe noJe. 11 ITocTosTHHBIE MATHUTHI. [IpoBeneHrE SKCIIEPUMEHTA: U3YUEHUE

DJIEKTPOMAarHuTHAs
WHITYKITAS

B3anmogeiicTBie ITOCTOSTHHBIX
MarouToB. MarHuTHoe 1oJie.
BekTop MarHuTHOM MHAYKIIHH.
[IpyuHIMT Cynieprno3uuun
MarHMTHBIX TTojaeH. JInnuu
MarHuTHOM MHAYKIuK. Kaptrna
JIMHUN MarHUTHOW UHIYKIIUU MOJIS
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ose NTpoBOJHUKA

¢ TokoM. KapTrHa TuHUNA UHIYKIIUU
MarHuTHOTO MOJIS JJIMHHOTO
MPSIMOTO TPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O IPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
BzaumopaericTBre NpoBOIHUKOB

C TOKOM.

Cuita Amnepa, €€ MOyJb U
HaIpaBJICHHUE.

Cuna Jlopenna, e€ Moayb U
HanpasJeHue. J[BrxxeHue
3apsIKEHHON YaCTULIBI

MAarHATHOTO IOJISI KATYIIKH C TOKOM;
WCCIIEIOBAHNE JEUCTBUS ITOCTOSTHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
VCCIICIOBAHUE SIBJICHUS
AIEKTPOMAarHUTHON UHIYKIIUH.

OreHka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKUX
BEJINYHH.

OObsicCHEeHUE NPUHLIUAIIOB ACHUCTBUS U
yclIoBu# 0€301acHOr0 NPUMEHEHHUS
ITOCTOSTHHBIX MarHuTOB,
AIIEKTPOMArHuTOB, JJIEKTPOABUTATEN,
YCKOPHUTEIIEH DJIEMEHTAPHBIX YaCTHIL,
WHAYKIIMOHHOM TIE€YH.

Pemrenue pacu€THbIX 3a1a4

Ha MpUMeHeHne (POpMyI TEMBI
«MarauTtHoe noJie. DIEeKTpOMarHuTHas
WHIYKIUS.

Pemenne kayecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
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B OJITHOPOJHOM MAarHUTHOM TIOJIE.
Pa6oTa cuiel Jloperria.

SIBrIeHME DIEKTPOMArHUTHON
nHaykKuuu. [loTok BekTopa
MAarHuTHOW UHIYKIUU.
DIEKTPOBUXKYILAS CUJIA UHIYKIIHAH.
3aKOH 3JIEKTPOMarHuTHOMN
nHaykuuu apanes.

Buxpesoe aiekTpuueckoe 1mose.
DNEKTPOJBIKYIIAS CUJIa UHAYKIIUN
B MMPOBOJIHUKE, IBUKYILEMCS
MOCTYNaTEIbHO B OAHOPOJHOM
MarHUuTHOM TOJIE.

IIpaBuio Jlenua.

NunykTuBHOCTS. fBIICHUE
CaMOMHIYKIINH. DJIEKTPOIBHXKYIIIAS
Cuja CaMOUHIYKIIUH.

DHeprust MAarHUTHOTO TOJIS1 KaTYIIKU
C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTpoucTaa u
MPAKTUYECKOE MPUMEHEHUE:
MOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS II€Yb

ABJIEHUS TeMbI « MarHuTHOE MOJIE.
DNEeKTpOMAarHUTHASI HHTYKLIHS.
OnpeneneHre HanpaBJIEHUs BEKTOpa
WHYKIIMM MAarHUTHOTO TOJIs
MIPOBOJAHUKA C TOKOM, CHIIBI AMIIEpa
u cwibl JIopeHna.

Pacno3znaBanue Gpu3nueckux sBJICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
YKU3HU: B3aUMOJICHCTBUE MArHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUA,
JIEMCTBUE MarHUTHOTO MOJISl Ha
IIPOBOJIHUK C TOKOM M JIBHOKYLIUICS
3aps.

AHanu3 3IeKTPOMAarHUTHBIX SIBJICHUHN
C MCMOJb30BAHUEM 3aKOHA
AIEKTPOMAarHUTHOW MHIYKIIMH.
Onrcanue n3y4yeHHbIX CBOMCTB
BEILECTB U AJIEKTPOMAarHUTHBIX
SBJICHUM C UCITOJIb30BAaHUEM
(bU3MYECKUX BEJIMYUH: UHIYKIHUS
MarHMTHOTO MOJisA, cujla AMrepa, cuiia
JlopeHua, UHAYKTUBHOCTh KaTYIIKH,
HHEPTHUs INEKTPUUYECKOTO U MArHUTHOTO
MoJIen

Hroro no pazaeny

11
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Pa3nen 2. Kosie0anus v BOJTHBI

2.1

MexaHu4ecKue u
AJIEKTPOMATHUTHBIE
KOJIcOaHus

KonebarenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
kojebanus. ['apmMmonnyeckue
kojebanus. [lepuon, yactora,
aMIIuTyAa U (paza KkojaeOaHui.
[Ipy>XKMHHBIN MasATHUK.
MareMaTnueckui MasTHUK.
YpaBHEHUE TapMOHUYECKHUX
kosebanuil. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHblit KOHTYD.
CB0OOIHBIE 2JIEKTPOMATrHUTHBIC
KOJIcOaHUs B UICATbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS
MEXK]1y MEXaHUYECKUMU U

QJICKTPOMArHuTHBIMHU KoJeOaHHUSIMU.

®opmyna ToMcoHa. 3akOH
COXpPaHEHUS YHEPTUH B UCATHHOM
KoJ1ie0aTeIbHOM KOHTYpE.
IIpencraBinenue o 3aTyXarOMKX
KoJeOanusax. BeiHyX1eHHBIE
MEXaHHUYCCKHE KOJIeOaHNs.
Pe3onanc. BeiHyX1eHHbIE
AJIEKTPOMArHUTHBIC KOJICOAHMS.
IlepeMeHHBIN TOK.

CunycouanbHbI IEPEMEHHBIN TOK.

HccenenoBanne mapameTpoB
K0JIeOaTeIbHON CUCTEMBI — IEPUO/IA,
4acTOThI, AMIUIUTYAbI U (a3bl
KoJieOaHuM (MIPY>KUHHBIN W/WUIU
MaTeMaTUYECKUM MasiTHUK).
HaOmnronenue 3atyxaromux KojaeOaHuu.
HccnenoBanre CBOMCTB BBIHYKICHHBIX
KOJIeOaHMiA.

HaOmronenue pezoHanca.

[IpoBeneHne >KCrIepUMEHTA:
MCCIIEIOBAHNUE 3aBUCUMOCTH MEpUO0JIa
MaJIbIX KOoJieOaHui rpy3a Ha HUTH

OT JYIMHBI HUTU U MAacCChI TPY3a;
HCCIIEIOBAaHUE MEPEMEHHOTO TOKa

B IIEMU U3 MTOCJIEI0BATEIHHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIIKH
U pEe3UCTOpa.

OreHka aOCOFOTHBIX U OTHOCHUTEIbHBIX
MOTPENTHOCTEN U3MEpEHUN (HU3NIECKUX
BCJTUYMH.

OOBsICHEHUE PUHITATIOB ACHCTBUS U
yCJIOBHI 0€3011aCHOTO MTPUMEHEHUS
AIIEKTPUUYECKOTO 3BOHKA, TeHEpaTopa
MIEPEMEHHOTO TOKA, JINHUU
AJIEKTpoIiepeaay.

Peliennie pacu€THbIX 33714 C SIBHO
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MontHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JISUCTBYIOIIEE

SHAYCHHUC CUJIbI TOKA 1 HAIIPSKCHUA.

Tpanchopmarop. [IpoussocTso,
nepeaayda u noTpedieHue
AIEKTPUYECKOU DYHEPTHM.
DKOJIOTHYECKHUE PUCKU

IIpH ITPOU3BOACTBC 3JICKTPOSHCPIHUH.

Kynprypa ncnosb3oBanus
AJIEKTPOIHEPTUM B OBCEITHEBHOU
JKU3HU.

TexHuyeckue ycTponcTsa u
MIPAKTUYECKOE PUMEHEHUE:
AIIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JIUHUU
areKTponepeaayd

3aJIaHHOHN (PU3HUECKON MOJIEITBIO

C UCIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (OpPMYJI, OTTMCHIBAIOIIINX
MEXaHUYECKHE U JIEKTPOMarHUTHBIE
KoJIe0aHusl.

Onucanue MEXaHUYECKUX U
AJIIEKTPOMATrHUTHBIX KOJICOAHMI

C UCTIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: TIEPUOJ] U YACTOTa
KoJIeOaHM, aMITUTy1a U Paza
KOJIeOaHM, 3aps1 U CHJIa TOKa

B TAPMOHUYECKHUX IJIEKTPOMATrHUTHBIX
KOJICOaHUSIX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTHCHIBAFOIIIHEC
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJieOaHusl.

Pabora B rpymnmax npu IUIaHUPOBAHHH,
MIPOBEJICHAH W UHTEPIPETAIINH
PE3YNIHTATOB OIBITOB, U AHATIN3E
JIOTIOTHUTETHHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.2

MexaHu4ecKue 1
AJIEKTPOMATHUTHBIE
BOJIHEI

MexaHnuecKkue BOJIHbI, YCIOBHS
pacmnpoctpanenus. [lepuog.
CKOpOCTh pacrpoCTpaHeHUs U
JniHa BoJiHbl. [lonepeunsie u

N3yuenue oOpazoBanus u
pacmipocTpaHEHHUs MOTICPEYHBIX U
POAOTBHBIX BOJIH.
Habmoenue otpakeHus
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MPOJIOJIbHBIC BOJTHBI.
Nutepdepeniius u qudpaxiys
MEXaHUYECKUX BOJIH.

3BykK. CKOpOCTh 3ByKa. | pOMKOCTh
3ByKa. Beicota Tona. TeMOp 3ByKa.
DJeKTPOMarHUTHbIE BOJTHBI.
VYcnoBus u3nyyeHus
AJIIEKTPOMArHUTHBIX BOJIH. B3anmHuast
OopueHTaIus BeKTopoB E, B,

U B DJIGKTPOMAarHUTHOU BOJIHE.
CBOMCTBA DIEKTPOMArHUTHBIX BOJIH:
OTpaxeHue, MpeJIOMIICHUE,
nossipuzanus, audpaxius,
uHTepdpepenius. CKopocTb
AJIIEKTPOMATHUTHBIX BOJIH.

[Mkana >1eKTPOMarHUTHBIX BOJH.
[Ipumenenue 3MeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpuHIUTIBI paIHOCBS3U U
TeneBUIcHUS. Pagnonokanus.
DNEKTPOMArHUTHOE 3arpsI3HCHUE
OKPY’KArOIIEU CPEIBI.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE TPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3ByKOBasi TUArHOCTHKA

B TEXHUKE U MEJULIMHE, pajaap,

U TIPEIIOMJICHHUSI, UHTEP(EPEHITUH U
TudpakiMi MEXaHUYECKHUX BOJIH.
HaOnronenue cBsi3u rpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMILUIUTYI0M U
JaCTOTOM KoJIeOaHUH, 3ByKOBOTO
pE30HaHca.

HccnenoBanue CBOMCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MpeJIOMIICHUE, TOJISIpU3aliusl,
nupakuys, uHTephEpeHIIHS.
N3ydeHune ycioBui U3IIy4yeHUs
AIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTaIuu BeKTopoB E, B,

U B DJIEKTPOMArHUTHOU BOJIHE.
N3ydyeHne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsiCHEHUE MPUHITUTIOB JEHCTBUS U
YCJIOBH 0€3011acCHOTO MTPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOM JUArHOCTUKH

B TEXHUKE U MEJUIIMHE, pajiapa,
paguonpuEMHHKA, TEJICBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemienune pacy€THBIX U KAYECTBEHHBIX
3a/1a4 ¢ ONOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONUCHIBAIOIIINE
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pPagUONPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neun

pacrpoCTpaHEHUE MEXaHUUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanne HHPOPMAITHOHHBIX
TEXHOJIOTUH JIJIsl TTIOMCKa,
CTPYKTYpUPOBAHUS, UHTEPIPETAIIUU U
npecTaBIeHUs HHOOpMaILIUH

MIPU OATOTOBKE COOOIICHUI

00 MCTOJIb30BaHUH 3JIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE.

VYyacrtre B JUCKyCcCUU

00 2JIEKTPOMArHUTHOM 3arpsi3HEHUN
OKPYKarOIIEU CPEIBI.

PaboTa B rpynmnax rnpu miaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
pPE3YyJbTATOB OIBITOB U aHAJIU3E
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.3

Onrtuka

10

I'eomerpuueckas onTuka.
[IpssMosTMHENHOE pacIpOCTPAHEHUE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. To4ueuHbI HCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxeHnus csera. [loctpoeHue
M300paKeHU B MIIOCKOM 3epKalie.
[Ipenomnenue ceera. 3aKOHbI
IpesoMIICHUS CBeTa. AOCOIIIOTHBIIM
nokasaresp npenomiieHus. [lonxHoe

N3ydenue sSBIEHHS TIOJIHOTO
BHYTPEHHETO OTPAKEHUS, ETO
MPUMEHEHUS B CBETOBOJIE.

N3yuenne Moaenen MUKpOCKOIIa,
TEJIECKOIIa.

ITonmydyeHue criekTpa ¢ IOMOILBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
M3mepenne nokasaress NpeaoMIICHUS
CTEKJIA.

HccnenoBanue cBOMCTB H300paxeHHI
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BHYTPEHHEE OTPAKECHHUE.
[IpenenbHbIN yroJ1 MOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.
Hucnepcust cera. CoKHBIN COCTaB
oenoro cera. L[Ber.

Coluparoriye u paccenBaroIIne
nuH3bl. ToHKas nuH3a. DOKyCcHOE
PacCTOSIHUE U ONTHYECKas cuila
TOHKOM JuH3bI. [locTpoeHue
M300paKEeHUI B COOMPAIONINX U
pacceuBaromux jauH3ax. opmyia
TOHKOM JIMH3bI. Y BEJIUYCHUE,
JaBaeMo¢€ JIMH30MU.

[Ipenenbl NPUMEHUMOCTH
F€OMETPUYECKOMN ONITUKH.

BonnoBas ontuka. Untepdepenius
ceeTa. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOIEHN S MAKCUMYMOB
1 MUHUMYMOB

B MHTEp(EPEHITMOHHON KapTHHE

OT JIBYX CUH(A3HBIX KOTEPEHTHBIX
MCTOYHUKOB.

Hudpakmus ceera. Judpakimonnas
peméTka. Y clioBre HabI0ACHUS
IJIABHBIX MAKCUMYMOB IPHY MaJI€HUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TUPPAKIUOHHYIO PEHIETKY.

B JINH3aX.
OObsicHEHUE IPUHIIUIIOB ACHUCTBUS U
yCIIOBUI 6€30MacHOTO MPUMEHEHHUS
OYKOB, JyTibl, hoTOAMNIApATa,
MIPOEKIIMOHHOTO afmapara,
MUKPOCKOIIa, TeNIECKOIa, BOJTOKOHHON
ONTHKU, TUPPAKIIUOHHON PEIIETKH,
MOJISIPOUIA.

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

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJI TeOMETPUUECKON ONITUKH.
[TocTpoenue u onucanue n3o00paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
MIPUMEHUMOCTH F€OMETPUIECKON
OTITUKH.

Pacno3naBanue puznyeckux siBJICHUN
B OIBITaX U OKPY>KAIOIIEH KU3HU:
MPSMOJIMHEWMHOE PACIPOCTPAHEHHE
CBETa, OTPAXKEHUE, MPEJTOMIICHHUE,
uHTephepeHIus, TUPPaKIus u
MOJISIPU3ALIMS CBETA, AUCIIEPCUS CBETA.
N3yuenune ycnoBuit HAOIIOIEHUS
MaKCMMYMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE
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[Tonsipuzanus cBeTa.

TexHnYeCcKne yCTpOUCTBA U
MPAKTUYECKOE IPUMEHEHUE:

OYKH, JyTa, (hoToanmnapar,
MMPOEKIMOHHBIN amapar,
MHKPOCKOTI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA,
TIOJIIPOU /T

OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HUCTOYHUKOB.

YcnoBue HaOMIOACHUS TIIaBHBIX
MaKCHMYMOB IIPH TTaJICHUN
MOHOXPOMaTHUYECKOT'O CBETa

Ha TUPPAKITUOHHYIO PEIIETKY.
AHaIM3 ONTUYECCKUX SIBICHUN

C MICTIOJIb30BAaHUEM 3aKOHOB: 3aKOH
IPSIMOJTMHEHHOTO PaCIpOCTpaHEHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI MPEJIOMJICHHS CBETA.
OnucaHue ONTUYCCKUX SABJICHUH

C HCITIOJIb30BaHUEM (DU3HUSCKUX
BEJINYMH: OKYCHOE PACCTOSTHUE U
ONTHUYCCKAs CHJIA JIMH3BI

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

3.1

OCHOBBI CIIEIMAILHOMI
TEOPUH
OTHOCHUTEIbHOCTH

4

I'panuLbl MPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
IToctynartsl cienquaibHON TEOPUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKyyME,
MIPUHIUIT OTHOCUTEIBHOCTH
OUWHIITEWHA.

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHH U COKPALICHUE JIJTWHBI.

Pemrenne xauecTBEHHBIX 3a71a4

C OMOPOIl HA U3YYEHHBIE MOCTYJIAThI
CTO.

Hcnonb3oBanre nHOOPMAIMOHHBIX
TEXHOJIOTUH JJIs1 IOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIPETAIIUN U
npecTaBiIeHus] HOOPMaLUK TPU
MOJIFOTOBKE COOOIIEHUH O TpaHuIaX
MIPUMEHUMOCTH KJIACCUUECKOM
Mexanuku u ocHoBax CTO
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DHeprus 1 UMITYJIbC
PENSTUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJICOM PEISTUBUCTCKOM
YAaCTULIBI. DHEPIUsI TOKOS

Htoro no pazaeny

Pa3znen 4. KBantoBas pusuka

4.1

DJIeMEHTHI KBAHTOBOU
OIITUKHA

®otonbl. Dopmyiia [Ltanka cBsA3u
sHEpruu (POTOHA C €ro0 YaCTOTOM.
OHeprus 1 UMIyJbC (GOTOHA.
OTKpBITHE U UCCTIEIOBAHUE
dbotoaddexra. OMBITHI

A.I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHHE
OuinmTenHa s hotodpdexra.

«Kpacnas rpanuna» dpotodrddexra.

JlaBnenue cBeta. OMbIThI

I1.H. JIeOenena.

XHUMHUYECKOE ICUCTBHUE CBETA.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE MMPUMEHCHHE:
dboTo3EMEHT, GOTOAATUHK,
COJIHCUHAs OaTapest, CBETOINO

Haobmronenue gpotoaddexra

Ha YCTAaHOBKE C IMHKOBOM IIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dbororddexra.

OObsicHEHUE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: PoTodJeMeHT, (POTOJATUHK,
coJIHEeYHasi OaTapes, CBETOANO; U
YCIIOBHUM X 0€3011aCHOr0 MPUMEHEHUS
B IIPAKTUYECKOU KU3HMU.

Peenue pacu€THbIX 3a71a4 C IBHO
3QTaHHOM (PU3HYECKON MOJCIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYJT KBAHTOBOM OTITHKHU.
Pelienne kaueCTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOMW OTNITHKH.
Pacnio3znaBanue Gpu3nueckux sBIeHUN
B y4€OHBIX OMBITAX:
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dotornexkrpuueckuii 3¢ hekt, cBeToBOE
JIaBJICHUE.

Omnwucanue N3y4eHHBIX KBAHTOBBIX
SIBJICHU U TIPOLIECCOB

C MCTIOIb30BaHUEM (PU3MUECKHUX
BEJIMYMH: CKOPOCTD 3JIEKTPOMArHUTHBIX
BOJTH, JUTMHA BOJIHBI M YaCTOTA CBETA,
SHEPTHUs U UMITYJIbC (POTOHA

4.2

Crpoenue aTroma

Mopens atoma ToMcoHa. OnbIThI
Pezepdopaa no paccesHuto
o-yactull. [imanerapHas MozieIb
atoma. Iloctynarsr bopa.
N3nyyenue u norioiieHre GoTOHOB
[P [IEPEXOJIE aTOMa C OAHOTO
YPOBHS SHEPIUU Ha ApYyrou. Buabl
cnekTpoB. CEKTp ypOBHEHN SHEPTUU
aToMa BOJOPOAA.

BosHoBEIE cBONICTBA yacTull. BoiaHbI
ne bpoitnsa. KopnyckynsipHo-
BOJIHOBOU JTYaJIU3M.

CnoHTaHHOE U BBIHYKJIEHHOE
W3JIy4YCHHUE.

TexHuueckue ycTponcrsa u
MIPAKTUYECKOE ITPUMEHEHHE:
CIIEKTpaJbHbIM aHAIU3
(cmekTpockon), 1a3ep, KBAaHTOBBII
KOMITBIOTEP

Nzyuenne monenu onsita Pezepdopaa.
IIpoBeneHue 3KcriepuMenTa

10 HaOJIFOJIEHUIO JINHEWYATOr0 CIEKTPa.
OrneHnka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEpPEHUN (PU3NUECKUX
BEJIMYMH.

N3yuenue monenu atoma: ToMcoHa,
IJIJAHETapHON MOJIENIH aTOMa, MOJICIIH
atoma bopa.

N3ydeHune ciekTpa ypoBHEN IHEPIUU
aToma Bojiopoja. O0bsiCHEHUE
IIPUHLINAIIOB IEVCTBUS U YCIOBUN
0e30macHOr0 MPUMEHEHHUSI
CIIEKTPOCKOTIA, J1a3epa, KBAHTOBOT'O
KOMIIBIOTEPA.

Pelienne kaueCTBEHHBIX 3a/1a4

C OIOPOIl HAa U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
aBjeHUs 1o Teme «CTpoeHue aTomay.
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Pacno3naBanue ¢pu3n4ecKux SABJICHUM
B YUCOHBIX OIbITaX: BOSHUKHOBEHHUE
JIMHENYATOrO CIEKTPA U3TyYECHUS.
AHanu3 KBaHTOBBIX ITPOIIECCOB U
SIBJICHUU C UCIIOJIF30BAaHUEM
nocryjnaroB bopa

4.3

ATOMHOE IO

DKCIEpUMEHTHI, 10Ka3bIBAIOIINE
CJIOKHOCTb CTPOEHUS SI/Ipa.
OTKpbITHE pAIMOAKTUBHOCTH.
OmneiTel Pe3epdopaa no
OTPENICIICHUIO COCTaBa
PaIMOAKTUBHOTO U3JTyYCHUS.
CaoiicTBa anbda-, Oera-,
raMmMa-u3inyuyeHus. Biausinue
PaIMOaKTUBHOCTHU Ha KUBbBIC
OpTaHU3MBI.

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

3apsna sapa. MaccoBoe 4uciIo sapa.

N3oTtomnsl.
Anba-pacniaa. DIEKTPOHHBIN U

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

pacnaja.
OHeprus CBsI3U HYKJIOHOB B SIIPE.
SlnepHblie CHIIBI.

N3ydeHnne 3KCIIepuMEeHTOB,
JTIOKA3bIBAIOIINX CI0KHOCTh CTPOEHUS
aTOMHOTO siIpa.

HccnenoBanne TPEKOB 4aCTHIL

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

N3ydyeHne HyKIIOHHON MOJENM Sapa
['eitzenOepra-MBaneHko.

OObsicHEHUE YCTPOWCTBA U
MIPUMEHEHUS JJO3UMETPa, KaMephbl
Bunbcona, siaepHOro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJyYeHHbIC 3HAHUS, B T.4. O 3apsie
Y MAacCOBOM YHCIJIE sIApA.
Pacno3naBanue pusnueckux siBICHUN
B Y4E€OHBIX OMBITaX U B OKPYIKAIOIIEH
’KU3HU: €CTECTBEHHAS U UCKYCCTBEHHAs
PaOAKTUBHOCTb.

54



denepanbHas padouas nporpamma | duszuka. 10—11 knaccer (6a30BbIil yPOBEHB)

JledekT mMacchl sapa.

Snepnbie peakuuu. Jlenenne u
CUHTE3 SAED.

S nepnsiit peakrop. TepmosnepHbIn
cuntes. [Ipobaemsbl 1 nepcneKTUBbI
SAJIEPHON DHEPIETUKH.
DKOJIOTUYECKUE ACTIEKTHI SAECPHON
DHEPreTUKH.

DOnemeHTapHbIe YacTULbl. OTKpBITHE
ITIO3UTPOHA.

MeTtoasl HaOIIOAECHUS U
pEruCTpalvy JIEMEHTAPHBIX
YaCTHLL.

dyH1aMEHTaIIbHbBIE
B3auMojicvcTBUs. EnMHCTBO
(bu3MYeCcKO KapTUHBI MUPA.
TexHuueckue ycTporncTsa u
IIPaKTUYECKOE IPUMEHEHUE:
JIO3UMETP, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomoOa

Ornrcanue KBaHTOBBIX SIBJICHUU U
IIPOIIECCOB C UCIIOJIb30BAaHUEM
bU3MYEeCKUX BEJIMYUH: TIEPUO/T
MOJIypacIajia, SHEPTus CBA3U aTOMHBIX
sanep, neGexT Macce sapa.

AHanus3 mpoueccoB U SIBIICHUU

C UCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsa, 3aKOH
COXpaHEHMSI MacCOBOIO YHCIIA,
nocrynartsl bopa, 3akoH
PaaMOaKTUBHOIO pacmaja.

VYyactue B paboTe Kpyrjiaoro cTojia
«DyHIaMEHTAJIbHBIE B3aUMOJCUCTBUS.
EanHcTBO Pu3nueckoid KapTUHBI
MHUpPay.

Hcnonb3zoBanne MHPOPMAITMOHHBIX
TEXHOJIOTHH JIJIsl IOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIPETALIUU U
MpeICTaBICHUs] HHPOPMAIIUU TIPU
MOATOTOBKE COOOIIEHUH O MPUMEHEHUU
3aKOHOB KBAaHTOBOW (PU3HKHU B TEXHUKE
Y TEXHOJIOTHUSX, IKOJIOTHUECKUX
aCIeKTax sIEPHON SHEPreTUKH

Hroro no pazaeny

15
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Pa3znen 5. JieMeHTHI aCTPOHOMMH U aCTPOPU3UKH

5.1

DIIEMEHTHI
aCTPOHOMUHU U
acTpopU3UKH

7

Dranbl pa3BUTHS ACTPOHOMHUH.
[IpukiagHOE M1 MUPOBO33PEHUECKOE
3HA4YCHUE aCTPOHOMHMH.

Bun 3Bé3maoro HeOa. Co3Be3nus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX
BUJMMOEC JIBHKCHUE.

Conneunas cucrTema.

Comnnne. CojlHEUHAs! aKTUBHOCTD.

Ncrounuk sneprun CoJiHIA U 3BE3N.

3BE3/IbI, UX OCHOBHEIC
XapakTepucTuku. Jlnarpamma
«CHEKTPaJIbHbBINA KJIACC —
CBETHUMOCTBY». 3BE3IBI TJIAaBHOU
MOCJIEA0BATEIbHOCTH. 3ABUCUMOCTD
«macca — CBETUMOCTbY» JIJIs 3BE3]T
TJIABHOW MOCJIEA0BATEIIBHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHbBIE TPEACTABIEHUS

0 MPOUCXOKICHUU U IBOJIIOLUN
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3.

Miteunsiii [TyTe — Hama ["anakTuka.
[Tonoxxeunue n nBuwxenue CoiHIla

B ["asmaktuke. THUIIBI TaTaKTHK.
Pannoranaktvku u KkBazapsl.
YépHblie ObIpHI B AIpAX FAIAKTHK.

[Toaroroska cooO1enuii 00 FTanax
Pa3BUTHS aCTPOHOMUU, O IPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHUU
aACTPOHOMMH, O METOAX MOTYyUYECHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aCTPOHOMMHM.

N3ydenne COBpEMEHHBIX
MPEICTABICHUI O MMPOUCXOXKICHUHN U
sBosroI CoJIHIa U 3BE3L.
N3ydeHre TUIIOB rajakTHK,
paaydorajakTUK U KBa3apos.
N3yuenne nBUKEHUS HEOCCHBIX Te,
ABOJIIOIMH 3BE311 U BeeneHnou,
MPOILECCOB, MMPOUCXOISIIINUX B 3BE3/1AX,
B 3BE3HBIX CUCTEMAX,

B MEKTAJIAKTUUECKOU Cpeie,
MacIITaOHOU CTPYKTyphl BeeneHHoit,
OObsicHeHue pacuimpenust Becenennou
Ha OCHOBE 3aKoHa Xa001a.
[ToaroroBka K 00CYXACHUIO
HEpelIeHHBIX MP00JIeM aCTPOHOMHUMU.
[IpoBenenue HabmOICHUI
HEBOOPYKEHHBIM IJ1a30M

C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOAKEHUM J1JIsI OTIPEICIICHUS
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Bcenennas. Pacimpenne
Bcenennoii. 3akon Xab0u1a.
Pa3beranue ranaktuk. Teopus
bonsbiioro B3peiBa. PenukroBoe
U3JIy4YEHUE.

MacuitabHast CTpyKTypa
Bcenennoii. MeTrarajakTuka.
Hepeménnsie npobiemsl

MOJIO’KEHHS HEOECHBIX O0BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aust CeBepHOro noryIapus

U SIPKUE 3BE3/IBI.

[IpoBenenye HaOMIOAEHUI B TEJIECKON
Jlynsbl, miianer, Mieunoro IlyTu.
VYyactre B JUCKYCCUU O HEPELIEHHBIX
npo0semMax aCTpOHOMUU

aCTPOHOMUU
Htoro no pazaeny 7
Pa3nes 6. O60611ai011ee MOBTOPEHME
6.1 | OGoOwaromee 4 O0600uIeHne 1 cucTteMaTu3anus VYyacTue B IUCKYCCHUU O pOJIH (PU3UKH
MOBTOPEHUE CoJIepKaHus pa3/iesioB Kypca Y aCTPOHOMUU B Pa3JIMYHBIX cepax

«Mexanuka», «MoJekysapHas
bu3HMKa U TEPMOJTUHAMUKAY,
«InextpoanHamukay, «Konedanus
1 BOJHBDY, «OCHOBBI CIIEIUATBHOMN
TEOPUU OTHOCUTEIBHOCTHY,
«KBanrtoBas puzuka», « JIeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Ponb ¢pusuku v acTpoHOMHUU B
AKOHOMHYECKOM, TEXHOJIOTUYECCKOM,
COIMAJIbHOM M 3THYECKOM cepax
JEATEIIBHOCTH YEJIOBEKA, POJIb U
MeCTO (PU3MKHU U aCTPOHOMHHU

B COBPEMEHHOW HAYYHOM KApTHUHE
MHpPA, 3HAYEHUE ONUCATEIIBHOM,

JIeSITEIbHOCTH YEJIOBEKA.
IToaroroBka cooOIIEHHH O MECTe
(bU3UYECKOM KapTUHBI MUpPa B PSAITY
COBPEMEHHBIX MPEICTABICHUN

O MPUPOJIE.

Brlinonnenue yueOHbIX 3aaHu,
JIEMOHCTPUPYIOIINX OCBOEHUE
OCHOBHBIX IMOHATHH, PU3UICCKHUX
BEJINYMH U 3aKOHOB Kypca (hU3UKHU
10-11 xmaccoB
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CUCTEMATU3UPYIOLIEH,
OOBSICHUTENBHOU U
MPOTHOCTUYECKON (DyHKIIUH
¢buznueckoil Teopuu, poib
¢duznueckoil Teopuu B
(dbopMUpPOBaHUY MIPEICTABICHUIMA
0 (pU3UYECKOM KapTUHE MHUpPA, MECTO
(bu3MYECcKO KapTHUHBI MUpa

B OOIIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEICTABICHUN O IPUPOLE

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