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PabGouas nporpamma nmo ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpeHEro O0OIIero
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE IIOJIOKEHHMH M TpeOOBaHHMI K pe3yibTaTraMm
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHONM TporpamMmbl, npeactaBieHHsix B @I'OC COO,
a Takke ¢ yd€rom (emepanpbHON pabodeid mporpaMMbl BOCHUTAHUS M KOHIICTIIIHH
npenogaBaHus yueOHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OpraHU3aLUsAX
Poccuiickoit ®enepaiuu, peau3yroX OCHOBHbIE 00pa30BaTeIbHbIEC TPOrPAMMBI.

Copeprkanue mporpaMmsl 1o pU3MKe HarpaBiIeHO Ha POPMUPOBAHUE €CTECTBEHHO -
HaydHOM KapTuHbl Mupa odOydaronuxcs 10-11 kmaccoB mpu oOydeHUH uX (UBHKE
Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOrOo mnojaxoja. [Iporpamma
no ¢usuke coorBercTBYeT TpeboBanusM PI'OC COO k mmaHUPYEMBIM JTHYHOCTHBIM,
NPEIMETHBIM ¢ METAlpeIMETHBIM pe3yibTaTaM OOy4YeHHs, a TakKKe YYHUTHIBACT
HEOOXOAMMOCTh pEaJM3allid  MEXIPEAMETHBIX CBsi3el (U3HKH C €CTeCTBEHHO-
HAayYHBIMU y4eOHBIMHM TIpeaIMeTaMH. B Hel ompeeNnsroTcss OCHOBHBIC IEA HW3yYCHUS
bu3MKKM Ha YypOBHE CpelHero oOmiero oOpa3oBaHus, IIAHUPYEMbIE Ppe3yJIbTaThl
OCBOCHHS Kypca (DM3UKU: JIMYHOCTHBIC, METANpeIMETHbIE, MpeAMEeTHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma o pusuke BKIIOYAECT:

IJIaHUPYEMBIE pe3yJbTaThl OCBOEHUsI Kypca (PU3MKU Ha 0a30BOM YpPOBHE, B TOM
YuCJe MPEeAMETHBIE PE3YNIbTATHI 110 T0J1aM 00yYEeHUSs;

coJepkanne yueOHoro npeamera « Pu3nkay 1o rogam o0y4eHus .

[Iporpamma 1o ¢Qusuke MOXKeT OBITh HCIOIb30BAaHA YUYUTEISIMHU KaK OCHOBA
JUIsl COCTaBJICHUsI CBOMX paboumx mporpamm. [lpu pazpabotke paboueil mporpamMmbl
B TEMAaTHYECKOM TUTAHHPOBAHUU JIOJDKHBI OBITh YUITCHBI BO3MOKHOCTH HCITOJIB30BAHUS
3JIEKTPOHHBIX  (IM(POBBIX) 00pa3oBaTEIbHBIX PECYPCOB, SBISIOMIUXCA y4eOHO-
METOAMYCECKUMH MaTepraiaMu (MyJbTHMEIUIHHBIC TPOrPAMMBI, JJICKTPOHHBIC YUCOHUKH
W 33JaYHUKH, DJEKTPOHHbIE OWUOIMOTEKH, BHPTYyaJbHbIE Ja0OpPaTOPUHU, HIPOBHIE
IpOrpaMMbl, KOJUICKIIMK IH(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATH3YIOUUMH
JTUJAKTUYECKHE BO3MOXKHOCTH HMH(GOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHUH,
CoJiep>KaHNe KOTOPBIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 00pa30BaHMH.

[Iporpamma 1o (u3uMKe HE CKOBBIBACT TBOPYECKYIO WHUIIMATHBY YUUTEICH H
MPENOCTABISIET BO3MOXKHOCTh I PEATU3alK PA3UYHBIX METOJIUYECKHUX TOIXOJ0B
K opraHuzanuu oOydeHHs (PU3MKE TpPH YCIOBHUHM COXpPaHEHHUS O00s3aTelbHONW 4YacTH
COJIepXKaHMs Kypca.

duznka Kak Hayka o HamOoJiee OOIIMX 3aKOHAX MPHUPOBI, BHICTYMAs B KA4ECTBE
y4eOHOTO TMpeaMeTa B IIKOJIe, BHOCHT CYIIECTBCHHBIA BKJIAJ B CHUCTEMYy 3HAHUU
00 okpyxatomeM wmupe. IlkonbHbIE Kypc (UMK — CHUCTEMOOOpa3yroUIUi
JUTSI €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB, TOCKOIBKY (PH3UUECKUe 3aKOHBI JIKAT
B OCHOBE IIPOILIECCOB M SBIICHWW, H3y4aeMbIX XUMHUEH, Ouoyoruen, Qpuanueckoun
reorpadueit u actpoHomueil. Mcnonb3oBaHue W aKTUBHOE MpPUMEHEHUE (PUIMYECKUX
3HAHUI OmpenensieT XapakTep M pPa3BUTHE pPa3HOOOpa3HBIX TEXHOJIOTHM B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, TIOJYYEHHUS HOBBIX MaTepHUaTIOB
C 3a/JlaHHBIMM CBOMCTBaMHM W JApyrux. M3ydeHue (Pu3MKu BHOCUT OCHOBHOM BKJIAJ
B (OpMHpOBAaHHE  E€CTECTBEHHO-HAy4yHOM  KapTUHBI  MHpa  OOYyYarolluxcs,
B (hopMupoBaHKME YMEHUI PUMEHSTh HAYYHBIM METO/] TO3HAHUS MPU BHITIOTHEHUN UMU
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y4€OHBIX UCCIIE0OBAHMM.

B ocHOBY Kypca Qpu3uku 111 ypOBHS CpeIHEro o0Iero 00pa3oBaHus MOJIOKEH P
UJIel, KOTOPbIE MOKHO PacCMaTpUBaTh KaK MPUHIIMIIBI €70 TOCTPOCHUS.

Hoes yenocmunocmu. B cOOTBETCTBUM C HEH Kypc SBISETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepuajg U3 BCeX pas3feioB (U3MKU, BKIIOYAET Kak
BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOUN (hU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU € HEW MaTepuan Kypca GU3UKU 00beTUHEH
BOKpYr (usnueckux Teopuil. Begymum B Kkypce sBusgerca (QopMUpOBaHUE
MPE/ICTaBIICHUN O CTPYKTYPHBIX YPOBHSAX MaTEPHUU, BEILIECTBE U MOJ€. HCIIOIb30BAaHHE

Hoes eymanumapuzayuu. EE peanmuzanus mpeanojaraet
I'YMaHUTapHOTO MOTEHIMaNa (U3NIECKON HAYKH, OCMBICIICHHE CBA3U Pa3BUTHUS (PUUKU
C pasBUTHEM OOIIECTBA, a TakKe C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M
HKOJIOTUYECKUMU TIPOOIEMaMH.

Hoes npuxnaonoii manpasenennocmu. Kypc (usuku mnpeanonaraet 3HaAKOMCTBO
C IIUPOKUM KPYTOM TEXHUUECKUX U TEXHOJOTHUYECKUX MPUIOKEHUN N3yYEHHBIX TCOPUI
Y 3aKOHOB.

Hoes sxonoeuzayuu peanu3yercs mocpeCTBOM BBEICHUS JIEMEHTOB COAECPKaHNUS,
MOCBSINIEHHBIX AKOJOTUYECKUM TPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI
C Pa3BUTHEM TEXHUKU U TEXHOJOTUH, a TakKe OOCYXKICHHUS MPOOJIEM palliOHAIBHOTO
IPUPOAOIIOIB30BAHUS U SKOJOTUYECKON OE30IMACHOCTH.

CrepXHEBBIMM JJIEMEHTaMH Kypca (PU3UKH Ha YpOBHE CpPEIHEro
oO1ero o0pazoBaHust SIBISIFOTCS (pu3ndeckre Teopuu (GOpMHUpPOBAHUE  TMPECTABICHUM
O CTPYKTypE MOCTPOEHUS (PU3UUECKON TEeOpuU, POJau (PyHIAAMEHTAIbHBIX 3aKOHOB U
MPUHLKIOB B COBPEMEHHBIX MPEJICTABICHUSIX O MPUPOJE, I'PaHUIAX NPUMEHUMOCTU
TEOPHH, ISl ONTUCAHKS €CTECTBEHHO-HAYUHBIX SBIICHUH U IPOIIECCOB).

CucteMHO-IeSTEIbHOCTHBIN TIOIXO0/T B Kypce (DU3UKHU pean3yeTcsi MPEXIe BCETo
3a CYET OpPraHU3alKU SKCIEPUMEHTAIBHOM AESITENbHOCTH o0ydatomuxcs. [ 6a30Boro
YpOBHS Kypca (U3UKHU — 3TO UCTIOJIb30BAHUE CUCTEMbI (PPOHTAIILHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTAOOPATOPHBIX pabOT, KOTOPHIE B MporpamMme 1o Gu3nKe 00beTMHEHBI
B OOIIMI CIIUCOK YYEHUYECKUX MPAKTUUECKUX padoT. BrijienieHrue B yka3aHHOM MepeyHe
7abopaTopHBIX pabOT, MPOBOAMMBIX [UJII KOHTPOJSE M OIEHKH, OCYIIECTBIISETCS
y4aCTHHKaMU 00pa30BaTebHOTO MPOIECCa UCXOs U3 OCOOEHHOCTEN MIIAaHUPOBAHUS U
ocHareHus kabunera ¢pusuku. [Ipu s3ToM obecnieunBaeTcs OBIAJICHUE O0YUYaAIOIIUMUCS
YMEHUSMHU TPOBOJUTH KOCBEHHBIE U3MEPEHUs, MCCIENOBaHUA 3aBHCUMOCTEU
(bU3UYECKUX BEJIMUYUH U TTOCTAHOBKY OIBITOB 1O MPOBEPKE MPEITIOKEHHBIX TUITOTE3.

Bosnbiioe BHUMaHHWE yIENSETCS PEIICHUIO PAacuETHBIX M KAueCTBEHHBIX 3aj1ad.
[Ipu >TOM 1711 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3a7adyd C SBHO 3aJaHHOM
bU3NYEeCKO  MOJIENbIO, TO3BOJIAIONIME TMPUMEHATh W3yYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTr0 paszjena Kypca, TaK U UHTETPUPYs 3HAHUS U3 Pa3HBIX
pa3znenoB. /[ KauecTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/laHusl Ha OOBSICHEHUE
MPOTEKAaHUsT (PU3MYECKUX SIBJICHUM U TMPOIIECCOB B OKPYXKAIOUIEH KWU3HU, TpeOyrolme
BbIOOpa PU3NYECKOM MOJIEIH JIJISi CUTYallUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
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B cootBerctBun ¢ tpeboBanusimu O®PI'OC COO k maTepuaIbHO-TEXHUYECKOMY
o0ecrnedyeHnIo yueOHOoro npouecca 0a30Bblil ypOBEHb Kypca (PU3MKH Ha YPOBHE CPEAHETO
o011ero o0pa3oBaHUs JTOJDKEH M3Y4aThCs B YCIOBHSX MPEAMETHOrO KaOuHeTa (U3UKH
WIA B YCIOBUSX HHTEIPUPOBAHHOIO KaOMHETa MPEAMETOB ECTECTBEHHO-HAyYHOTO
nukia. B kabunere GU3MKU AOHKHO OBITH HEOOXOAMMOE JJTaO0opaTOpHOE 000PYI0BAHHE
JUIA BBIMIOJHEHUS YKa3aHHBIX B MpoOrpamMMme Mo (PU3MKe YUEHWYECKUX MPAKTHUYECKHX
paboT U 1EMOHCTPALIMOHHOE 000PY/I0BaHUE.

JIeMOHCTpallMOHHOE 000pYyAOBaHUE (POPMHUPYETCSI B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIbHOM JIOCTATOYHOCTHM U  OOECIIEYMBACT IIOCTAHOBKY IEPEUYMCIIEHHBIX
B Iporpamme 1o (U3HMKE KIIOYEBBIX JEMOHCTpAIMM ISl MCCIEIOBAHUS H3ydaeMbIX
SBJICHUI U MPOLIECCOB, SMIUPUUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
TIPUMECHEHU .

JlabopatopHoe 00OpyJOoBaHME [JIi  YYEHUUYECKUX  MPAKTUYECKUX  padboT
(dopmMupyeTcst B BUIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIIEYMBAETCS B Pacu€Te OJHOI0
KOMILJIEKTa Ha JBYX oOydarommxcd. TemaTHyeckue KOMIUIEKThI J1abopaTOpHOro
000py10BaHUS JOJKHBI ObITh IOCTPOEHBI HA KOMIUIEKCHOM HMCIIOIb30BaHUH aHAJIOTO BBIX
U UU(QPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX W3MEPUTENIBHBIX CHUCTEM B BHJE
M (POBBIX JTA0OPATOPHIA.

OCHOBHBIMHM LIEJIAIMHU H3y4eHUsI (PU3UKH B 00IIEM 00pa30BaHUU SBISIOTCA:

(dbopMupOBaHUE UHTEpEca U CTPEMJICHUS OOydaroluxcs K HAyYHOMY H3YYEHUIO
IPUPOJIBL, PA3BUTUE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTUE MPEACTABICHUNH O HAydHOM METO/AE IMO3HaHUS U (POpMHUpOBAHUE
UCCIIEZIOBATEIBCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(opMHUpOBaHHME HAYYHOTO MHUPOBO33PEHHUSI KakK pe3yibTaTa HU3Yy4€HHUs OCHOB
CTpOCHHMSI MaTepuH U (PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHHUN OOBSCHITH SIBJICHHUS C HCIOJb30BAaHHEM (PU3HMUECKUX
3HAHWW U HAYYHBIX JJOKA3aTENbCTB;

(GopMupoBaHUE TPEACTaBICHUA O poiId (QU3MKA JJISL  PA3BUTHS  JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHM.

JocTrkeHne »HTUX LeJed oOecreunBaeTcsl peuieHueM CIEAYIOUX  3aaad
B IIpOLIECCE M3YUYEHUs Kypca (U3UKU HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHuUs:

OpUOOpETeHHE CHUCTEMBbl 3HaHUU 00 o00mMX (U3HYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUAX, BKJIIOYAs MEXAHHKY, MOJEKYISPHYIO (U3UKY, SJIEKTPOJAUHAMUKY,
KBaHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKHU;

(GopMupoBaHUE YMEHHUI NPUMEHSITh TEOPETHUUECKHE 3HAHUS HJs1 OObBSICHEHUS
duznyecKkux SABICHUNA B TPUPOAEC W IS TPUHATHS MPAKTHUECKUX pEIIeHUM
B IOBCEIHEBHOM KU3HHU,

OCBOCHHE CIIOCOOOB PEIICHHUS Pa3IMYHBIX 3a7a4 C SIBHO 3aJJaHHOW (DH3MUeCcKOM
MOJIEJIbIO, 33/1a4, MOAPA3yMEBAIOLIUX CAMOCTOSATENbHOE COo3Aanue (PU3MIECKON MOJIENH,
aJIeKBaTHOM yCJIOBUSM 3a/1a4H;

NOHUMaHWe (PU3MYECKUX OCHOB U MPHUHIIUIIOB ACUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKHUX IPOLECCOB, UX BIMUSIHUS HA OKPYKAIOUIYIO CPENy;

OBJIAJICHUE METOJaMH CaMOCTOSATEJIbHOTO IIJIAHUPOBAaHUS U  IMPOBEICHHUS
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($u3NYECKUX IKCIIEPUMEHTOB, aHAM3a U MHTEPHpETaluu UHPOpPMAIUH, OMpeaeIeHUs
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JaHME YCJIOBUM JUIA Pa3BUTUSA YMEHHM IPOEKTHO-UCCIENOBATENBCKOM,
TBOPYECKOU EATEIBHOCTH.

Ha w3ydenue ¢usukn (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHETO OOIIEro
obpazoBanus orBomutcs 136 uwacoB: B 10 kmacce — 68 uacoB (2 uvaca B HeIEo),
B 11 knacce — 68 yacoB (2 daca B HEJENIO).

[Ipensaraemelii B mporpamme no (pu3nKe nepedeHsb J1a00paTOPHBIX U MPAKTHYECKUX
paboT SABISETCS PEKOMEHOBAHHBIM, YUUTENb I€NIAET BIOOP MPOBEACHUS J1a0OpaTOPHBIX
paboT U OMBITOB C YYETOM UHAMBUIYATBHBIX OCOOEHHOCTEN 00yJarOIINXCA.

JIrobas paGouast mporpaMma JOJKHA MOJIHOCTBIO BKJIIOYATh B CeOsl COAEp:KaHUe
JTaHHOW TIPOrpaMMBI 1O (PHU3UKE.

B otaenbHbIX citydasx Kypc (pU3UKU CpeTHEro OOIIEro 00pa30BaHUs MOKET
n3ydarbes B 00bEMe 204 yaca 3a aBa roma oOyduenws (3 1 B Hememo B 10 m 11
Kiaccax). B arom cnydae yBenmumBaetcs He MeHee ueM j10 20 9 pe3epBHOE BpeMs,
KOTOPOE UCTIOJIB3YETCSl YUUTENEM /111 M3YYEHHUsS] BOIPOCOB, TECHO CBA3aHHBIX C
BbIOpaHHBIM Tpo¢uIeM OOY4EHHs], U YBEIWYMBAETCS ydyeOHas Harpyska, OTBOJUMAst
Ha U3Y4YEHHE MEXAHUKHU, MOJICKYJSIPHOU (U3UKU U DJICKTPOJUHAMUKH, 3a CUET
pacupeHds uucia JadopaTOpHBIX padOT UCCIEN0BATEIBLCKOIO XapakTepa U YPOKOB
pEIIeHN S KAUeCTBEHHBIX U PACUETHBIX 3a/1a4.

1 OcHoBa paboueii | Pabouas  mporpamma  COOTBETCTBYET  (peaepaibHOMY
MIPOTPaMMBI rOCyAapCTBEHHOMY CTaHAApPTy CpeaHero o011ero
oOpa3oBaHusl ,COCTaBlieHAa Ha OCHOBE (henepanbHON pabouei
MIpOrpaMMBbI IO TpeaMeTy «Du3uka» : SBISETCS COCTaBHOM
4acThI0 OCHOBHOUM 00pa3oBaTebHON MpOrpamMMbl CPEIHETO
obmero oopazoanuss MbOVY «Illkoma Ne109»

2 10 ximacc 68 yacoB
3 11 xmacc 68 yacoB
Bcero 204 gaca
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Conep:xanue o0yueHust
10 knacc

Paznen 1. ®u3uka u MeTObI HAYYHOI 0 TO3HAHUS

®usnka — Hayka o npupoiae. HayuHble METOIbI MO3HAHUS OKPYXAKOIIETO MUpA.
Ponb sxcniepumMenTa u TeOpUM B IPOIECCEe MO3HAHUS TPUPOIbl. DKCIEPUMEHT B (PU3HUKE.

MonenupoBanue ¢GuU3MYECKUX SBIEHUW u TpoueccoB. Haydynbie THUMOTE3HI.
dusnueckne 3aKOHBI W TEOpHH. [paHHUIBI NMPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBHUS.

Ponb u mecto pusuku B (OpMUPOBAHUU COBPEMEHHOM HAyYHOM KapTUHBI MUDA,
B [IPAKTUYECKOW JIEATEIIbHOCTH JIFOJICH.
Jlemoncmpayuu

AHaJIOroBbI€ U TU(POBBIE U3MEPUTENIbHBIC MPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe qBukeHne. OTHOCUTEIBHOCTh MEXaHUUECKOTO ABMKEHUS. Cructema
otcuéra. TpaekTopus.

[TepemerieHue, CKOPOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE
MaT€pUaIbHOM TOYKH, HMX IPOEKIWH Ha OCH CHCTeMbl KoopAauHaT. CroXeHHe
IIEPEMELIEHUN U CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE TMPSAMOJUHEHHOE JBWKeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IYTH U MEPEMEIICHUS MaTepUAIbHOMN
TOYKU OT BPEMEHH.

CBoOoaHoe majeHue. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuneiinoe nBrkeHue. JIBHKEHHE MATEPUAIbHOM TOYKH IO OKPYKHOCTHU
C IOCTOSIHHOW MO MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEWHAsI CKOPOCTh. [leprnon
U yactoTa oOparnieHus. LleHTpocTpeMUTebHOE YCKOPEHHE.

TexHnueckue ycTpOMCTBa M MPAKTUUECKOE MPUMEHEHHUE. CIHIOMETpP, ABUKECHHE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEPEIavu.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCU€Ta, WUIKOCTPALUs KUHEMAaTUYECKUX XapaKTePHUCTHK
JBH>KCHUS.

[IpeoOpa3oBaHue IBHKEHUHN C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue paBuxkeHuss Tena, OpOIIEHHOTO TIOA VYIJIOM K TOPU3OHTY H
TOPU3OHTAIBHO.

N3mepeHue yckopeHust CBOOOIHOTO MaICHHUS.

HanpagiieHrie CKOpOCTH MpU IBUKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii axcnepumenm, nabopamopHule pabomuol

N3yyeHre HEPABHOMEPHOTO JBHKEHHUS C LEJIbIO OIPEAECICHUS MIHOBEHHOM

CKOpPOCTH.
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HccnenoBaHnue  COOTHOLIGHHsST  MEXAY  IIYTSAMH, NPOHJACHHBIMM  TEJIOM
3a ITOCJIEI0BATEIBHBIE PABHBIE IIPOMEKYTKHA BPEMEHH IPHU PABHOYCKOPEHHOM JIBUKEHUH
C HAYAJIBHOM CKOPOCTHIO, PABHOM HYIIIO.

N3y4yeHne NBUKEHNs IAPUKA B BI3KOW JKUIKOCTH.

W3yuenue ABM>XEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[IpuHuun otHocutenbHOCTH ["aymnes. IlepBeit 3akoH Hetorona. MHepunaabHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuia. Ilpunuun cynepnosuiuu cwi. Brtopoil 3akoH HbroToHa
JUIS. MaTEpUaIIbHOWM TOUKHU. Tpernit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BceMupHOTo TsaroteHus. Cuna tsoxectu. [lepBas kocMuueckas CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunel Tpenus (mokos, CkoybkeHuWs, kadenus). Cwia Tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEHUs U cuiia TpeHus nokos. Koagduuuent tpenus. Cuna
COIIPOTUBJICHUS IIPU IBUKCHUU TEJIa B )KUIAKOCTHU WJIU rase.

[TocTynaTenbHOE U BpallaTeabHOE IBUKEHHE a0COIFOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEINIBHO OCH BpauleHus. 11nedo cunbl. YcnoBus paBHOBECUS
TBEPAOTO TENA.

TexHuueckne yCTpoMCTBa U IMPAKTUYECKOE IPUMEHEHHUE. TOAIIUITHUKH, IBUKECHUE
HMCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBeHnEe UHEPIUN.

CpaBHEHME MACC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxxeHue CuiL.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Jedopmaliuu.

HesecomocTts. Bec Tena mpu yCKOpEeHHOM NOABEME U MAJICHUU.

CpaBHEHME CUJT TPEHUS MMOKOS, KAUEHHUS U CKOJIBKCHUS.

VY cnoBus paBHOBeCHS TBEPIOro Tena. Buabsl paBHOBECHS.

Yuenuueckuii axcnepumenm, rabopamopHvle pabomuol

N3ydyeHnue nBuxeHust OpycKa 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTHM CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3NHOBOM O0pasiie, OT ux AehopMaIlvu.

HccnenoBanne yCciaoBUM paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAICHHUS.

Tema 3. 3akonsl coxpanenusn ¢ Mexanuke

HMnyabc MaTepralibHOM TOYKH (Tella), CUCTEMBbl MaTepHaIbHBIX TOUeK. MMmysbe
CWJIBI M HW3MEHEHHE HUMITYJbCa TeJla. 3aKOH COXPAHEHUs HMITyJibca. PeakTuBHOE
JIBUKEHHUE.

PabGora cuiiel. MOIIIHOCTH CHJIBI.

Kunernueckass »Heprus marepuaibHO TOuku. Teopema 00 HU3MEHEHUU
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KMHETUYECKOW YHEPTUH.

[TorenunanbHas sHeprus. [loTeHnManbHas SHEpPrus ynpyro jedhopMUPOBAHHOU
npykuHbl. [loTeHIMaNbHAs SHEPTHs Teaa BOIU3U MOBEPXHOCTH 3EMJIH.

[ToTeHuMaIbHBIEC ¥ HETTOTEHIUANIbHBIE CUJIbL. CBSA3b pa0OTHI HEMOTEHIIUABHBIX CHII
C U3BMEHEHNEM MEXAHUYECKON IHEPTUH CUCTEMBI TEJl. 3AaKOH COXPAHECHHSI MEXaHUYECKOM
DHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue YCTpPOWCTBA W NPAKTUUECKOE TMPUMEHEHUE. BOJIOMET, KOIED,
MPY>KUHHBIN MTUCTOJIET, TBH)KCHUE PAKeET.
Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKCHHE.

[lepexon MOTEHIMATBHOW YHEPTUU B KHHETHYECKYIO 1 0OPaTHO.
Vuenuuecxuii sxcnepumenm, 1abopamopHvie pabomaoi

N3ydyenne abCoOMOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

UccnenoBanue cBsizu pabOThl CHIJIBI C U3MEHEHUEM MEXaHWYECKON SHEpPruu Tela
Ha MpUMepe PaCTHKEHUSI PE3UHOBOTO JKT'yTa.

Pa3nen 3. MonekyasipHasi pu3nka 1 TEPMOAUHAMHKA
Tema 1. Ocnogvt MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKOM TEOPUM W WX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmxenue. [Auddysus. Xapakrep IBUKEHUS U
B3aMMOJICMCTBUS YaCTHUI] BENIECTBA. MOI€NIN CTPOCHUS Ta30B, KUJKOCTENU U TBEPIBIX TEI
1 00OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeei. Macca u pa3Mepbl MOJIEKYI.
KommuecTBo BemnecTBa. [loctostHHas ABorajipo.

TermoBoe paBHOBecue. Temmeparypa m e€ wusmepenue. lllkama Ttemmeparyp
Lenbcus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KMHETHYECKOU
TEOpUHU UACATBHOIO rasa. AOCOJIIOTHAS TeMIlepaTypa Kak Mepa CpeaHell KHHETUYECKON
DHEPrYMU TEIUIOBOrO ABMKEHHUs 4dactul rasa. lllkana temneparyp KenbBuna. ['azoBbie
3aKOHbl. YpaBHeHne MenpaeneeBa—Knaneitpona. 3akon lampTona. HM3omporiecchl
B MJICaJTbHOM T'a3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ padudeckoe mpencraBieHue
U30IPOLIECCOB: U30TEPMA, U30X0pa, u3obapa.

TexHnueckue ycTpoucTBa U MPAKTHUECKOE TPUMEHEHUE. TEPMOMETD, OapoMeTp
Jlemoncmpayuu

OnbITH, JOKA3BIBAIOIINME TUCKPETHOE CTPOSHUE BEIlIecTBa, (GoTorpadguu MOJIEKy
OPraHUYECKUX COCIUHEHUM.

OnwiTel 10 U HY3UHN )KUAKOCTEH U TA30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mogaens onbiTa lTepHa.

OMnBbITHI, 10KAa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICUCTBUS.

Mogens, WLToCcTpupyoas Opupoay JaBICHUS ra3a Ha CTEHKH COCY/a.
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OnbIThI, WJUTIOCTPUPYIONIUE YPABHEHUE COCTOSIHUS UJI€ATIbHOTO T'a3a, U30MPOIIECCHI.
Yuenuueckuii axcnepumenm, 1abopamopHuvle pabomuol

OnpeneneHue Macchl BO31yXa B KIIaCCHOM KOMHATe€ HAa OCHOBE U3MEpPEHUN 00bEMa
KOMHATBI, IaBJIICHHS U TEMIIEPATYPbI BO3AyXa B HEM.

HccnegoBanne 3aBUCUMOCTH MEXKy apaMETPaMH COCTOSIHUS Pa3pEKEHHOTO Ta3a.

Tema 2. Ocnoswvt mepmoounHamuxu

TepMmoanHamuyeckas cuctemMa. BHYTpeHHsIsi SHeprusi TepMOIUHAMUYECKON
CHUCTEMBI M CIOCOOBI e m3MeHeHus. KommdecTBo TemioTsl U paboTa. BHyTpeHHss
SHEPIusi OJJTHOATOMHOTO HealbHOTO ra3a. Bunbl Temionepenayn. TemIonpOBOAHOCTD,
KOHBEKIIMS, U3JIy4eHHUE. YJelnbHas TEIIOEMKOCTh BellecTBa. KOIMYECTBO TEIIOTHI
pU TeIionepeaaye.

[Tonsitue 00 aguabatHoM npouecce. [lepBrlii 3ak0H TepMoauHaMUKu. [Ipumenenne
MEePBOr0 3aKOHA TEPMOJMHAMHUKM K u3omponeccam. ['paduueckas uHTEpHpeTarus
paboThI raza.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMOCTh Mpo1ieccoB B MPUPO/IE.

TemoBbie Mamuubl. [lpuHIMnbl nercTBUs TenjaoBbix MamuH. [IpeoOpazoBanus
HHEPTUU B TEIIOBBIX MaluHax. KoadduimeHT nonesHoro AeiCTBUS TEIIOBOM MAIIMHBI.
[Muxkn Kapao u ero xo>PUIMEHT MONE3HOr0 EUCTBUS. DKOJIOTHUECKUE MPOOIEMBI
TEIJIODHEPT€TUKHU.

TexHuueckue yCTpoONCTBA UM MPAKTUYECKOE MPUMEHEHUE: JBUraTellb BHYTPEHHETO
cropaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MmeneHne BHYTpEHHEHW PHEPruu Teja MpU COBEPIICHUU PaOdOTHI: BBUIET MPOOKHU
u3 OYTBUIKHM TOJ] ACHCTBHUEM CKATOTO BO3/lyXa, HarpeBaHue d(upa B JaTyHHOU TpyOKe
nyTéM TpeHus (BUICOACMOHCTPALINS).

M3MmeHeHne BHYTPEHHEN SHEPIUH (TeEMIIepaTyphl) Tela NPy TEIUIoNepeaye.

OmnbIT 10 auabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoii TypOWHBI, JBUTATENS BHYTPEHHEIO CTOPAaHUS, PEAKTUBHOIO
JIBUTATEIS.

Yuenuueckuu saxcnepumenm, rabopamopHule pabomol

N3MmepeHne yaeapHOU TEMIIOEMKOCTH.

Tema 3. Azpezammuste cocmoanus eewecmea. Dazoewvie nepexoont

[TapooOpa3oBanne u KoHJeHcarus. McmapeHue u kumneHue. AOCONIOTHAsS H
OTHOCWUTEJIbHAsA BJAKHOCTh BO3AyXa. HachellleHHBIM map. YAelbHas Temiora
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JTaBJICHUS.

Tépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPONUS CBOMCTB
kpuctamwioB. JKunkue kpuctawibl. CoBpemeHHble Marepuanbl. [lnaBiaeHwe wu
KpUCTauM3aus. Y aelbHas Teriora miaBieHus. Cyomumanms.

YpaBHeHUE TEMJIOBOTO OaaHca.

TexHru4yeckrne yCTpOuCTBa U MPAKTUUECKOE PUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KaJOPUMETP, TEXHOJOTMU TOJYYEHHS COBPEMEHHBIX MATE€pHAIOB, B TOM YHCIE
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HAaHOMAaTEpPHAJIOB, 1 HAHOTEXHOJIOT U H.
Llemoncmpayuu
CBoiicTBa HACBHIIEHHBIX TTAPOB.
Kurnienue npu noHMKEHHOM JaBJICHUM.
CriocoObl U3MEpeHUsl BIAXKHOCTH.
Ha6mroieHre HarpeBaHus U IUIABJICHUS KPUCTAJUTMYECKOTO BEIECTBRA.
JleMoHCTpanus KpUCTaIOB.
Yuenuueckuii sxcnepumenm, 1abopamopHwle pabomol
N3mepenne OTHOCUTENBHOM BIQXKHOCTH BO31yXa.

Paznen 4. DuekrpoanHaMuka
Tema 1. dnexmpocmamuxa

OnekTpuzauus Teia. DJIEKTpUUECKUi 3apsia. JIBa BuAa 3JIEKTPUYECKUX 3aps0B.
[IpOBOAHUKH, AUINEKTPUKHU U ITOTYIPOBOJAHUKH. 3aKOH COXPAHEHUS JJIEKTPHUUECKOTO
3apsna.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodedHbl 3IEKTpUUECKUN 3apsl.
Onextpudeckoe noje. Hanpssk€HHOCTD asiekTprdeckoro nois. [IpuHnyn cynepno3unuu
ANEKTPUYECKUX MoJei. JINHUN HaNpsy)KEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGora cun anekrpocratuyeckoro mnoss. [lorenmuman. Pa3HOCTh MOTEHIIMANIOB.
[IpoBOIHMKM W JOHMDJIEKTPUKA B DJIEKTPOCTATHYECKOM Tose. J[manekTpuueckas
IIPOHUIIAEMOCTb.

DNeKTpoEMKOCTh. KoHaeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpA.
OHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

TexHudecknue yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHME.  DJIEKTPOCKOII,
ANEKTPOMETP,  AJNEKTpPOCTaTHYECKass  3allluTa,  3a3€eMJICHHE  BJIEKTPONpUOOpOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN alliapar, CTPYMHbBIA HPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHLKI AEHUCTBUSA DIIEKTPOMETPA.

B3anmopernicTBrue HaA3JIEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEL.

[IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIM3JIEKTPUKY B JIEKTPOCTATUUECKOM TMOJIE.

3aBUCUMOCTh JJEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIONAAU ILIACTHH,
PAcCTOSHUS MEXKy HUMHU U JUAJIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

Yuenuueckuii axcnepumenm, rabopamopHule pabomol

N3mepeHne anekTpoEMKOCTU KOHIEHCATOopa.

Tema 2. Ilocmosannwiit 31ekmpuyeckuit mok. Toku 6 paznuunvix cpeoax
DJIEKTPUUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO ToKa. IcTouHMKH
toka. Cuna Toka. [[oCTOSIHHBIN TOK.
Hanpsixenue. 3akon OMa 1J1s1 ydacTKa LEmu.
DJIEKTPUYECKOE  CONPOTUBIICHHE.  YIEIbHOE  COINPOTUBIICHUE  BEIIECTBA.

HOCJ’IC,Z[OB&TCJIBHOC, napajui€jibHOC, CMCITaHHOC COCAMHCHUEC IIPOBOJHUKOB.
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PaGota snextpudeckoro Toka. 3akoH [[xoynsi—JIenna. MOmHOCTh 371€KTPUUYECKOTO
TOKA.

DNEKTPOABMIKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBIEHUE MCTOYHUKA TOKA. 3aKOH
Owma 11 IOJTHOM (3aMKHYTO!) 3J1eKTprUecKoi menu. KopoTkoe 3aMbIKaHHE.

ONEKTPOHHAsI MPOBOIMMOCTh TBEPABIX METAJIOB. 3aBHCHUMOCTH COIPOTHBIICHHUS
METaJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DnekTpuiecKuil TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX MYYKOB.

[MomynpoBoguuku. CoOCTBEHHAs U MPUMECHAS] TPOBOJAUMOCTH MOTYIPOBOJHUKOB.
CaoiicTBa p—n-niepexoxa. IloaynpoBoiHUKOBBIE PUOOPBHI.

DIIEKTPUYECKUN TOK B pACTBOPAX M pacIliaBax 3JIEKTPOIUTOB. DIECKTPOIUTHYECKAS
JUCCOlMaIus. DIEKTPOIIHU3.

OnekTpudeckuid TOK B razax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIN pa3psl.
Mounus. [1na3zma.

TexHn4eckne ycTpoMCTBa M NMPAKTUYECKOE NMPUMEHEHHE. aMIIEPMETP, BOJIBTMETP,
peocTar, HICTOYHUKH TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIILHbIE
npuOOphl, TEPMOMETP  CONPOTUBICHHS, BaKyyMHBIM JUOJ, TEPMHUCTOPHl U
(GOoTOpE3UCTOPHI, NOTYHIPOBOAHUKOBBIN THOJ, rajJbBaHUKA.

Jlemoncmpayuu

M3MepeHne cuibl TOKA U HAIIPSDKEHUS.

3aBUCUMOCTb CONPOTUBIIEHUS IWJIMHAPUIECKUX IPOBOJHUKOB OT JJIMHBI, IIJIOMIAIH
IIONIEPEYHOTO CEUEHUS U MAaTEPHUAIIA.

CMelaHHOe COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe  w3MepeHue  BIEKTpOABMXKYLIEH  cuibl.  KopoTkoe  3amblkaHue
rajbBaHUYECKOIO IJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBHCUMOCTb CONPOTUBIIEHUSI METAIIIOB OT TEMIIEPATYPHI.

[TIpoBOIUMOCTE SJIEKTPOJUTOB.

HckpoBoii pa3psia ¥ IpOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSS TPOBOJAUMOCTD TUOJIA.

Yuenuueckuui sxcnepumenm, nabopamopHuvle pabomuol

N3y4yeHne cMEmaHHOTrO COEANHEHUS PESUCTOPOB.

N3mepenne dNEKTpOABMIKYILIEHM CUJIbI HCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHBIICHUS.

Habmroienne ammekTpoiunsa.

MexnpeaMeTHbie CBA3H

Nzyuenue kypca ¢pusuku 6a3zoBoro ypoBHs B 10 kimacce ocymiecTBisercs ¢ yuéTom
COJZIEPKATENBHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMH MaTEeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHUH.

Mesicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YYEHUEM METOAOB HAyIHOTO
NO3HAHMS: SIBJICHUE, HAYYHBIM (akT, TuroTesa, puandeckas BeIUMUYMHA, 3aKOH, TEOPHS,
HAOJI0/IEHUE, SKCIIEPUMEHT, MOICTTUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelieHne CUCTEMbl YpaBHEHUH, JUHEWHas (QyHKUuWsA, mapadona,
runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKUE (DYHKIIMU: CUHYC, KOCHUHYC,

TAHI'CHC, KOTAHI'CHC, OCHOBHOC TPHUI'OHOMCTPHUYCCKOC TOXIACCTBO, BCKTOPbI M HX
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MPOEKIIMU HAa OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexaHwdeckoe IBIKEHHE B JKUBOM mpupojae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpraHu3MOB (BHABI TEIUIONEpEaaun, TEIUIOBOE PABHOBECHE),
AIIEKTPUYECKUE ABJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE ATOMOB M MOJIEKYN, MOJb
BEILIECTBA, MOJISIPHASI MAacca, TEIUIOBBIE CBOWMCTBA TBEPHABIX TEJN, KUJKOCTEW U Tras3oB,
ANEKTPUYECKUE CBOMCTBA METAIIOB, AJIEKTPOJIATUYECKAS TUCCONUAMS, TAIIbBAHUKA.

l'eoepaghus’ BNaxxHOCTh BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETD.

Texnonocusn: mpeoOpa3oBaHUE JBIKCHUN C WCIOJb30BAaHUEM MEXaHHU3MOB, YUET
TPEHHSI B TEXHUKE, MOMAIIMIIHUKHA, WCIIOJIb30BAHUE 3aKOHA COXPAHEHHS HWMIIYJIbCa
B TeXHHKe (pakeTa, BOAOMET W APYrHe), ABUTaTeb BHYTPEHHETO CrOpaHMs, IapoBas
TypOuHa, OBITOBON XOJOMWILHUK, KOHIUIIMOHEDP, TEXHOJIOTHUH TTOTYICHHS COBPEMEHHBIX
MaTE€pUAIOB, B TOM YHCJIE HAHOMATE€PUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAs
3a111Ta, 3a3eMJICHHE  DJIEKTPONpUOOPOB, KCEPOKC, CTPYHHBIA  TIPUHTED,
AJIEKTPOHArpeBaTeIbHbIC TPHUOOPHI, JIEKTPOOCBETUTEIbHBIC TPHUOOPHI, TaJIbBaHUKA.

11 knace
Pa3zgea 4. daekrpoamHaMuka
Tema 3. Mazhummnoe noe. 1eKMpPOMAZHUMHAA UHOYKYUSA

[ToctosgnHble MarHuThl. B3auMoaelcTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nose. Bekrop MarHuTHOM WMHAYyKUMH. [IpuHOMO CyNepro3wIMi MarHUTHBIX MOJIEH.
JIuHun MarHuTHOM MHAYKUMU. KapThHa TMHUM MarHUTHOM MHIYKIIMH MOJISI TOCTOSIHHBIX
MarHuTOB.

MarauTtHoe 1osie NpoBOJAHUKA C TOKOM. KapTuHa JNMHHUN WHAYKIMU MarHUTHOTO
IOJISL JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'0 KOJIBLEBOTO IMPOBOJHNUKA, KATYIIKN
¢ TokoM. OnbIT Ipcrena. BzaumoieiicTBre NTPOBOAHUKOB C TOKOM.

Cuiia AMmnepa, e€ MoyJlb U HallpaBJICHHE.

Cuna Jlopenua, e€ mMonynb WM HampaBieHUE. [[BM>KEHUE 3apsKEHHOM YacTHUIIbI
B OJHOPOJIHOM MaraHuTHoM nojie. Pabora cumsr Jlopena.

SIBneHne 3aEeKTpOMarHUTHOM WHAYKIMH. [IOoTOK BekTOpa MarHUTHOW WHIYKIIHAH.
DNEeKTpOABMKYIIAsA CHIIa UHAYKIIMU. 3aKOH 3JIEKTPOMAarHuTHON MHaykuuu dapanes.

BuxpeBoe »snekrpuueckoe mosie.  OJEKTPOABMKYIIAS  CHJIA  HUHAYKIUU
B IPOBOJIHUKE, ABWKYIIEMCS MTOCTYIATEIBHO B OJJHOPOJHOM MarHuTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTD. SIBIEHNE CAMOMHIYKIIMU. DJICKTPOABUKYIIAs CUjla
CaMOMHYKIINH.

DHeprus MarHuTHOTO TOJISI KaTYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpoOMCTBa M NMPAKTUYECKOE NMPUMEHEHHE. MOCTOSHHBIE MATHUTHI,
AJIEKTPOMArHUTHI,  DJICKTPOJABUIATENlb,  YCKOPUTEIM  AJIEMEHTApHBIX  YAacCTHII,
WH]IYKIIUOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTkoHeHuEe QJICKTPOHHOI'O ITy4YKa MAaroHuTHBIM I1I0JICM.
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JIuHUM MHAYKIIMY MarHUTHOTO MOJIS.

B3anmonerncTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHME ANEKTPOMArHUTHON MHIYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTh JJIEKTPOJBMXKYIIEH CHJIBI MHAYKIMH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBiieHME CaMOUHYKIIUU.
Yuenuueckuui sxcnepumenm, 1abopamopHule pabomol

N3yueHrne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

HccnenoBanue AeMCTBUS MOCTOSIHHOTO MarHMTa Ha paMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON WHIYKIIUU.

Pa3nen 5. Kone6anusi M BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomacHUmMHbLe KON€OAHUA

KonebarensHas cucrema. CBOOOIHbIE MeXaHWYECKHE Kojebanus. ['apmMoHnueckue
koneOanus. [lepuon, yacrora, ammmtyna u (asa konedanuid. [IpyXKMHHBIA MasTHHK.
MareMaTtuueckuil MasTHUK. YpaBHEHHE TrapMOHUYEcKHX KosieOaHuid. lIpeBpamienue
HHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii KoHTYp. CBOOOAHBIC SJIEKTPOMArHUTHBIE KOJIEOAHUS B UJI€AJIbHOM
K0JIe0aTeIbHOM KOHTYpEe. AHAJOTUSI MEXIY MEXaHWYECKHUMH U DJIEKTPOMarHUTHBIMU
kojeOanusimu. @Popmyna TomcoHa. 3akoH COXpaHEHUS HHEPIUU B HJICAITLHOM
K0J1e0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aryxalmux KojeOaHusX. BbIHYXICHHbIE MEXaHUYECKHE
koJjieOanus. Pezonanc. BeIiHYKI€HHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennslii TOK. CHHYCOMAANBHBIN NEPEMEHHBIN TOK. MONTHOCTHh EPEMEHHOTO
TOKa. AMIUTUTYJTHOE U JEHCTBYIOIIEE 3HAaUCHHUE CUJIbl TOKA U HATIPSIAKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepegaya W MOTPEOJICHHE DJIEKTPUUYECKOU
SHEPruM. OKOJIOTMYECKUE PHUCKU TIPU MPOU3BOACTBE 3JEKTpodHepruu. KynbTypa
W CIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckne ycTpOMCTBA M MPAKTUYECKOE MTPUMEHEHUE:. JJIEKTPUUECKANA 3BOHOK,
reHepaTop MePEMEHHOr0 TOKa, JMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB  KoJIeOATEIbHOM CHCTeMbl  (MPYKHHHBIH — WIIH
MaTeMaTUYECKUIl MasSTHUK).

Habroienue 3aTyxaromux KojieOaHu.

HccnenoBanue CBOMCTB BhIHYKIECHHBIX KOJICOaAHUMH.

Hab6mronenue pesonanca.

CB0OOOTHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumutorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa W HANPsDKEHHUS OT BPEMCHH)
JUTSI DJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mpu  mocnenoBaTeNbHOM — COEAWHEHWH  PE3UCTOPA,  KATYIIKU
WHJYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUY 3JIEKTPONepelayu.
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Yuenuueckuui sxcnepumenm, 1abopamopHule pabomol

HccnenoBanne 3aBUCUMOCTH MEPUOJIA MANIBIX KOJIEOAHU Tpy3a HA HUTHU OT JITTUHBI
HUTHU U MaccChl rpy3a.

HccnenoBanne mepeMEHHOr0 TOKA B LENW W3 MOCIEAOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE B0JIHbL

MexaHnuueckue BOJIHBI, yclioBus  pacnpoctpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHus U JuinHa BoJiHbL. [lonepeunsie u npoaosasHbie BosiHbL. MHTEepdepenus
U U pakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBIL. Y CIOBUS H3JIYYEHHS JJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenranus BekTopoB E, B, V B anekrpomarnutHoil BoaHe. CBoMcCTBa
AJICKTPOMArHUTHBIX BOJH. OTpaXeHWe, MpeIoMIICHUE, Mospu3anus, audpakius,
unTepdepenius. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ikama SIEKTPOMArHUTHBIX BOJH. [IpUMEHEHHWE 3JIEKTPOMArHUTHBIX BOJIH

B TEXHHUKE U OBITY.

[TpuHIUTIBI paANOCBS3U U TeIeBUACHUS. Paguonokanms.

DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbI.

TexHudeckue yCTpOWCTBA U  MPAKTUYECKOE TMPUMEHEHHE. MYy3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JMAarHOCTUKAa B TEXHUKE U MEIUIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpoCcTpaHEHUE MTOTIEPEYHBIX U TTPOAOJILHBIX BOJIH.

KoneOmromieecs Teno Kak MCTOYHHK 3BYKa.

HaGmronenne oTpakeHus ¥ MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenune uatepdepeniinm u qudpakiny MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYI0M M 4acTOTOU
KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJH. OTPa)KEHUE, MNPEIOMIICHUE,

noJispusanus, nudpakius, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamonrHerHOE pacipOCTPaHEHHUE CBETA B OJJHOPOIHOM
cpene. JIyd cBera. ToueuHblii HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. l[locTpoeHue uU300paKeHU
B IJTOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI TPEIIOMJICHHS] CBeTa. AOCOJIOTHBIM TOKa3aTesb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenpHbli  yros IOJHOrO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. ClIOXKHBIN cocTaB 6eoro ceera. LIBer.

Cobupatomiue u paccenBaroniue JuH3bl. ToHKas auH3a. POKYCHOE PACCTOSHUE U
onThyeckas cuiaa TOHKOM sumH3bL. llocTpoenue wu3oOpakeHuii B COOHMpAOUMX U

pacCcCuBarOIIUX JIMH3AX. CDOpMy.JIa TOHKOM JIMH3EIL. yBeJII/I‘leHI/Ie, JaBacMoOc€ JIMH30MU.
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[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBas ontuka. Mntepdepenius cBera. KorepeHTHble MCTOYHUKU. Y CIOBUS
HAOMIOICHUSI MAaKCUMYMOB M MUHHUMYMOB B HMHTEP(EPEHIIMOHHOW KapTHHE OT JIBYX
cuH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. JudpakiuonHas pemérka. YcioBUe HAOMIOACHHS TIJIABHBIX
MaKCUMyMOB TIPH TIaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[lonspuzamust cBera. TexHHYECKUE YCTPOWCTBA U NMPAKTUYECKOE MPUMEHEHUE:
OUKH, JIyna, poToanmnapar, MpOEKIUOHHBIN anmnapar, MUKPOCKOII, TE€JIECKOI, BOJTOKOHHAS
ONTHKA, TUPPAKITHOHHAS PEIIETKA, TOJISIPOU.
Jlemoncmpayuu

[IpsiMmonMHEeliHOE  pacmpocTpaHEHHEe, OTpPaKEHHEe U NPEJIOMIIEHHE  CBeETa.
OnTuyeckue mpuoopBHI.

[TonHOE BHYTpEeHHEE OTpakeHrne. Mozenb CBeToBOAA.

HccnenoBanue CBOMCTB M300pa’KEHUM B JIMH3AX.

Moaenu MUKpOCKOTIA, TEECKOIIA.

Hab6mronienne naTepdepeHinm cBera.

Habmonenue nudpakiuu ceeta.

HaGmronenue nucrnepcuu cBera.

[Tony4yeHue criekTpa ¢ MOMOIIBIO MPU3MBI.

[TonydeHnue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKY.

Habmroienue nossipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3MmepeHue nmokazarens MpeJoMIICHUS CTeKIa.

HccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.

HaGmonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI clieNAJILHOI TEOPUH OTHOCUTEIbHOCTH

['paHnLIBI TPUMEHMMOCTH KJIACCUYECKOM MexaHukd. [loctynatel crienuanbHOU
TEOPUU OTHOCUTEIHOCTU: HWHBAPUAHTHOCTH MOJYJISI CKOPOCTHM CBETA B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH JUHINTENHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH M COKpalleHUe
JJTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsi3b Macchl ¢ SHEPTUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIbI. DHEPI U MTOKOSI.

Paznen 7. KBanTtoBas pusuka
Tema 1. dnemenmot Keanmoesoit onmuku

®otonbl. Popmyna [lnanka cBa3u 3HEpruM POTOHA C €ro 4YacTOTOH. DHEprus u
UMITyJIbC (DOTOHA.

OtkpeiTie u uccinenoBanue @orodddexra. Omnbitel A.I'. CroneroBa. 3aKOHBI
dotorddexra. VYpaBuenue OunmTeitHa g pororddexra. «KpacHas rpaHuUIay
dbotorddekra.

JlaBnenue ceera. OnbiTel I1.H. JIebenena.

XUMHUYECKOE ENCTBUE CBETA.

TexHuueckre yCTpoWcTBA M NPAKTUYECKOE MPUMEHEHHE. (DOTOIIEMEHT,
dboTogaTUHK, CoTHEUHAs! OaTapesi, CBETOINO/I.
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Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanne 3ak0HOB BHEIIHETO POTOIPPeKTa.

Ceeroauo.

Conneunas Oartapes.
Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccessHUIO —0-YaCTHII.
[Tnanerapuas monens atoMa. [loctynatsl bopa. M3nyuenue u nornomenre ¢pOTOHOB MPH
Nepexo/ie aToMa ¢ OJHOTO YPOBHsSI SHEPruu Ha Apyroi. Buasl cnextpoB. CriekTp ypoBHEN
SHEPIruM aTomMa BOAOPOLA.

BosiHoBbIe cBoiicTBa uactuil. Bomubl ge bpoitnsa. KopnyckynspHO-BOITHOBOM
JyaJIA3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3JTy4EHUE.

TexHudeckue ycTpoHCTBa M NPAKTHUYECKOE IIPUMEHEHME. CIIEKTPAJIBHBIA aHaIU3
(cexTpockort), na3ep, KBAHTOBBI KOMITHIOTED.
Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Ornpenenenune JJIMHBI BOJIHBI Ja3epa.

HaGmronenue TmHelyaThIX CIEKTPOB U3TYyYEHUS.

Jlazep.
Yuenuueckuui sxcnepumenm, nabopamopHuvie pabomuol

HaGmronenue imHeHyaToro CnekTpa.

Tema 3. Amomnoe sdpo

OKCHEPUMEHTHI, JOKa3bIBAIOLIME CIOXKHOCTh CTpoeHHs sapa. OTkpeiTHE
paanoakTuBHOCTH. OmnbIThl Pe3epdopra mo omnpeneneHuro cocTaBa paguOAKTUBHOIO
usnydenus. CBoiicTBa anbda-, OeTa-, raMMa-u3ilydeHus. BausiHue paairoakTUBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHa MW HeWTpoHa. Hyknonnas wMopens siapa ['eiizenOGepra—
WBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M30Tonsl.

Anbda-pacnaa. DNEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnai. 'amMma-usinydeHue.
3aKOH paJuOaKTUBHOTO pacajia.

DHeprus CBA3M HYKJIOHOB B sjipe. SnepHbie cuibl. Jledekt Macchl siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

SAnepusiii peakrop. TepmosinepHblii cunte3. [IpobiemMbl M MEPCHIEKTUBBI SIIEPHOM
DHEPIreTUKH. DKOJOTUUECKUE ACTIEKThI SIAEPHON SJHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIIOAEHHS U PETUCTPALIMU SJIEMEHTAPHBIX YACTHIL.

dyHaMeHTaIbHbIe B3auMoieHcTBUS. EAMHCTBO (pr3nueckoil KapTUHBI MHpA.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE. IO3UMETp, Kamepa
Bunbcona, simepHblit peakTop, aToMHas 6om0a.
Jlemoncmpayuu

CU€TYnK HOHU3HUPYIOIIMX YACTHULL.
Yuenuueckuu sxcnepumenm, rabopamophule pabomuol

HccnenoBanue TpekoB yacTHil (1o roToBbIM (poTorpadusim).
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Pa3znen 8. JjieMeHTHI ACTPOHOMHUU U ACTPOPU3NKH

Otanbl pa3BUTHS ACTpOHOMHUHU. [IpHKIagHOE W MUPOBO33PEHUECKOE 3HAYEHUE
aCTPOHOMHH.

Bun 3Bé3mHoro Heba. Co3Be3aus, sipkue 3BE3/1bl, TUTAHETHI, UX BUANMOE JIBIKCHUE.

ComnHeuHasi cucTemMa.

Connue. Conneunast akTuBHOCTh. MicTounuk sHepruun ConHua u 3BE31. 3BE3BI, UX
OCHOBHBIE€ XapaKTEPUCTUKHU. [[narpaMma «CreKTpaJIbHBIN KJIACC — CBETUMOCTbBY. 3BE3IbI
IJIABHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIsl 3BE3]] TJIaBHOM
nocyienoBarebHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpeMEHHBbIE NPEACTaBICHUS
0 TIPOUCXO0XKAEHUU U 3BOTOIMK CONMHIA U 3BE3/. DTallbl )KU3HU 3BE3.

Mueunsiii [Iyte — Hama 'anaktuka. [Tonoxxenue u nukenue Comnnua B I'anakTuke.
Tunsl ramakTuk. Paguoranaktuky u kBa3apbl. YEpHBIE ABIPHI B sIApPaX TAUTAKTHUK.

Bcenennas. Pacmmpenune Bcenennoi. 3akon Xa06sa. PazOeranme rajakTuk.
Teopus bonbsmoro B3peiBa. PEIMKTOBOE M3ITyUeHUE.

Macmrabnas crpyktypa Beenennoit. Meraranaktuka.

Hepeménubie mpoOieMbl aCTpOHOMHUM.

Yuenuueckue nabnooenus

HaGmronennss HEBOOPYKEHHBIM TJI1a30M € HCHOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKESHHUM JJIS OTIpeIeICHUs TIOJIOKEHUsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1hsi CEBEPHOro MONYIIAPUS U SIPKUE 3BE3IBI.

HaGmonenus B Teneckon JlyHsl, minanet, Mieunoro I[lytu.

O0o01maromiee nMOBTOPEHUE

Ponb ¢hu3uku 1 acTpOHOMHHU B 9KOHOMUYECKOM, TEXHOJIOTHISCKON, COITUAIBLHON H
ATUYECKON c(epax NeATeIbHOCTH YeJOBEKa, posib U MecTO (U3MKA M ACTPOHOMHUHU
B COBPEMEHHOM HAYYHOW KapTUHE MHpPA, poJib (PU3HUYECKOW TEOopuu B (POPMUPOBAHU U
NPENCTABICHUA O (PU3NYECKOM KapTUHE MHUpPA, MECTO (PU3MYECKON KapTHUHBI MHpa
B 00ILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O MPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3ydenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBisercs ¢ yuéTom
COJIep)KaTeNIbHBIX MEXKITPEAMETHBIX CBSI3€H ¢ KypcaMH MaTEMaTUKH, OMOJIOTHH, XUMHH,
reorpau U TEXHOJOTHUH.

Meowcnpeomemuvie nousamus, CBS3aHHBIE C W3y4YEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIN (DAKT, TUMIOTE3a, PU3MUECcKas BEIWUYMHA, 3aKOH, TEOpHS,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIE]b, U3MEPEHUE.

Mamemamuxka: pelieHUe CUCTEMbl ypaBHECHM, TPUTOHOMETPUYECKUE (YHKIUU:
CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPbl M WX IMPOEKIMU HA OCH KOOPJHMHAT, CIIOKECHUE BEKTOPOB, ITPOWU3BOJIHBIE
AJIeMEHTapHBbIX (QYHKIUN, MPU3HAKU MOJ00US TPEYroJbHUKOB, OMPEACICHUE TIIOIa N
IJI0CKUX (hUryp u oobEéma Ted.

buonocus: snekrpudeckue SIBICHUS B )KUBOU MPUPO/IE, KOJIeOATEeIbHbBIC TBUKEHUS
B JKMBOM IIPUPOAE, ONTUYECKHUE SIBICHUS B JKUBOW IPUPOJE, NCHUCTBUE pPagualU
HA KUBBIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYypa TBEPIBIX TeEl,
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MEXaHU3MbI 00pPa30BaHUs KPUCTAIUTMUECKON PEMIETKH, CIIEKTPATbHBIN aHAIN3.
l'eocpagus: marHUTHBIE MONIOCAa 3€MJIM, 3aJIe)KM MAarHUTHBIX pyl, (OTOChEMKA
36MHOM MTOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUN.

Texnonocus: NWHUM  DJIEKTPONEpENad, TIEHEpaTop  IEPEMEHHOIO  TOKa,
AIEKTPOJBUTATEINb, UHIYKIIMOHHAS [1€4b, paap, paAUONPUEMHUK, TEJIIEBU30p, AHTCHHA,
tenedor, CBYU-meub, NPOCKIMOHHBIA ammapar, BOJIOKOHHAS OINTHKA, COJHEYHAS
Oarapes.

Ilnanupyembie pe3yJbTaThl OCBOEHHE MPOrpaMM 1o Gpu3uKe HA YPOBHE CPeIHEro
o01ero oopazoBaHusi

OcBoenne yueOHoro mnpeamera «®Dusuka» Ha YpPOBHE CpPEIHETO OOIIEro
oOpaszoBanusi (0a30BBI YpOBEHB) ODKHO OOECHEUUTH JOCTHIKEHUE CIEHAYIONINX
JUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSI y4deOHOro mnpeaMera «®Du3UKay JOJHKHBI
OTpakaThb TOTOBHOCTb M  CIOCOOHOCTh  OOYYalomMXCS  PYKOBOJICTBOBATHCS
chopMUpOBAaHHOM BHYTPEHHEW TO3UMLMEH JUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCXKJICHUN, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSM POCCHUMCKOro OOIIECTBa, pACIIUPEHUE >KU3HEHHOTO OMNbITa U OIbITA
JNESITEIbHOCTH B MPOLIECCE pealu3allid OCHOBHBIX HAIPABICHUM BOCIHUTATEIbHOU
JESTENbHOCTH, B TOM YHCJIE B YACTHU:

1) rpakaaHCKOr 0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON IMO3UITMK OOYyJaroIIerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUMCKOrO OOIIECTBA;

MIPUHSTHE TPaJIUIIMOHHBIX 00IIIeYEITOBEYECCKUX T'YMaHUCTUYECKHUX u
JIEMOKPATUYECKUX IIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEIATEIbHOCTh B HHTEpPEcax TIPa)kKJaHCKOTO
o0IecTBa, y4acTBOBaTh B CAaMOYIIPABJICHUN B 00pa30BaTeIbHOM OpraHU3allNH,

YMEHHUE B3aUMOJICMCTBOBATh C COLMAIILHBIMA MHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSIMY U HA3HAUYCHUEM;

TOTOBHOCTb K TYMAHUTaPHOM U BOJIOHTEPCKOM JESATENBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS :
c(hOpMUPOBAHHOCTH POCCUICKOM IPaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA,
LICHHOCTHOE OTHOILICHWE K TOCYAAapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pOCCUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
c(hOpMUPOBAHHOCTb HPABCTBEHHOTI'O CO3HAHUSI, STUYECKOTO MTOBEICHUS;
CIIOCOOHOCTh OIICHHMBATh CHUTYyallMl0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HAa MOPAIbHO-HPABCTBEHHBICE HOPMBI W LEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOTO;
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OCO3HaHHUEC JIMYHOI'O BKJIaJa B IIOCTPOCHUC YCTOI>’I‘{I/IBOI“O 6y,ZIYH.ICI‘O;

4) 3¢TeTHYECKOr0 BOCTIMTAHHA:
3CTETHMYECKOE OTHOIICHHWE K MHPY, BKJIIOYas ICTETHKY HAydHOT'O TBOPYECTBA,
IPHUCYIIETo (PU3NIECKOM HAYKE;

5) Tpy10BOTr0 BOCIIMTAHUS

UHTEpEC K pa3iuyHbIM cepaM MpodecCHOHATLHON NESITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DM3UKOW M TEXHUKOUM, YMEHHE COBEpPIIATh OCO3HAHHBIN BRIOOp OymyIei
npodeccun u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 0071aCTH (PU3UKU
Ha MPOTSHKEHUHU BCEH KU3HH,

6) 3K0JIOTHYeCKOr0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh SKOJIOTUYECKOI KyJIbTYpBhl, 0CO3HAHHE IT100aTbHOT0 XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAaHUPOBAHUE U OCYILECTBJICHHE JIEUCTBUN B OKPYXKAIOIIEH Cpelae Ha OCHOBE
3HAHUSA LIeJe yCTONYMBOIO pa3BUTHUS YEJIOBEUECTBA;

Pacmmpenue ompiTa OESTENBHOCTH SKOJOTMYECKOW HAMNpPaBIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HaHUHU 10 (pu3mKe;

7) HIEeHHOCTH HAYYHOT 0 TO3HAHMSI:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3UUECKON HAYKU;

OCO3HAHWE LIEHHOCTH HAay4YHOMW NESITeIbHOCTH, TOTOBHOCTh B MPOLECCE M3yYEHUS
(GU3MKKM  OCYIIECTBIATh  MPOEKTHYIO U  HMCCIENOBAaTEIbCKYIO  JEATEIbHOCTD
WHJMBUyaJIbHO U B TPYIIIIE.

MeranpeameTrHsbie pe3yabTaThl

I[lo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YYeOHBbIE 1eHCTBUS
ba3oBbie 1oruvyecKkue 1eMcTBUA:

CaMOCTOSITENTLHO (DOPMYIMPOBATHh U AKTYaJTU3UPOBATH MPOOJIEMY, paccMaTpyBaTh
€€ BCECTOPOHHE;

OoIpCACIATh LICIU ACATCIIbHOCTH, 3a1aBaThb IIApPpaMCETPbl U KPUTCPHUH UX JOCTHIKCHUA,

BbIABJIATH 3aKOHOMCPHOCTH M IMPOTUBOPCUHA B pPAaCCMATPUBACMBIX (1)I/IBI/IIICCKI/IX
SABJICHUAX,

pa3palarbiBaTh IUIAH pEIICHUS TPoOJeMbl C YU4ETOM aHaIM3a HWMEIOIIUXCS
MaTCPUAJIbHBIX U HEMATCPHAJIbHBIX pecprOB;

BHOCHTb KOPPCKTUBBI B ACATCIBHOCTb, OLCHUBATL COOTBCTCTBUC PCIYJIbTATOB
oejriM, OOCHHUBATh PUCKHU HOCJ'ICI[CTBI/Iﬁ JCATCIILBHOCTH,

KOOPANMHHUPOBATHL M BBIIIOJHATH pa60Ty B YCIOBHAX PCAJIBHOI'O, BUPTYAJIbHOTI'O U
KOMOMHUPOBAHHOI'O B3aUMO/ICUCTBUS;

Pa3BUBATb KPCATHUBHOC MBIIIJICHUC ITPH PCIICHUH )KU3HCHHBIX HpO6JICM.

Bba3zoBble ucciienoBarejbCcKue 1eMCTBUA.
BJIQJICTh HAY4YHOM TEPMUHOJIOTUEH, KIIOUYEBBIMH MOHATUSIMH M METOJaMH
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bu3nyecKoil HayKH,

BJIJICTh HaBBIKAMU Y4EOHO-HMCCIENOBATEILCKOW M MPOCKTHOW JeSTEIbHOCTH
B oOnacti (pU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY TIOHCKY
METOJIOB PelICHUS 3a1a4 (U3NUECKOTO COMICPIKAHUsI, TIPHMEHEHUIO Pa3IMYHBIX METOIOB
TIO3HAHHS;

BIAJCTh BUJAMH JCSITEIBHOCTH TIO TIOJYYCHUIO HOBOTO 3HAHUS, €0
MHTEPIIPETAIINH, TPEOOPa30BAHUIO U MPUMEHEHUIO B PA3IIMYHBIX YYEOHBIX CHUTYaIUsX,
B TOM YHCJIC TIPU CO3JaHUH Y4EOHBIX MPOCKTOB B 00JIACTH (PHU3HKH;

BBISIBJIATH IPUYHHHO-CIICIICTBEHHBIC CBS3H U aKTyaJM3UPOBATh 3a/1a4y, BBIJIBUTaTh
THIIOTE3y €€ PelIeHHs, HaXOAUTh apryMEHTHI IS JOKAa3aTeIhCTBA CBOMX YTBEP)KIICHHIH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHANM3UPOBATh IMOJIYYCHHBIE B XOJ€ PEIICHHsS 3aJa4ll Pe3yabTaThl, KPUTUYCCKH
OLICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh W (QOPMYIHPOBATH COOCTBEHHBIE 3aJaud B  00pa3oBaTEIbHOM
NeSITEeIbHOCTH, B TOM YHCJIE TIPU U3yYCHUU (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HAaHUS 10 (U3MKE B  NPAKTUYCCKYID  OO0JIACTh
KHU3HENIEATSILHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UCH, IPEAJIaraTh OPUTHHAIBHBIE TIOAXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33a49H, TOMYCKAIOIINE albTePHATHBHbIC PEIICHUS.

Pabora c ungopmanmei:

BJIQJICTh HABBIKAMHU TOJy4YeHUsS HWHGOPMAIMH  (PU3NYECKOTO  COACPKAHUS
U3 HCTOYHHMKOB Ppa3HBIX THUIIOB, CAMOCTOSTEIHLHO OCYIIECTBIISATh IIOWMCK, aHaJU3,
CHUCTEMATH3AIMI0 W WHTEPIPETAIMI0 HHPOPMAIMK PA3TMIHBIX BHIOB H (HopMm
TIPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH HH(OpPMAITUH;

HCITOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX ¥ KOMMYHHKAITMOHHBIX TEXHOJIOTHHA
B PCIICHWU KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTraHHW3AI[MOHHBIX  3ajad
¢ coOmojeHueM TpeOOBAaHMM JProOHOMHUKH, TEXHHKU O€30MacHOCTH, THUTHUCHBI,
pecypcocOepexeHurs, TMpaBOBbIX U OITUYECKUX HOPM, HOPM HUHOOPMAIIMOHHON
0€30aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACP)KAHUS B Pa3IMYHBIX Gopmarax ¢ yIETOM
Ha3HaueHus WHGOPMAIMU W IICJICBOM ayIUTOPHH, BBIOMpas ONTHMaIbHYIO (opMy
MIPE/ICTABIICHUS U BU3YaJIU3aIlUH.

KoMMyHuKaTHBHBIC YHHBEPCAJIbHBIC Y4eOHbIC 1eHCTBUS:
OCYIIECTBIIATH OOIIIEHUE Ha YpOKaX (PU3UKHU U BO BHE-YPOUHOU JIESATEIHHOCTH,
pacio3HaBaTh MPCAINIOCHUIKA KOH(l)J'II/IKTHBIX CI/ITyaI_II/Iﬁ U CMATYaTh KOH(l)J'H/IKTBI;
pa3BépHYTO N JIOTUYIHO HU3JIaraTb CBOKO TOYKY 3pCHUA C UCIIOJIb30BAHUCM A3bIKOBLIX
CPEICTB;
ITOHUMATb U UCII0JIB30BaTh IIPCUMYIIICCTBA KOMaH,HHOfI N MHAUBUAYAJIbH ou pa6OTI>I;
BBIOMPATh TEMATHUKY U METOJIbl COBMECTHBIX JICUCTBUI C YUETOM OOIIMX HHTEPECOB,
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1 BO3MOKHOCTEM KaXa0T0 4WiIeHa KOJUICKTHBA,
IIPUHUMATDb LCJIN COBMECTHOM ACATCIIBHOCTHU, OPraHrn30BbIBATh U KOOPAWHHUPOBATH

JICVCTBHUS 1O €€ TOCTUKEHHIO: COCTABJIATH IUIaH AEUCTBUM, PACIIPEAETATH POJIU C YUETOM
MHEHUM YYaCTHUKOB, OOCYXIaTh PEe3yJIbTaThl COBMECTHOU PabOTHI;

OIICHWBATh KA4e€CTBO CBOETO BKJIAJa M KaKIOTO yJ4aCTHHKAa KOMaHABl B OOITUI
pe3yNbTat 1no pazpaboTaHHBIM KPUTEPUSIM,

NpeaaraTb  HOBBIE NPOEKThI, OICHUBATh MJEU C MO3WIMU HOBU3HBHI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIATh MO3UTUBHOE CTPATETMUYECKOE MTOBEICHUE B PA3JIMYHBIX CUTYAIUAX,
MIPOSIBIIATH TBOPUYECTBO M BOOOpaKEHNE, OBITh MHUITMATHBHBIM.

PerynsiTuBHBIC yHUBEpPCAJIbHbIC YUeOHbIE JeiiCTBUA
Camoopranuszanmusi:

CaMOCTOSTENILHO OCYIIECTBIISATh I03HABATEIbHYIO JESTEILHOCTD B 00J1aCTH (PU3UKU
U acCTPOHOMHHM, BBISBISATH NPOOJEMBI, CTaBUTh M (POpPMyIUpOBaTh COOCTBEHHBIE
3a]1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEUICHUS PACUETHBIX U KAaUYECTBEHHBIX 3ajad,
IUIaH  BBIMOJHEHUS MPAaKTUYECKOM paboThl C Y4ETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEAIOYTEHHIH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM,

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelleHHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO APYAUIMU B 00JACTU (PUBHKH,
MOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTeNbHbIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAJIBbHBIM HHTEJJICKT !

JlaBaTh OLICHKY HOBBIM CHUTYyalHsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJICTh HaBBIKAMU TO3HABATENIHLHON pedIeKCMM KaK OCO3HAHMS COBEPIIACMBIX
JEVCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIONIb30BaTh MPUEMBI pedrekcur s OLEHKM CHUTyalluH, BbIOOpa BEPHOIO
peuieHus;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX IPU AHAJIM3E PE3YJIbTATOB ACATENBHOCTH;

NPUHUMATH ce0sl, MIOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTRBA,

IIPUHAMATh MOTUBBI M apIYMEHTBI IPYTUX [PH aHAJIU3€E PE3YIbTATOB NESITENBHOCTH,

MPU3HABATh CBOE MPaABO M MPABO APYIHX HA OMIHUOKH.

B nponecce 1ocTHKEeHNs TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI IIPOTrPaMMBI 110
bu3uKe U1 YPOBHS CpeTHEro 00111ero 00pa3oBaHus y 00yUJaromuxcs
COBEPIICHCTBYETCS MPEANOIAararouid 3MOLIMOHAIbHBIN UHTEIIJIEKT,
c(hOpMHPOBAHHOCT:
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CaMOCO3HaHHs, BK/IIOYAIOIIET0 CIOCOOHOCTH IIOHMMATh CBOE SMOIIMOHAJIBHOE
COCTOSTHWE, BUJICTh HAMPABIICHUS Pa3BUTHUS COOCTBEHHOW IMOIMOHATIBLHOU Cephl, OBITH
YBEpPEHHBIM B ceOe;

CaMOPETYJIMPOBAHUSI, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aIalITUPOBATHCS K AMOIIMOHAIbHBIM
W3MEHCHUSIM U MIPOSIBIIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEW MOTHUBAIMK, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTIXKCHUIO M U
yCIiexXy, ONTHMHU3M, HWHUIMATUBHOCTb, YMEHHE JCHCTBOBAaTh, HCXOAs U3 CBOHUX
BO3MOKHOCTEH,

SMIIATHH, BKJIIOYAIONIEH CIOCOOHOCTh ITOHMMATh SMOIMOHAJIBLHOE COCTOSHHE
JIPYrUX, YIUTHIBATh €TI0 MPU OCYIIECTBICHUH OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHIO U
CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIMX CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C APYTUMU JIIOJAbMU, 3a00TUTHCS, POSBIISITH HUHTEPEC U pa3peniaTh KOHPIUKTHI.

IIpeameTHbIE pe3yJIbTATHI

K kony obydenuss B 10 kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OO yJAIOMIMXCA YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpPAX POJib M MecTo (U3UMKUM B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHpPA, B PA3BUTHH COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKON AEATEIbHOCTH JOJIEH;

YYUTHIBATh  TPaHUIBl MPUMEHEHUS]  HM3YYEHHBIX  (PU3HUECKUX  MOJIEICH:
MaTepHalibHas TOYKAa, WHEpLHAIbHAs CUCTEMa OTCUY€ra, abCOJIOTHO TBEPAOE TEIIO,
WJICAUIbHBIN Ta3, MOJEIM CTPOCHUS Ta30B, JXKUIAKOCTEM WM TBEPABIX TeEJ, TOYEUYHBIN
ANEKTPUUECKUH 3apsj NPy PEIIeHUH (PU3NYECKUX 33]1aY;

pacro3HaBaTth (HU3UUECKHE SIBJICHUS (MPOIECChI) M OOBSICHATHL MX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHHS BEIIECTBA U
JJIEKTPOAUHAMUKN. PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJMHEWHOE IBUKCHHE,
CBOOOJHOE TMAJICHHE TEJ, JIBXKCHHE 10 OKPY)KHOCTH, WHEpLUs, B3aUMOJIECHCTBHE
ten, auddysus, OpPOyHOBCKOE ABMIKEHHE, CTPOCHUE >KMAKOCTEH W TBEPABIX TeI,
U3MEHEHHEe 00bEMa Tel MpH HarpeBaHWd (OXJIaXJICHUH), TEIUIOBOE PaBHOBECHE,
UCIIapeHNe, KOHJCHCAIIUS, TUIABJICHUE, KPUCTAILIM3AlUsl, KUTIEHUE, BIIaXKHOCTh BO3/yXa,
MOBBIIIEHUE JIABJICHHS ra3a MPU €ro HarpeBaHWM B 3aKPBITOM COCYAE, CBSI3b MEXKIY
napaMeTpaMu COCTOSIHUSI Ta3a B HM3O0IPOIIeCCax, AJEKTpU3alus TeJl, B3aUMOJICUCTBUE
3aps10B,;

OMHUCHIBATh MEXAaHWYECKOE JIBMIKCHHME, UCIONb3YyS (PU3MYECKUE BEITUYUHBI.
KOOpJIMHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teia, CHIIAa, UMITYJIbC
Tena, KUHETUYECKas DSHEprusi, NOTECHLUUAJbHAs JSHEpPrusi, MeXaHuyeckas pabora,
MEXaHUY€eCKasi MOIIHOCTh; TPU OMUCAHUM MPABWJIBHO TPAKTOBATH (DPU3UUYECKUUM CMBICI
UCIIOJIb3YeMbIX ~BEJIIMYMH, WX OOO3HAUEHUS W EAUHUIBI, HaXOAUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UUYECKYIO BEJIMUUHY C IPYTUMU BEJIMUYNHAMH;

OMMCHIBATh M3YYECHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS, UCIIONb3YS
dbu3nYecKue BEIMYMHBI. JIaBJICHUE Ta3a, TEMIIepaTypa, CPEIHsS KHHETUYECKasi SHEePTUsl

XaO0THYCCKOIo  ABMIKCHHUS  MOJICKYII, Cp€aAHCKBaApaTUYHAA CKOPOCTb MOJICKYII,
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KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, paboTa raza, Kod(QQUIMEHT IOJIE3HOTO
JEUCTBUSl TEIUIOBOTO JIBUTATENs; MPU OMMCAHUHW IMPABHIBHO TPAKTOBATH (DU3UYECKUIMA
CMBICJT MCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUCHHUS W €IAWHUIIbI, HAXOJUTh (hOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMH BEJIMUYHUHAM,

OMHCHIBATh HM3YYCHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA M AJICKTPUUYECKHUE
sBIICHUS (IIPOIECCHI), HWCIONB3YS (DHU3MUECKHE BEIMYMHBI. JJICKTPUUICCKUN  3apsi,
IEKTPUUYECKOE TI0JI€, HAMPsHKEHHOCTh TOJIS, IMOTEHIIMAJ, Pa3HOCTh IOTEHIINAJIOB,
IIPY ONUCAHUU TPABUILHO TPAKTOBATHh (PU3MUECKUI CMBICI UCIIOIb3YEMBIX BEIMYUH, UX
0003HaUEHUS M €IWHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (PU3HUECKYIO
BEJIMYMHY C IPYTUMHU BEIMYMHAMH,

aHATM3UPOBATH (PU3UIECKUE TIPOIICCCHI U SIBJICHUS, HCTIONB3Ys (PU3UICCKHE 3aKOHBI
W TOpUHIUIIBL. 3akoH BcemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa, 3akoH
COXpaHCHHS MEXaHWYECKOM DJHEPruM, 3aKOH COXPAHCHHS UMITYJIbCA, MPHHITUII
CYNEPIIO3UIIMA CHJI, TPUHIWIN pPABHONPABUS WHEPIIMATIBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KHHETUUECKYIO TCOPHIO CTPOCHHS BEIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpelHe KWHETHYECKOW DJHEPruu TEIJIOBOTO JBMKCHHUS MOJEKYJI ¢ aOCOJIOTHOMN
TEMITepaTypOi, TIEPBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAHCHHS DJIEKTPUUCCKOTO
3apsaa, 3akoH KyJoHa, Mpu 3TOM pa3iuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAXKEHUE U YCIOBUS (TpaHMIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC NPHHIIUIBI JEHCTBUS MAIIMH, TPHUOOPOB U TEXHHYECKHUX
YCTPOKMCTB; pa3nuyaTh YCIOBHS HX OE€30MaCHOTO HCIIOJIh30BAHWUS B TIOBCEIHEBHOU
JKU3HU,

BBITIOJTHATBH DKCIIEPUMEHTHI 110 UCCIIEIOBAaHUIO (DU3NUECKUX SBICHUM W TIPOIIECCOB
C WCIIONB30BAaHUEM TMPSMBIX, U KOCBEHHBIX W3MEPECHHH, TPHU ITOM (POpMYIHUpOBaTH
npooOyiemy/3agady H TUIOTE3y Y4eOHOro OSKCIEPUMEHTa, COOHMpaTh YCTaHOBKY
U3 MPEIIOKEHHOTO 000pYA0BaHUS, IPOBOJAMUTH OIBIT i (POPMYIIMPOBATH BHIBOJIHI,

OCYIIECTBIIATH MPSAMBIE U KOCBCHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, ITPH ITOM
BBIOWPATh ONTHMAJBHBIA CITIOCO0 HW3MEPEHHS M HCIOJB30BaTh H3BECTHBIC METO/IBI
OLIEHKH NOTPENIHOCTEN U3MEPEHU;

MCCJIeI0OBATh 3aBUCUMOCTH MEXKY (GU3NYSCKUMH BEIMYNHAMH C MCTIOJIb30BAaHUEM
MPSIMBIX U3MEPECHHH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCUPOBATh PE3YIbTAThI
MOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHJIC TAOJUI] M rpadHKOB, JelaTh
BBIBOJIBI TI0 PE3yJIbTaTaM HCCIIC/IOBAHNUS,

coOJIr0IaTh TIPpaBMIIa OE30IIACHOTO TPY/Aa IMPH MPOBEICHUH UCCICIOBAHUI B paMKax
y4eOHOTO DJKCIEPUMEHTa, Y4eOHO-MCCIIEIOBATEILCKOM W TIPOEKTHOW JESTEIbHOCTH
C UCIIOJIb30BAaHMEM U3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYI0OBAHNS;

peniath pacy€THBIC 3a/laud C SBHO 33JaHHON (DU3MUECKOW MOJIENbI0, MCIOIb3YS
dbu3nUecKkue 3aKOHBI W TIPUHIUIIBI, HA OCHOBE aHajiW3a YCJIOBHS 3aJladyd BHIOMPATH
bU3UYECKYI0 MOJIEIb, BBIJCHATh (PU3MUECKUE BEIUYUHBI U (POPMYIIbI, HEOOXOANMBIC
JUTsl €€ pereHus, MPOBOJUTh PACUETHI M OIICHUBATh PEATbHOCTH MOTYYEHHOTO 3HAUYCHUS
(bu3nYecKol BEIIMUHUHBI;

pemiaTh Ka4yeCTBEHHBIE 3aJlayd. BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUYHBYIO
IIEMIOYKY PpACCYKJACHUH ¢ OMOpOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
dbuzuveckue SBICHNUS;
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WCIIOJIb30BaTh TIPU PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHBIC WH(POPMAIMOHHBIC
TEXHOJOTUU [UJI1 TOMCKA, CTPYKTYpUPOBAHHUS, HMHTEPNPETAUN U TPEACTABICHUS
y4eOHON U HAyYHO-TIONMYJSIPHON HH(pOPMAIIUU, TTOJTYYEHHON U3 Pa3InYHbIX HCTOYHUKOB,
KPUTHUYECKU aHAIU3UPOBATh MOTydaeMyro HHGOPMAIIHIO;

MPUBOAUTHh TPUMEPHl BKIAJAa POCCHHCKAX H 3apyOCKHBIX YIEHBIX-(DU3UKOB
B Pa3BUTHEC HAYKH, OOBICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKHU U
TEXHOJIOTUH,

UCIIOJIh30BaTh TEOPETHYECKHE 3HAHWS 10 (PU3MKe B TOBCEAHEBHOW >KU3HU
1 obecriedeHrss 0€30MacHOCTH TpH oOpalleHHuH ¢ NpUOopaMH M TEXHUYECKUMU
YCTPOMCTBAMHU, JUIsI COXpaHEHHUS 3J0POBbSI W COOJIIOACHUS HOPM SKOJOTHYECKOTO
MOBEJICHHUS B OKpPYKaIOIIEH cpeie;

paboTath B TPYIIIIE C BHITTOJHEHUEM Pa3IMYHBIX COIUATIBLHBIX POJICH, TIJIaHUPOBATH
paboTy Tpymnbl, palUOHAILHO paclpeneisaTh OO0S3aHHOCTH W IUIAHUPOBATH
JESITENbHOCTh B HECTAHAAPTHBIX CUTYAlMSX, AJIEKBATHO OLECHUBATh BKJIAJ KaXIOTO
13 YIaCTHUKOB TPYIIIHI B PEIICHUE paccMaTPUBAEMOM MPOOIEMBI.

K xoniy obydenuss B 11 kiiacce mpenMeTHbIE Pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y 00 y4AIOIIMXCA YMEHUN:

JEMOHCTPUPOBATh Ha TNpUMEpax poib W MecTo ¢Gu3MKu B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHpA, B PA3BUTHH COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B IPAKTUYECKOM JEATEIBbHOCTH JIOJIEH, LEJIOCTHOCTh M E€AUHCTBO
(bu3HYecKoi KapTUHBI MUPA,;

YYUTBHIBATH TPAHUIIBI MPUMEHEHUS W3YYCHHBIX (DU3MUYECKUX MOJEIEH: TOUYCUHBIN
IEKTPUUECKHUH 3apsiji, Tyd CBETa, TOYCHUHBI UCTOYHHUK CBETA, SIFIEPHASI MOJIEIbh aTOMa,
HYKJIOHHAsI MOJIEJIb AaTOMHOTO Siipa TP pelieHrnn GU3NIeCcKuX 3a/1ad,

pacrio3HaBaTh (DU3HYCCKUE SIBJICHUS (MPOIECCH) M OOBSICHATH HMX Ha OCHOBE
3aKOHOB JJIEKTPOJAMHAMHUKH W KBAaHTOBOM (PU3WKH: DIIEKTpHUYECKas MPOBOAMMOCTD,
TEIUIOBOE, CBETOBOE, XHMMHUYECKOE, MAarHUTHOE JCHCTBHsS TOKa, B3aUMOJICHCTBHE
MarHuTOB, 3JICKTPOMArHUTHAS WHIYKIUS, JSHCTBHE MarHUTHOTO TOJS Ha MPOBOJTHHUK
C TOKOM U [BIDKYIIUWCS 3apsil, OJICKTPOMArHUTHBIE KOJEOAHWS U  BOJIHBI,
OPSIMOJIMHEMHOE pacipoCTpaHEHUE CBETa, OTPaXKEHHE, MpesioMIIeHne, HHTephepeHLus,
nudpakiuus W TOJNSAPU3AIMS CBETa, JUCIEPCHS CBeTa, (PoTodyekTpudeckuii 3ddekr
(boToaddexT), cBeTOBOE MaBlicHHWE, BO3HMKHOBCHHME JIMHEHYATOrO CIEKTpa aToMa
BOJIOPO/JIa, ECTECTBEHHAS U UCKYCCTBEHHAS paIMOaKTUBHOCTD;

ONMCHIBATh HM3YyYCHHBIC CBOMCTBA BEHISCTBA (DJIICKTPUYECKHE, MAarHUTHBIC,
ONTUYECKHE, IIEKTPUIECKYI0 MPOBOAMMOCTh PA3NUYHBIX CPEI) M JJIEKTPOMArHUTHHIE
siBIICHHS (ITPOIICCCHI), UCIONB3Ysl (PU3UUECKHUE BEIMUMHBI JCKTPUUCCKUN 3apsi, CUiia
TOKa, DJJIGKTPUYECKOE HAaIpsSKEHUE, DIEKTPUYECKOE COMNPOTUBICHUE, PA3HOCTh
MOTEHIINAJIOB, JIEKTPOABUKYIIAs CUiIa, paboTa ToKa, MHAYKIIAS MAarHUTHOTO TIOJIS, CHJIa
Awmmepa, cwia JlopeHlla, WHIYKTUBHOCTh KATYIIKH, DHEPTUS JJIEKTPUUECKOTO U
MAarHUTHOTO IOJIeH, IEPUOJl U YacToTa KojiebaHuM B KO1e0aTebHOM KOHTYpE, 3apsia U
CHJIa TOKa B MpOIECCe TapMOHMYECKHX DJIEKTPOMATHUTHBIX KoJeOaHuid, (HOKyCHOE

PaCCTOAIHHUEC MW OINTHYCCKasa CHJia JIMH3bI, IIpH OIHWCAHHWKW IIPABHUIIBHO TPAaKTOBATH
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(bU3UYEeCKU CMBICI UCIIONB3yEeMbIX BEIMYUH, UX 0003HAYCHUS U CAMHUIII, YKa3bIBATh
(dbopMyIIBI, CBA3BIBAIONINE JAaHHYIO (U3MUECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMM,

OTKCHIBATH W3yYEHHBIE KBAaHTOBBIC SBJICHUS W MPOIIECCHI, UCIIONB3Ys (PU3HUECCKUE
BEJIMYUHBI. CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YaCTOTA CBETA, SHEPTUS
¥ uMIyibC GOTOHA, IEPUO/ MOoJypacnaja, SHEPrus CBsI3U aTOMHBIX S7Ep, IIPU ONMMCAHUU
MIPaBUIILHO TPAKTOBATh (PU3MUECKUN CMBICIT UCIIOJIB3YEMBIX BEJIUYHH, UX 0003HAUCHUS U
CAUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSA3BIBAIOIIME JaHHYIO (U3UUYECKYIO BEIUYHHY
C IPYTrUMHU BEJIMYMHAMU, BBIYUCIIATh 3HAUEHNE (PU3NUECKON BETMYUHBI,

aHATM3UPOBATH (PU3UIECKUE TIPOLICCCHI U SIBJICHUS, HCTIONB3Ys (DU3UICCKHE 3aKOHBI
U OpUHIUIBL. 3aKk0H OMa, 3aKOHBI MOCEA0OBATEILHOTO U MAPAUICILHOTO COCTMHEHUS
MMPOBOJHUKOB, 3aKOH J[koyms—JIeHna, 3aKOH 3JIEKTPOMArHUTHOW WHAYKLIHH, 3aKOH
NPSIMOJIMHEHHOTO PACHpPOCTPAHEHUS CBETa, 3aKOHBI OTPaXCHHUS CBETa, 3aKOHBI
NPEJIOMIIEHUS] CBETA, ypaBHeHUE ODWHIITEHA 11 PororddekTa, 3aKOH COXpaHEHUS
SHEPIvM, 3aKOH COXPAHEHMS HMMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsja,
3aKOH COXPaHEHMSI MaCCOBOT'0 YMCJIA, MOCTYJIaThl bopa, 3aKOH pauoaKTUBHOIO pacliajia,
IpU OSTOM pas3iuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOoe
BBIpAKCHHE U YCIIOBHS (TPaHMIIBI, 00JIACTH) IPUMCHHUMOCTH;

OTIpENICTIATh HAIlpaBICHHE BEKTOpa WHIYKIIMM MArHUTHOTO IIOJS IPOBOJHHUKA
C TOKOM, CUJIbl AMriepa u cuiibl JIopeH1a,;

CTPOUTHh U OMHUCHIBATH M300pak€HUE, CO37AaBaeMOE€ IUIOCKUM 3€pKaJioM, TOHKOMU
JIMH30M,

BBITIOJTHATB DKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (PU3MYECKHUX SBJICHUN U MPOIECCOB
C HCIIOJIb30BAaHUEM MPSAMBIX, M KOCBEHHBIX H3MEPEHUM: TPH 3TOM (HOPMYIHPOBATH
npoOjeMy/3aady W TUIOTE3y Y4EOHOTrO SKCIEPUMEHTa, COOMpaTh yCTaHOBKY
13 MPEITIOKEHHOTr0 000py10BaHUs, MPOBOIUTH OMBIT U (POPMYITMPOBATH BHIBOIHI,

OCYIIECTBIIATh MPSIMbIE U KOCBEHHBIE M3MEPECHUS (PU3HMYCCKUX BEITUYHH, IIPH ITOM
BBIOMpaTh ONTUMAJbHBIM CMOCOO HM3MEpPEHUS U UCIOJIb30BaTh W3BECTHHIE METOJbI
OLIEHKH NOTPENIHOCTEN U3MEPEHUN;

UCCICAOBaTh 3aBUCHUMOCTH (DM3WYECKUX BEJIMYUH C HMCIOJB30BAaHUEM IPSMBIX
U3MEPEHUI: TIPpH ITOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBATh pe3yJbTaThl
MOJTYYEHHON 3aBUCUMOCTH (DM3WUYECKUX BEJIMYMH B BHAC TAaOIUIl U TpadHKOB, JeIaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCJICI0BaHUS,

coOIro1aTh MpaBMIa 0€30MaCHOTO TPYAA MPU MPOBEACHUH UCCIIEIOBAHUN B paMKax
y4eOHOr0 SKCIEPUMEHTa, Y4€OHO-HCCIIEAOBATEIbCKOM M TMPOCKTHOW JeATEeIbHOCTH
C UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000PYAOBAHUSI;

pemniath pacy€THBIC 3a/aud C SBHO 3aJaHHOW (DU3UYECKON MOMEINBI0, UCTIOIb3Ys
dbu3nueckue 3aKOHBl W TPUHIUIBI, HA OCHOBE aHalIW3a YCJIOBHS 3aJadd BHIOMPATH
(bU3UYECKYI0 MOJIEIb, BBIACIATEH (DU3NYECKUE BEIMUUHBI U (POPMYIIbI, HEOOXOIUMBIEC IS
e peuieHus, MPOBOAUTh PAcU€Thl U OILICHUBATH PEATbHOCTH IMOJYYCHHOTO 3HAYCHMS
(bu3nYeCcKol BEJIMUUHBI;

peniaTh KayeCTBEHHBIC 3aJlaud. BBICTPAWBATh JIOTUUECKH HEMPOTHUBOPEUUBYIO
IETOYKY paCCYXJIEHUM ¢ ONMOopod Ha H3YUYCHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3ndecKue SIBICHUS;

WCIIOJIB30BaTh TPU PEIICHUH YYeOHBIX 3a7a4 COBPEMEHHbBIE WH(POPMAIMOHHBIC
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TEXHOJOTUU JUIsl TOWCKA, CTPYKTYPUPOBaHUWSA, WHTEPOPETalMM M MPEICTABICHUS
y4eOHOM U HAyYHO-TIONYJISIPHON HH(POPMAIINH, TOTYYEeHHON U3 Pa3InIHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATh NOJy4aeMyro HH(popMaImio;

OOBSACHATh NPHUHIMIBI JICHCTBUS MAIIWH, TPUOOPOB M TEXHHUYECKUX YCTPOUCTB,
pa3nuyaTh YCIOBUS UX 0€30MacHOr0 UCIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;

NPUBOJUTH MPHUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(U3HUKOB
B Pa3BUTHE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTUH,

UCIIONIb30BaTh TEOPETHUYECKUE 3HaHHA MO (HU3UKE B TMOBCEIHEBHOW >KU3HU
i obecriedeHus: 0e30MacHOCTH MpU OOpallleHUH C MpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHU, IJIsi COXpPAHEHMsI 3JI0pOBbS U COONIIOJEHUS HOPM HKOJIOTUYECKOTO
IIOBEJICHUS B OKPYXKAIOILEH Cpene;

paboTaTh B IpyMIie C BHIMOJIHEHUEM Pa3JIMUHbIX COLUATIBHBIX POJIEH, IIIaHUPOBATh
paboTy TIpymIbl, palMOHAJIbHO pacHpelnessTh OO0S3aHHOCTH M IJIaHUPOBATh
JeATENbHOCTh B HECTAaHAAPTHBIX CHUTYalUsAX, aJCKBATHO OIIEHMBATH BKJAJ KaxKIOTO
U3 YYaCTHUKOB TPYIIbI B PEIIEHUE PACCMATPUBAEMOM MTPOOIIEMBI.
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TEMATHYECKOE INIAHUPOBAHUE ®U3UKA

10 KJIACC
No HaunmenoBanue KonuuectBo | [Iporpammuoe cogepxanue | OCHOBHBIE BUABI JEATEIHLHOCTU DNEeKTPOHHBIE
[T/11 pa3eNoB U TeM 4acoB 00yJaromuxcst pecypesl
y4eOHOTO
npeaMeTa

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

1.1

dus3uKa 1 METOIBI
HAay4YHOT'O O3HAHUSA

2

du3rKa — HayKa O IPUPOJIE.
Hayunbie MeTob1 MO3HAHUS
OKPY’KaIOILET0 MUPA.

Ponb skcniepumenTa u
TEOPUU

B IIPOLIECCE MMO3HAHUS
IPUPOJIbI. DKCIIEPUMEHT B
dusuke. MonenupoBanue
bu3HUeCKUX SBICHUN U
nporeccoB. Hayunsie
runore3bl. Gusnyeckue
3aKOHBI M TeOpUH. [ paHuULIbI
MPUMEHUMOCTH (PU3UIECKUX
3aKOHOB. [IpuHIMI
COOTBETCTBHSI.

Ponb u mecto puszuku

B (hOpMUPOBAHUH
COBPEMEHHOW HAYYHOU
KapTUHBI MUPA,
BIPAKTUYECKOU
JIESITSIILHOCTH JIIOAeH

N3yuenne HaydHBIX (AMITUPUICCKUX H
TEOPETUUYECKHX ) METOJIOB ITO3HAHMUSI
OKPYKAIOIIEr0 MHUPA.

OO0cyxaeHue rpaHull MPUMEHUMOCTH
(bu3HUEeCKIX 3aKOHOB U TEOPHIA.
PaboTa B rpymme mo noAroToBke
KOPOTKHX COOOLIEHHUH O pOJIM U MECTe
(GbU3UKY B HAYKe U B MIPAKTUYECKOU
JIESITeIIbHOCTH JIFOJEH.

JleMOHCTpanus aHaJIOTOBBIX U
TU(QPOBBIX U3MEPUTETHHBIX
pruOOPOB, KOMITBIOTEPHBIX JATYUKOB.
OcBoeHME OCHOBHBIX MTPUEMOB
paboThl ¢ ¢ poBoii 1abopaTopueit
1o gu3uke

https://resh.edu.r
u/subject/lesson/
5894/conspect/9
0070/
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Hroro no pazneny

Pa3gen 2. Mexanuka

2.1.

Kunemartunka

MexaHnueckoe JBUXKEHHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JBUKCHHUS.
Cucrema otcuéra.
Tpaexropus.
[Iepemeiienue, CKOpOCTh
(cpenHsisi CKOPOCTb,
MTHOBEHHAs! CKOPOCTh) U
YCKOPEHUE MaTepHAIbHOU
TOYKH, UX IPOEKIUU HA OCU
CHUCTEMBI KOOPJUHAT.
CiioxeHune nepeMenieHu u
CJI0KEHHUE CKOPOCTEM.
PaBHOMEpHOE M
PaBHOYCKOPEHHOE
IPSMOJIMHENHOE JBUKECHHUE.
I'paduxu 3aBuCcUMOCTH
KOOpAWHAT, CKOPOCTH,
YCKOPEHUS, MyTH U
IIEpEMELICHNS MAaTEPUATTbHOU
TOYKH OT BPEMEHH.
CBo0OOIHOE TTaJIEHUE.
Yckopenne cBOOOTHOTO
nageHus. Kpuponunennoe
JBIKEHUE. JIBHKEHHE
MaTepUaIbHOU TOYKH I10
OKPYKHOCTH C TIOCTOSTHHOMN
110 MOAYJIXO CKOPOCTBIO.

[IpoBenenue 3KkcriepuMeHTa:
V3y4E€HUE HEPAaBHOMEPHOTO
JBUKEHHUS C LUEIIbIO OMPEICIICHUS
MTHOBEHHOW CKOPOCTH;
UCCIIEAOBAHUE COOTHOIICHUS MEKIY
MyTSAMH, IPOUJEHHBIMU TEIIOM

3a MOCJIEIOBATEIIbHBIE PABHBIC
MPOMEKYTKH BPEMEHU TTPU
PaBHOYCKOPEHHOM JIBUKEHUU

C HaYAJIbHOM CKOPOCTHIO, PABHOM
HYJIIO; U3yYCHUE IBUKECHUS 1IAPUKA B
BSI3KOM KUJIKOCTH;, U3YUEHUE
JBWKEHUS TeJa, OpOIIIEHHOTO
ropu3oHTaIbHO. OOBsICHEHHE
OCHOBHBIX MPUHITUIIOB JCUCTBUS
TEXHUYECKUX YCTPONCTB, TAKUX KaK:
CIIUJIOMETP, IIEMTHbIE U PEMEHHBIC
nepegavyu ABUKEHHUS; U YCIOBUM UX
0€30macHOr0 UCTOJIb30BaHUS B
ITOBCEHEBHOM KU3HU.

Pemienne pacu€THbIX 3a/1a4 € IBHO
3a1aHHOM (PHM3UICCKON MOJICIIBIO

C UCMOJIb30BaHUEM OCHOBHBIX
dbopMyT KHHEMAaTHKH.

[TocTpoenue n ananus rpadguxon
3aBUCUMOCTEN KUHEMAaTUYECKUX
BEJIMYMH OT BPEMEHHU

JU1S PABHOMEPHOTO U
PAaBHOYCKOPEHHOTO NPSIMOJIMHENHOTO

https://www.yak
lass.ru/p/fizika/l
0-
klass/kinematika
-materialnoi-
tochki-6585327
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YrnoBasi CKOpOCTb,
JIMHEWHAas CKOpPOCTh. [lepuon
M 4acToTa oOpalleHusl.
lenTpocTpeMurenbHOE
yckopeHue. TexHuueckue
YCTPOMCTBA U MPAKTUYECKOE
IIPUMEHEHUE: CIIHIOMETD,
JIBWKCHHUE CHAPSIOB,
LICTIHBIE U PEMEHHBIE
nepenayn

JBYKEHUSL.
Pacnio3naBanue Qpu3nMuecKux SBICHUN
B Y4eOHBIX OMBITAX U OKPYXKaroIen
KU3HHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE
JIBIOKEHHE, CBOOOIHOE MaJIEHUE Te,
JBWKEHUE 110 OKPYKHOCTH.
Onrcanue MEXaHMYECKOTO JBIKCHHUSI
C HCTIOIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: KOOPAMHATA, MTyTh,
nepeMenieHne, CKOPOCTh, YCKOPEHHUE.
Pabota B rpynnax npu
TUIAHUPOBAHUU, TIPOBEJICHUH U
MHTEPIPETALNN PE3yJIbTATOB OIBITOB
¥ aHaJIM3€ JOMOIHUTEIBHBIX
MCTOYHUKOB MH(OPMAITUH 110 TEME

2.2.

JInHamMuka

[IpuHUIMI OTHOCUTEIBHOCTH
lNanunes. llepBb1it 3aK0H
Herorona. MueprmanbHbie
cucreMsl oTcuéra. Macca
tena. Cuina. [IpuHImMn
cyneprno3uuuu cui. Bropou
3akoH HrroTtona mig
MaTepuaIbHONU TOYKH.
Tpernii 3akoH Herotona
JUISl MAT€PUATIbHBIX TOYEK.
3aKOH BCEMHUPHOTO
TaroteHus. Cusia TSKECTH.
[IepBas kocMuueckas
ckopocTb. Cuila ynpyrocTu.
3akoH ['yka. Bec rena.
Tpenue. Buasl TpeHus
(MOKOS, CKOJIbKEHUS,

CpaBHeHue macc
B3aUMOJICHCTBYIOIIHUX TEJL.
N3ydeHne 3aBUCUMOCTH CHIIBI
yOPYroCTH OT AedopmMaIuu;
CpaBHEHHE CUJI TPEHUS TTOKOS,
KauyeHUS U CKOJIBKCHMUS.
OOBsICHEHHE HEBECOMOCTH.
[IpoBenenue sxkcriepuMeHTa:
HCCJICIOBAHNE 3aBUCUMOCTH CHII
YIOPYTrOCTH, BOSHUKAIOIIUX B MIPYKUHE
U PE3UHOBOM 00pasIie, OT UX
nedopmariu; N3y4eHHe JIBIKCHUS
Opycka 1o HaKJIOHHOU TJIOCKOCTH;
MCCIIEIOBAHUE YCIOBUN PABHOBECHS
TBEPJIOTO TEJIA, UMEIOIIETO OCh
BpalleHUS.

OOBsicHEHHE 0COOCHHOCTEH

https://resh.edu.r
u/subject/lesson/
4717/conspect/2
70737/
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KaueHus1).

Cuna tpenuns. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUS U
cujia TPEHUS MOKOSI.
Koaddumment tpenus. Cuina
COTIPOTUBJICHUS TIPH
JBDKEHUH Teja B )KUJIKOCTH
WJIM rase.

[ToctynarensHOE 1
BpallaTeIbHOE ABUKEHUE
a0COJIIOTHO TBEPOTO Tea.
MOMEHT CHIIBI OTHOCUTEHHO
ocu BpaieHus. [1nedo cubl.
VYcaoBus paBHOBECHS
TBEpAOTO Tena. TexHuueckue
YCTPONCTBA U MIPAKTUYECKOE
pUMEHEHUE: TIOIIUTTHUKH,
JIBIYKEHUE UCKYCCTBEHHBIX
CITyTHHKOB

PaBHOMEPHOT'O U PABHOYCKOPEHHOT'O
MPSMOJIMHENHOTO ABUKECHUS,
CBOOOIHOTO ITaJCHUS TEJI, IBKCHUS
110 OKPYKHOCTH Ha OCHOBE 3aKOHOB
Hprotona, 3aKkoHa BCEMUPHOTO
TATOTECHUS.

OOBsiCHEHNE OCHOBHBIX MPUHIIAIIOB
JNICUCTBUS HOOIIUITHUKOB U UX
MIPAKTUYECKOTO MPUMEHEHUS.
OOBscCHEHNE IBUKECHHUS
VCKYCCTBEHHBIX CITYTHUKOB.
Pemenune pacu€THbIX 3a/1a4 C SIBHO
3a1aHHOM (PU3UIECKONU MOJICIIBIO

C MCIT0JIb30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYIT TMHAMUKH.
Pacno3naBanue pusznueckux sSBICHUM
B YUCOHBIX OIBITaX M OKPYKAOIICH
YKU3HU: UHEPLIMS, B3aUMOJICHCTBHUE
Ten. AHanu3 PU3NYECKUX MPOIIECCOB
U SIBJICHUI C UCIOJIL30BaHUEM
3aKOHOB U MPUHIIUIIOB: 3aKOH
BCEMUPHOTO Tarotrenus, I, IT u 111
3akOHbl HpIOTOHA, IPUHITUIT
CYNEpIO3ULNH CUJT, TPUHITUII
PaBHOIIPABHOCTH MHEPIUATIBHBIX
CHUCTEM OTCUETA

2.3.

3aKOHbBI COXPaHECHUS B
MEXaHHKE

Nmnynsc maTepuanbHON
TOYKH (T€Ja), CUCTEMBI
MaTepHUAIbHBIX TOYEK.
NMItynbsC CUIIBI 1 ”3BMEHEHHE
UMITYJIbCA TeJa. 3aKOH
COXPaHEHUs UMITYJIbCA.
PeakTuBHOE IBMXKECHHUE.

[IpoBeneHue 3xcnepuMeHTa:
u3y4eHue abCOMIOTHO HEYIIPYTOTO
ynapa

C TIOMOIIBIO JIBYX OJTMHAKOBBIX
HUTSHBIX MasSTHHUKOB; UCCJICIOBAHHE
CBSI3H paOOTHI CHJIBI C H3MEHEHHEM
MEXaHUYECKOW SHEPTUU Tella

https://resh.edu.r
u/subject/lesson/
6290/conspect/1
97452/
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PabGora cribl. MoIHOCTE
cunbl. Kunetnueckas
SHEPrusi MAaTEpPUATBHOM
Touku. Teopema

00 U3MEHEHU N
KUHETUYECKOU IHEPTUU.
[loTeHumanbHas SHEPrusl.
[ToreHuManbHas SHEPrus
yrapyro aeGopMupoBaHHON
npyxuHsl. [loTeHmanbHas
SHEPrus Tejaa BOIU3u
ITOBEPXHOCTHU 3EMIIH.
[ToTeHManbHBIE U
HEMOTEHIUAJIbHBIC CUJIBI.
CBsi3b pabOTHI
HEMOTEHIMAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXpPaHEHHSI MEXAHUYECKOMN
SHEPI'UH.

Yrpyrue u Heynpyrue
CTOJIKHOBEHHUS. TexHuuecKkue
YCTPOWCTBA U MPAKTUYECKOE
IpUMEHEHUE!

BOJIOMET, KOIIED,
IPY>KMHHBIN [TUCTOJIET,
JBH)KEHHUE PAKET

Ha IpUMEPE PACTSKEHUSI PE3UHOBOTO
KIyTa.

OneHka a0CONIOTHBIX U
OTHOCUTEJIBHBIX MOTPEITHOCTEN
U3MepeHUu PU3NYECKUX BEIUUHH.
Pemenne pacuéTHBIX 3a/1a4 ¢ SIBHO
3aIaHHON (PU3UIECKON MOJICITBIO

C UCTIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (pOPMYJ TUHAMUKH U
3aKOHOB COXPAHCHHSI.

Pemenvie kauecTBEHHBIX 337129

C OTIOPO¥ Ha N3YUYCHHBIC B pa3ieiie
«MexaHuKay 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UUYECKHE
SIBJICHHUSL.

Onucanne MEXaHUYECKOTO
JIBIKEHUS C UCTIOJIb30BAaHUEM
(U3UYECKUX BEIIMUNH: UMITYITbC
Tena, KHHETHIEeCKast SHEPTHsI,
MOTEHIIMAJIbHAS SHEPTHS,
MexaHuueckas padora,
MEXaHUYeCKas MOIIHOCTb. AHAIN3
(U3UYECKUX MPOIIECCOB U SIBJICHHH C
UCIIOJIb30BAHMEM 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTUH, 3aKOHA
coxpaHeHUs uMITysibca. OObsICHEHNE
OCHOBHBIX MPUHITUTIOB JACHUCTBUS U
MPAKTUYECKOTO TPUMEHEHUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
BOJAOMET, KONIEP, MPYKUHHBIN
MUCTOJIET.
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OObsicHEeHHE JBUKEHUS pakeT ¢
OTOpOi Ha W3y4YeHHBIC (DU3MYECKUe
BEJIMYMHBI U 3aKOHBI MEXaHUKH.
Hcnonb3zoBanue mpu moJaroToBKe
COOOIIEHHI 0 TPUMEHEHUHU 3aKOHOB
MEXaHUKHA COBPEMEHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTUM JIJIs
MOKCKA, CTPYKTYPUPOBAHUH,
WHTEpIPETAIIMU U MPEJCTABICHUS
nH(popMalu, KpUTUYECKUN aHau3
noJjiyuaemMoi nHpopmauu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HCCJIEIOBAaHUN 3aBUCUMOCTEN
(bU3UYECKUX BEJIMUUH, MIPOBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Hroro no pazneny

18

Paznen 3. MonekynsipHas pusrka u TepMOAMHAMUKA

3.1.

OCHOBBI
MOJIEKYISPHO-
KMHETUYECKOW TEOpUHU

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUU U UX OINBITHOE
o0ocHoBaHue. bpoyHOBCKOE
nekenue. Juddysus.
XapakTep ABUKEHUS U
B3aUMOJEUCTBUS YaCTHI]
BelecTsa. Moaenu cTpoeHust
ra3oB, )KUJKOCTEU U TBEPJIBIX
TE U 0OBSICHEHUE CBOMCTB
BEILIECTBA

Ha OCHOBE 3TUX MOJIEIIEH.
Macca u pazMepbl MOJIEKYIL.
KonunuectBo BemecTna.
ITocrosiHHas ABoraapo.

[IpoBeneHue 3xcnepuMeHTa:
OTIpEeICJICHHE MACChl BO3TyXa

B KJJACCHOW KOMHAT€ Ha OCHOBE
u3MepeHuit 00bEMa KOMHATBHI,
JABJICHUS U TEMIIEpATyphl BO3yXa B
HEH; UCCIICIOBAHUE 3aBUCUMOCTHU
MEXy mapamMeTpaMu COCTOSTHUS
pa3peKEeHHOTO Tra3a.

OreHka aOCOMIOTHBIX U
OTHOCHUTEBHBIX MOTPEIIHOCTEH
U3MEpeHUN (PU3NIECKUX BEITUYHH.
OObsicHEHNE OCHOBHBIX MPUHIIUIIOB
JIEUCTBUN TEPMOMETpa U OapomeTpa u
yCIIOBHI UX 0€30TIaCHOTO
MCII0JIb30BAHUS B TOBCETHEBHOMN

https://resh.edu.r
u/subject/lesson/
4722/conspect/4
7799/
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TennoBoe paBHOBECHE.
Temnieparypa u €€
n3Mepenue. [lkana
temmneparyp Llenbcus.
Mogens naeanpHOTO rasa.
OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUH UJICATBHOIO Ta3a.
AOGcoiroTHas TemIeparypa
KaK Mepa CpeIHen
KMHETUYECKOW SHEPTUN
TEIJIOBOTO JIBMXKEHUS YaCTHIL
ra3a. [lIkamna remneparyp
KenbBuHa. ['a30BbI€ 3aKOHBI.
YpaBuenue MeneneeBa—
Knaneiipona.

3akoH JlanbTOHA.
N3omnporeccsl B nacaatbHOM
rase ¢ MoCTOSIHHBIM
KOJINYECTBOM BEIIECTBA.
I'padprueckoe
IIPEACTABIICHUAE
U30IIPOLECCOB: U30TEPMA,
n30xo0pa, n30o6apa.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHE:
TEPMOMETp, OapoMeTp

KU3HH.
Pacnio3naBanue pu3nUecKuX sIBICHUM
B y4€OHBIX ONBITAX U OKpYyKarouien
KU3HU: TudPy3usi, OpOYHOBCKOE
JIBUKEHUE.

Onucanue TEMIOBBIX SABICHUM C
UCTIOJIb30BaHUEM (PU3NUECKUX
BEJIMYMH: JIaBJICHUE ra3a,
TeMIeparypa, CpeAHsisi KHHEeTUYecKas
SHEPrusi XaOTUUYECKOTO JIBHXKCHUS
MOJIEKYJI, CPETHEKBAApATUYHAS
CKOPOCTb MOJIEKYI.

AHanu3 pU3nYecKux MpoIeccoB U
siBIICHUH ¢ ucnojab3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW SHEPTUU TEIJIOBOTO
JTBIKCHUST MOJIEKYJI C a0COJIFOTHOM
TeMIIEpaTypoH.

Pemenue pacu€THbIX 3a/1a4 € SBHO
3a1aHHOM (PM3UYECKON MOJIETIBIO

C UCIOJIb30BaHUEM OCHOBHBIX
nosioxxeHnit MKT, 3akoHOB 1 hopmyn
MOJIEKYJIIPHOUN (PU3KKH.

Pabota B rpynnax npu
MJIaHUPOBAHUHU, TPOBEICHUU U
WHTEPIPETAIUU PE3YJIHTATOB ONBITOB
Y aHAJIU3€ JOTOTHUTEIbHBIX
MCTOYHUKOB MH(POPMAIIUH TI0 TEME

3.2.

OCHOBBI
TEPMOJUHAMHUKHN

10

TepmognHamMudeckas
cucrema. BHyTpeHHsA
SHEprus
TEPMOIMHAMHYECKOU
CUCTEMBI U CIIOCOOBI €&

[IpoBeneHue 3xcnepuMeHTa:
U3MEPEHUE YIECIIbHON TEIOEMKOCTH
BerlectBa. Onenka adCOMIOTHBIX U
OTHOCUTEJIbHBIX OTPEITHOCTEN
U3MepeHUu PU3NYECKUX BEIUYHH.

https://resh.edu.r
u/subject/lesson/
4723/conspect/1
5577/
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u3MeHeHus. KonnuectBo
TEIJIOTHI U paboTa.
BuyTpenHsis sneprus
0JIHOATOMHOTO HJI€aJIbHOTO
ra3a. Bunel Teronepenayu:
TEIIONPOBOIHOCTb,
KOHBEKIUS, U3IIyYCHUE.

VY nenbHasg TENIOEMKOCTh
BemecTa. Konnuecto
TEIJIOTHI IPU
teruionepenayde. [lonsatus 06
aauabaTHOM IpoIlecce.
[IepBblii 3aKOH
TEPMOJUHAMHUKHU.
[IpumeHnenue nepBoro
3aKOHa TEPMOJAMHAMUKH K
uzonpoieccam. ['paduueckas
WHTEpIpeTalus padoThl rasa.
Bropoii 3axkon
TEPMOJUHAMUKHU.
HeobOpatumocTs niporieccoB
B MIPUPOJIC.

TennoBble MALLIMHBI.
[TpuHLMIIBI 1ENCTBUS
TETJIOBBIX MaIllvH.
[IpeoOpazoBanms SHEPTHH

B TEIJIOBBIX MAIlIMHAX.
Koaddumuent nonesnoro
JEUCTBHUS TEINIOBOU
MAaITUHBI.

Hwuki Kapuo u ero
KOA(PPUIIUEHT MOJIe3HOTO
JEUCTBUA. DKOJIOTHUECKHE

N3yuenue mozaemnen napoBoun
TypOUHBI, IBUTATENs] BHYTPEHHETO
CrOpaHMsi, pEAKTUBHOT'O ABUTATEIIS.
OObsicHEeHNE TPUHITUIIOB JIEUCTBUS U
yCIJIOBUI 0€3011acHOTO
VCTIOJIb30BaHUS B IOBCEIHEBHOM
YKW3HU JBUTATENIS BHYTPEHHETO
cropanusi, ObITOBOT'O XOJIOJIUILHUKA,
KOHJIUIMOHepa. Onrcanue CBOMCTB
TEJ ¥ TEIJIOBBIX SBJICHUH C
UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JJaBJICHUE ra3a,
TEMIEPATypa, KOJTUYECTBO TEILIIOTHI,
BHYTPEHH:IS1 DHEprusi, padoTa rasa.
Pemenue pacu€THbIX 3a/1a4 € IBHO
3a1aHHOM (PHU3UIECKON MOJICTIBIO

C UCIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYII MOJIEKYJIIPHOIN
(bU3UKH U TEPMOJIUHAMUKH.
Pemienue kauecTBEHHBIX 3a7a4

C ONOPOM HAa M3YUYEHHBIE B PA3ZEIe
«MonekynsipHasi pusuka u
TEPMOJUHAMUKAY» 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UUYECKHE
SIBJICHUS.

PaboTa B rpynmnax npu aHanmse
JOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(OpMAITUU TI0 TeME
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Hp06HCMI>I TCIINIIOOHCPICTUKH.

TexHuueckue yCTpoucTBa u
NPAaKTHYECKOE TPUMEHEHHE:
JBUTaTelb BHYTPEHHETO
cropaHusi, ObITOBOM
XOJIOTWJIbHUK, KOHTUIIUOHED

3.3

ArperatHbie
COCTOSIHMSI BEILIECTBA.
@da30BbIE NEPEXOABbI

[TapooOpa3zoBanue u
KoHzeHcanus. Mcnapenue n
KuneHue. AOCONIOTHas U
OTHOCHUTENBbHAS BIIAJKHOCTD
BO3ayxa. HacelmeHHbIi nap.
VY nenbHas Teriora
napooOpa3oBaHusl.
3aBUCUMOCTB TEMIIEPATYPHI
KHIICHMS OT JaBJICHUS.
TBEpnoe telno.
Kpucramnnueckue u
amop(dHbIe Tena.
AHM30TPONHS CBOKCTB
KpucTtaiuioB. JKunkue
kpuctaiibl. COBpeMEHHBIE
Marepuaisl. [InaBnenue n
KpUCTAIIN3anus. Y IeJIbHas
TEIIOTA TIJIaBJICHUS.
CyOnumariusi. YpaBHEHHE
TEIUIOBOTO OajaHca.
TexHuyeckue ycTponcTsa u
IPAKTUYECKOE IPUMEHEHUE:
TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX
MaTepuaioB, B TOM YUCJIE
HAaHOMATEPUAJIOB,

[IpoBeneHue 3xcnEpuMEHTA:
U3MEPEHUE OTHOCUTEIIbHON
BIIQYXKHOCTHU Bo3ayxa. OleHka
a0COJIFOTHBIX U OTHOCUTEIBHBIX
IOTPEIIHOCTEN H3MEPEHUM
(bu3HUEeCKUX BEJIIUYUH.

N3ydenune CBONCTB HACBIIIEHHBIX
apoB, CIIOCOO0B U3MEPEHHUS
BIIAYKHOCTHU

HaGnronenue kunenus npu
MOHUKEHHOM JIaBJICHUU, HATPEBaHUS
U TUJIABJICHUSI KPUCTATUTMYECKOTO
BEILIECTRA.

OObsicHEHUE TTPUHIIUIIOB ICUCTBUS U
yCJIOBUH O€30IM1acHOTO
WCIIOJIb30BaHUs B MOBCEHEBHOM
KU3HU TUTPOMETPA, TICUXPOMETPA,
KajnopumeTpa. M3yueHue TeEXHOJIOTun
MOJTYYEHUS

COBPEMEHHBIX MaT€pUaoB, B TOM
YHUCJIE HAHOMATEepHUaJIOB.

Pemienne pacu€THbIX 3a/1a4 € IBHO
3a1aHHOM (PU3UICCKON MOJICIIBIO

C UCIOJIb30BaHUEM YPABHEHUS
TEIJIOBOTO OajaHca.

Pelienre kauecTBEHHBIX 33124

C OMOPO Ha U3YYEHHBIE 3aKOHBI,

https://resh.edu.r
u/subject/lesson/
3731/conspect/4
7857/
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N HAHOTCXHOJIOTHH

3aKOHOMEPHOCTH U (pU3UUYECKHE
saByeHUs Mo TeMe. Pacrio3HaBanue
(bU3UYECKHUX SBICHUN B YIECOHBIX
OTBITAX U OKPYKAIOUIEH KU3HU:
nedopmaris TBEPABIX TeT,
HarpeBaHUe U OXJIAKIEHUE Tell,
M3MEHEHUE arperaTHbIX COCTOSTHUN
BelIecTBa U 00BSCHEHUE UX Ha
OCHOBE 3aKOHOB U (popmy
MOJIEKYJIIPHOUN (PU3UKHU.
Hcnonbs3zoBanne nHGOPMAMOHHBIX
TEXHOJIOTHUH JIJIsI TOUCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETAIINH U
npeicTaBlieHus UHPOpMAIUU TIPH
HOJrOTOBKE COOOILIEHUH O
IPUMEHEHUH 3aKOHOB MOJICKYJIIPHOM
(bU3UKY U TEPMOJUHAMUKHI B TEXHUKE
U TEXHOJIOTHUSX

Uroro no pazneny 24
Paznen 4. DnextpoauHamuka
4.1. | DnekTpocTaTHKa 10 DeKTpu3anus Tei. [TpoBeneHMe IKCIEPUMEHTA! https://resh.edu.r

DnekTpudeckuii 3apsa. Ba
BU/JIA DJIEKTPUUECKUX
3apsaoB. [IpoBogHuKH,
JTUBJIEKTPUKHU U
MOJYIIPOBOJHUKH. 3aKOH
COXPaHEHUS AIEKTPUUYECKOTO
3apsiaa.

BzaumopericTBue 3apsuos.
3akoH Kynona. Toueunblit
3JIEKTPUYECKUN 3apsiLl.
DJIEKTPUUYECKOE TOJIE.

U3MEPEHUE IIEKTPOEMKOCTHU
KoHAeHcaTopa. OueHka adCoJIIOTHBIX
Y OTHOCHUTEJIBHBIX OTPEIIHOCTEN
U3MEpeHUN (PU3NIECKUX BEITUYHH.
N3yuyeHnne npuHUKMIIOB JECUCTBUS
3JIEKTPOCKOIIA, dJIEKTPOMETPA,
KOHJIEHCATOpa.

N3yuenue npuHIMIIOB AEUCTBUS U
yCIJIOBU 0€3011aCHOTO MPUMEHEHUS B
MPAKTUYECKOM KU3HHU,
KOIIMPOBAJILHOIO aIapara,

u/subject/lesson/
5899/conspect/4
8722/
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Harnpsix€HHOCTB
AIEKTPUYECKOTO TOJIS.
[IpyuHLIMD Ccyniepno3uuuu
AIEKTPUYECKUX MOJIEH.
JInHuK HANIPSIKEHHOCTH
3JIEKTPUYECKOTO TOJIA.
Pabota cun
3JIEKTPOCTATUYECKOTO MOJISI.
[Torenuman. Paznocts
noteHuuaios. [IpoBogHuku
Y TURJIEKTPUKU B
3JIEKTPOCTATUYECKOM TI0JIE.
Jusnexktpruyeckas
POHUIIAEMOCTb.
DIJIEKTPOEMKOCTb.
Konpgencarop.
DIIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCAaTOpa. DHEepPrus
3apsSKEHHOTO KOHJEHCATOpa.
TexHuyeckue ycTponcTa u
MPAKTUYECKOE TPUMEHECHHUE:
3JIEKTPOCKOII, JIEKTPOMETP,
3JIEKTPOCTATUYECKAs 3aIlINTa,
3a3eMJICHUE
AIEKTPONPUOOPOB,
KOHJIEHCATOD,
KOIMPOBAJIbHBIN amIapar,
CTPYHHBIA IPUHTEP

CTPYWHOTr0 IPUHTEPA.

Paccmotpenue ¢pusznueckux
OCHOBAaHUU JJIEKTPOCTATUYECKOU
3aIUThI U 3a3€MJICHUS
aeKTponpudopoB. Pemienue
PacyE€THBIX 3a7a4 C IBHO 3a1aHHOU
buznIECcKOi MOACTHIO

C UCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB M (JOPMYJT AJICKTPOCTATHUKH.
Pemienne kauecTBEeHHBIX 33724

C OIIOPOM HA N3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKHE
SIBJICHUSI DJIEKTPOCTATUKHU.
PacnioznaBanue pu3nyeckux sBJICHUN
B yU€OHBIX OIIBITAX U OKPYXaroLlei
KU3HU: DJIEKTPU3ALMS TEl,
B3aUMOJICMCTBUE 3aPSA0B U
0OBsICHEHHE UX Ha OCHOBE 3aKOHOB U
bopMyIT AIEKTPOCTATUKH.

Onucanve n3y4eHHbIX CBOMCTB
BEILIECTBA U DJIIEKTPUUYECKUX SIBJICHUI
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JIEKTPUYECKHUI 3apsij,
HaINPSHKEHHOCTD AJIEKTPUYECKOTO
0JIsL, MOTEHIMAJ, PA3HOCTh
IMOTEHIAAJIOB, JJIEKTPOEMKOCTb.
AHanu3 pU3nYecKux mpoIeccoB U
SBJICHUM C UCIIOJIb30BAaHUEM
(pu3NYECKUX 3aKOHOB: 3aKOHA
COXpaHEHUS IEKTPUUECKOTO 3apsiia,
3akoHa Kyiona.

Pabota B rpynnax npu aHaimse
JOTIOJIHUTEJIbHBIX NCTOYHUKOB
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uH(pOpMAaIUHU U IOJrOTOBKE
COOOIIEHH O IPOSBICHUH 3aKOHOB
ANEKTPOCTATUKHU B OKPYXkKarolen
YKU3HU U IPUMEHEHUHU UX B TEXHUKE

4.2

IlocTostHHBII

AIEKTPUUYECKUH TOK.

Toku B pa3snu4HbIX
cpenax

12

DIIEKTPUYECKUM TOK.

VY cIiioBus CylIECTBOBAHUSA
AIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka.
[TocTOSIHHBIN TOK.
Hanpsixenue.

3akoH Oma 1 ygacTka
Hen. DJICKTPUUECKOE
COIPOTHUBIICHUE. Y IEIIBHOE
CONIPOTHBJICHUE BEILIECTBA.
[TocnenoBarenbHOE,
napajiesIbHOE, CMEIIAHHOE
COEAMHEHUE MPOBOJHUKOB.
Paborta snextpruueckoro
TOKA.

3akoH J[xxoyns—JIenna.
MOIIHOCTB AAEKTPUIECKOTO
TOKA. DJEKTPOABIKYLIAS
CUJIa U BHyTpEHHEE
CONPOTUBJICHUE UCTOYHUKA
ToKa. 3akoH OMma 111 HOJIHOM
(3aMKHYTOI1) 3JIEKTPUUECKOMN
uenu. KopoTkoe 3aMbIkaHue.
DJIEKTPOHHAs! TPOBOJAUMOCTh
TBEPABIX METAJLIOB.
3aBUCHUMOCTh
CONIPOTUBJICHUSI METAJIJIOB
OT TEMIIEpPaTypPBl.
CBepXnpoBOJIUMOCTb.

[IpoBeneHue 3xcnEpuMEHTA:
U3YUYEHUE CMEIIaHHOTO COEAUHEHUS
pe3uctopos; uzmepenue 3/[C
MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBJICHUS; HAOTIOICHHE
ANEKTPOJIU3A.

OrneHka abCONMIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEN
U3MEpeHU PU3NIECKUX BEIUYHH.
OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
yCIIOBUI 0€3011acCHOTO IPUMEHEHUS
aMIIEpMETPa, BOJBTMETPA, PEOCTATA,
VMCTOYHUKOB TOKa,
AJIEKTPOHArPEBATEIbHBIX U
ANEKTPOOCBETUTEIBHBIX TPUOOPOB,
TepMOMETpa CONPOTUBIICHUS,
BaKyyMHOTO JM0/1a, TEPMUCTOPOB U
(boTOpE3UCTOPOB,
MOJTYTIPOBOHUKOBBIX TUOOB,
rajbBaHUKHU.

Pemienne pacu€THbIX 3a/1a4 € IBHO
3a1aHHOM (PU3UICCKON MOJICIIBIO

C UCIOJIb30BaHUEM OCHOBHBIX
3aKOHOB M (JOPMYJT TEMBI
«ITOCTOAHHBIN INEKTPUIECKUN TOK.

Pacnio3naBanue Gpu3nuecKuX SIBICHHMA

B YYEOHBIX OMBITaX U OKPYKaOIIeH
YKU3HU: DJIEKTPUIECKAS
IIPOBOJIMMOCTb, TEILUIOBOE, CBETOBOE,

https://resh.edu.r
u/subject/lesson/
5901/conspect/4
8863/
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DNEeKTPUYECKUN TOK B
Bakyyme. CBolicTBa
ANIEKTPOHHBIX ITYYKOB.
[ToynpoBOTHUKH.
CoOcTBeHHas U TpUMECHast
MPOBOAUMOCTD
MOTYTPOBOHUKOB.
CaoiicTBa

p—Nn-niepexona.
[TonynpOBOTHUKOBBIE
MPUOOPBL. DIIEKTPUUECKHI
TOK B pacTBOpPAaxX U pacrijiaBax
AIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
TUCCOLUALNS. DIEKTPOIIU3.
DJIEKTPUYECKHI TOK B ra3ax.
CamocTosITeNbHBIN U
HECAMOCTOSATEIbHBIN pa3ps/l.
Monnus. [1na3ma.
TexHuyeckue ycTponcTa u
MPaKTUUYECKOE TPUMEHEHHE:
aMIIEpMETP, BOJBTMETP,
peocTaT, UICTOYHUKH TOKa,
3JIEKTpOHArpeBaTeibHbIC
npuodopkI,
AJIEKTPOOCBETUTEIIHHBIC
pudOPHI, TEPMOMETP
COTIPOTUBJICHUS, BAKYyMHBIH
MO, TEPMHUCTOPHI U
(hOoTOpPE3UCTOPHI,
MOJIYTIPOBOAHUKOBBIN JTUO],
raJlbBaHUKa

XUMHUYECKOE, MAarHUTHOE JIEUCTBUS
TOKA.

AHaJIN3 NEKTPUUYECKHUX SIBJICHUN 1
IIPOIIECCOB B LIETISIX MIOCTOSTHHOTO
TOKa C UCTI0JIb30BAHUEM 3aKOHOB:
3aKoH OMma, 3aKOHOMEPHOCTH
MOCJIEI0BATEIBLHOTO U MapajieIbHOTO
COEMHEHUS MPOBOTHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onuncanue n3y4eHHBIX CBOVCTB
BEILIECTB U JICKTPUUCCKUX SIBICHUMN C
UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: 3JIEKTPUYECKUN 3apsij, cuiia
TOKQ, SJIEKTPUUECKOE HAIPSKEHHUE,
AJEKTPUYECKOE COMPOTUBIICHHE,
pazHocTh noTeHImanon, /1C, padora
TOKa, MOILIHOCTbH TOKA.
Ucnonp3zoBanne nHOOPMAITMOHHBIX
TEXHOJIOTHH IS TIOMCKa,
CTPYKTYpUPOBaHUSI, UHTEPIIPETALIUU U
npeacTaBiieHust THGOpMaluK Npu
IIOATOTOBKE COOOILIEHUHN O
MPUMEHEHUH 3aKOHOB TTOCTOSTHHOTO
TOKA B TEXHUKE U TEXHOJOTUSIX

Hroro no pazneny

22
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PesepBHOE Bpems

OO0111e€ KOJIMUECTBO YaCOB
110 IporpaMme

68
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11 KJIACC

Ne
jviit

HaumenoBanue
pa3liesioB U TeEM
y4eOHOTO
npeaMeTa

KomuyecTBO
4acoB

[IporpammHOE conep:xaHue

OCHOBHBIE BUJIBI IE€ATEIHHOCTH
00yJaroIIMXCs

OJNEKTPOHHbIE
pecypchl

Paznen 1. ®u3uka u MeTOAbl HAYYHOT0 TO3HAHUS

11

MaruauTHoe nose.
DJIEKTPOMAarHuTHAs
WHITYKITAS

11

ITocTostHHBIE MATHUTHI.
BzanmopeiicTBue
MMOCTOSTHHBIX MarHuTOB.
MarnautHoe nose. Bektop
MarHUTHOM MHAYKIIUH.
[TpuHIIMN Cyniepno3uIun
MarHUTHBIX oJied. JInaun
MarHMTHOM UHAYKIIUH.
Kaprtuna MMl MaraHuTHOU
WHIYKIIAU TOJISI TOCTOSIHHBIX
MarHuToB. MarHuTHoOE 10Jie
MIPOBOIHHUKA

¢ TokoM. Kaptrna nnHui
WHIYKIIMY MAarHUTHOTO TTOJIS
JUTMHHOTO TIPSIMOTO
MIPOBOJIHUKA U 3aMKHYTOT'O
KOJIBLIEBOTO ITPOBOIHUKA,
KaTyIIKU ¢ TOKOM. OmbIT
Opctena. BzaumopeicTrue
MIPOBOIHUKOB

C TOKOM.

Cuna Amrnepa, e€ MOAyJb U
HarpaBJICHUE.

[IpoBeneHune 3xcnepuMeHTa:
W3Y4YEHUE MarHUTHOTO TOJISI
KATYIIKU C TOKOM; UCCIIEIOBAHUE
JIEHCTBUS NOCTOSTHHOI'O MarHuTa Ha
pPaMKy ¢ TOKOM; UCCJIEJOBAHHUE
SIBJICHUS 3JIEKTPOMArHUTHOU
WHYKIWH.

OrneHka a0COMIOTHEIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MepeHU QU3NUECKUX BETUYNH.
OO0bsicHEHUE TTPUHIIUIIOB ICUCTBUS U
yCIIOBU 0€30M1aCHOTO NPUMEHEHUS
ITOCTOSTHHBIX MarHUTOB,
3JIEKTPOMArHuTOB,
AJIEKTPOJBUTATEIS, YCKOPUTEIEH
3JIEMEHTAPHBIX YACTHII,
VHIYKIMOHHOU NIEeYHU.

Penrenue pacy€THbIX 3a1a4

Ha IpUMEeHEHHE (GOPMYIT TEMBI
«MarsauTHoe 1oJie.
DJIEKTPOMarHuTHasE UHTYKIIHS.
Pemenne kauecTBEHHBIX 3a7a4

C OIIOPOY HA N3YyYEHHBIE 3aKOHBI,

https://resh.edu.ru
/subject/lesson/49
08/conspect/9637
4/
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Cuna Jlopenua, €€ MoayJib U
HamnpasJeHue. JBrxeHue
3apsKEHHOM 4acCTHUIIbI B
OJHOPOJTHOM MAarHUTHOM

nosie. Pabora cuitbl JlopeHiia.

SIBreHHE 2IIEKTPOMATHUTHOU
nHaykuuu. [loTok BekTopa
MAarHuTHON MHIYKIIHH.
DIIEKTPOIBUKYIIAS CHIIa
MHIYKIUU. 3aKOH
3JIEKTPOMArHUTHOM
nHaykuuu Papanes.
Buxpesoe snekrpruueckoe
noJie. DIEKTPOABIKYLIAs
CuJia UHIYKIIMH B
IIPOBOJHUKE, IBUKYILEMCS
NOCTYIIATEIbHO B
OJIHOPOJTHOM MarHUTHOM
noJe.

[IpaBuno Jlenna.
NHunykTuBHOCTG. SIBNICHME
CaMOMHAYKIIHH.
DIIEKTPOJABHKYIIAS CUJIA
CaMOMHAYKIIHH.

DHeprusi MarHUTHOTO TMOJISt
KaTYIIKU C TOKOM.
DJIEKTPOMarHuTHOE MOJIe.
TexHuyeckue ycTponcTsa u
IPaKTUYECKOE IPUMEHEHUE:
NOCTOSIHHBIE MarHUTHI,
AIEKTPOMArHHUTHI,
AIEKTPOJABUTATED,
YCKOPHUTEIU JIEMEHTAPHBIX

3aKOHOMEPHOCTH U (PU3NUYECKHUE
SIBJICHUS TEMBI « MarHuTHOE MoJIe.
DJIEKTPOMArHUTHASI UHIYKIUSD.
OnpeneneHue HaIpaBICHUS BEKTOPa
MHIYKIIMA MAarHUTHOTO TIOJIs
MPOBOJHUKA C TOKOM, CHJIBI AMIepa
u cuiibl JlopeHna.

PacnoznaBanue puznueckux
SIBJICHUM B YICOHBIX OIBITAX H
OKPYXaroIIEH )KU3HU:
B3aUMOJICHCTBHE MAarHUTOB,
AJIEKTPOMArHUTHAS MHIYKIIUS,
JIelicCTBME MAarHUTHOTIO TI0JISI Ha
MIPOBOJIHUK C TOKOM U JIBMKYIIIUICS
3apsi.

AHanIu3 2JIEKTPOMArHUTHBIX
SIBJICHUI C MCIIOJb30BaHUEM 3aKOHA
AJIEKTPOMArHUTHOW MHIYKITUH.
Onuncanue n3y4yeHHBIX CBOMCTB
BEILIECTB U JIEKTPOMArHUTHBIX
SIBJICHUM C MCII0JIb30BAaHUEM
(bU3UYECKUX BEJIMUUH: UHAYKIUS
MAarHMTHOTO MOJIs, cuia AMnepa,
cwia JlopeHia, M"HIYKTUBHOCTD
KaTYIIKH,

SHEPTrHUs ANEKTPUIECKOTO U
MarHuTHOTO I10JeH
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JacTull, MHAYKIIMOHHAA IICYb

Wroro no pazneny 11
Pa3nen 2. Kosnebanust u BOJIHbI
2.1 | MexaHnueckue u 9 KosebarenpHas cucrema. HccnenoBanue mapameTpoB https://resh.edu.ru

AJICKTPOMArHUTHBIC
KOJIcOaHus

CBoOO/IHBIE MEXaHUYECKUE
kosiebanus. 'apmMonnueckue
konebanus. [lepuon,
4acToTa, aMIUTUTy/a U daza
kosne6anuii. [Ipy>kuHHBIN
MasiTHUK. MaTteMaTu4ecKum
MAasITHUK. Y paBHEHUE
rapMOHUYECKHUX KOJICOAHUM.
[IpeBpaiienue 3HEpPrun nNpu

rapMOHHNYCCKUX KOJICOaHUSIX.

KonebarenbHblil KOHTYP.
CBoOoaHbIE
AIIEKTPOMATrHUTHBIC
KOJIeOaHMs B UICATBHOM
K0J1e0aTeTbHOM KOHTYpE.
AHaI0THUs MEXIY
MEXaHUYECKUMU U
AIEKTPOMATHUTHBIMU
konebanusimu. Gopmyna
TomcoHa. 3aKOH COXpaHEHHS
SHEPTHUHU B UJICATHHOM
K0J1e0aTeIbHOM KOHTYpE.
IIpencrasienue o
3aTyXalIMX KOJIeOaHUIX.
BrinyxneHHabie
MEXaHUYECKHEe KOJICOaHMsI.

K0J1e0aTeIbHON CUCTEMBI — IEPHO/IA,
Y4acTOThI, AMIUIUTYABI U (a3bl
KoJeOanuii (Mpy>KUHHBIN W/WIH
MaTEeMaTUYECKU MAsITHUK).
Hab6nronenue 3aryxarommx
kosebanuii. MccnenoBanue cBOMCTB
BBIHYKJIEHHBIX KOJICOaHUM.
Habmronenue pezonaunca.
[IpoBeneHune 3xcnepuMeHTa:
UCCIIEIOBAaHNUE 3aBUCUMOCTH
nepuoja MajbIX KoJieOaHU rpy3a Ha
HUTHU

OT JJIMHBI HUTHU U MAcCChI TPy3a;
UCCIIEJOBaHNUE MIEPEMEHHOIO TOKA B
LENH U3 TOCJIEI0BATENbHO
COEIMHEHHBIX KOHIEHCATOPA,
KaTYILIKU U pe3UCTopa.

OreHka aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEIIHOCTEM
u3MepeHu GU3NUECKUX BETUYHUH.
OObsicHEHUE TTPUHIIUAIIOB JICUCTBUS U
yCIIOBU 0€3011aCHOTO TPUMEHEHUS
AJIEKTPUUYECKOTO 3BOHKA, FeHepaTopa
MIEPEMEHHOI0 TOKA, TUHUHN
aJeKTponepeaay.

Penienue pacu€THbIX 3a/1a4 € IBHO

/subject/lesson/59
03/conspect/4694
4/
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Pe3onanc. BeiHyx1eHHBIE
3JIEKTPOMArHUTHbBIE
koneOanus. [lepemMeHHbII
ToK. CHHYyCOMAaIbHbBIN
IEPEMEHHBIA TOK. MOITHOCTH
IIEPEMEHHOr0 TOKA.
AMILIUTYTHOE U
NEUCTBYIOLIEE 3HAUCHUE
CWJIBI TOKA W HaIPSHKEHUS.
Tpanchopmarop.
[IpousBoacTBO, epeayda u
MOTPEOIEHUE HIIEKTPUUECKON
SHEPTUU. IKOJIOTUUECKUE
PUCKH

IIPYA TIPOU3BOJICTBE
anekTpoaHepruu. Kynerypa
HCII0JIb30BaHMS
3JICKTPOIHEPTUU B
MMOBCETHEBHOM KU3HU.
TexHuyeckue ycTponcTa u
MPAKTUYECKOE TPUMEHECHHUE:
3JIEKTPUYECKUI 3BOHOK,
TEHEPATOP MEPEMEHHOTO
TOKA, JIMHUHU dJICKTponepeay

3a1aHHOM (PM3UYECKON MOJIEIIBIO

C MCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB M (POPMYJI, OITUCHIBAIOLITUX
MEXaHUYECKHUE U DJIEKTPOMArHUTHbIC
KOJIeOaHus.

Onucanue MEXaHUYECKUX U
AIIEKTPOMATHUTHBIX KOJICOAHMH C
UCTIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: MIEPUO]] U YaCTOTa
KoJeOaHMil, aMIuTUTy1a U (paza
KOJIeOaHU, 3apsi U CUjia TOKa

B TAPMOHHUYECKHX
AJIEKTPOMATHUTHBIX KOJICOaHUSIX.
Perienne kauecTBEHHBIX 337124

C OTOPOIi Ha U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTTMCHIBAIOIINE
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJIeOaHuUsI.

Pabota B rpynnax npu
TTAHUPOBAHUH, TTPOBEACHUH H
UHTEpIIpeTaluy pe3yJIbTaToB
OTIBITOB, U AaHAJIN3E
JOTIOJTHUTETHHBIX UCTOYHHUKOB
uH(OpMaIUKU IO TEME

2.2

MexaHu4ecKue u
AJIEKTPOMAarHUTHHIE
BOJTHEI

MexaHU4eCKHME BOJIHBI,
YCJIOBUSI PACIIPOCTPAHEHUS.
ITepuoa. CkopocTh
pacrnpocTpaHEHUsl U ITTMHA
BOJIHBL. [lonepeunsie u
IPOJIOJIBHBIE BOIHBI.
WNurepdepenus u
aupakiys MEXaHUYECKHUX
BOJIH. 3BYK. CKOpPOCTb 3BYKA.

N3yuenue obpazoBanus u
pacrpocTpaHeHUs MOMEPEYHBIX U
MPOJIOJBHBIX BOJIH.

HaGnronenue orpaxenus u
pesioMIIeHUSs, HHTep(epeHIInn U
TudpaKkIMi MEXaHUYECKUX BOJIH.
Habmronenue cBs3u rpOMKOCTH
3ByKa U BBICOTHI TOHA C aMILIUTYAO0U
¥ 4YaCTOTOM KoJIeOaHMi1, 3BYKOBOTO

https://resh.edu.ru
/subject/lesson/49
13/conspect/4738
2/
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I'pomMkocTs 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBI
YcnoBus U3mydeHus
AJEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTanus
BekTOpOB E, B,

V B QJIEKTPOMAarHuTHOM
BosiHe. CBOMCTBa
ANEKTPOMATrHUTHBIX BOJIH:
OTPAKEHUE, IPEIIOMIIEHHUE,
noJisipyu3anus, IMppaxkus,
unTepdepenius. CKopocTb
AJIEKTPOMATrHUTHBIX BOJIH.
[IIxana 31eKTPOMarHUTHBIX
BOJIH. [IpuMeHeHne
AJIEKTPOMArHUTHBIX BOJIH B
TeXHUKE U ObITY. [[puHIIHIIBI
PAANOCBS3U U TEIEBUACHUS.
Pagnonoxanus.
DIJIEKTPOMAarHuTHOE
3arpsA3HEHHUE OKPYKAIOIIEN
cpenpl. TexHuueckue
YCTPOMCTBA U NIPAKTUYECKOE
NpPUMEHEHUE: MY3bIKaJIbHBIE
UHCTPYMEHTHI,
yJIbTPa3ByKOBas
JIMarHOCTUKA

B TEXHUKE U MEIULMHE,

panap,

Y TIPEJIOMJICHHSI,
uHTepdepeHIIN U

pe30HaHca.

HccnenoBanue cBOMCTB
AJIEKTPOMArHUTHBIX BOJIH:
OTPAKEHUE, NPEIIOMIICHHUE,
noJisipu3aius, Iupaxus,
uHTepepeHnus. M3ydenne ycinoBmii
U3IIyYEHUS DJIEKTPOMATrHUTHBIX
BOJIH, B3aUMHOW OpPHEHTALUN
BeKTOpOB E, B,

V B DJIEKTPOMArHUTHOW BOJIHE.
N3ydenune npuMeHeHns
AJIEKTPOMATrHUTHBIX BOJH B TEXHHUKE
U OBITY.

OObscHEHNE NPUHLUIIOB IEUCTBUS U
yclIoBUI 0€3011aCHOT0 MPUMEHEHMUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YJIBTPa3BYKOBOW IMarHOCTHKHU

B TEXHUKE U MEJULMHE, pajapa,
paguoONpUEMHUKA, TEJIIEBU30DA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenune pacu€THbIX 1
KA4EeCTBEHHBIX 3a]1a4 C OIIOPOM Ha
W3YYEHHBIC 3aKOHBI 1
3aKOHOMEPHOCTH, OTTMCHIBAIOIINE
pacrpoCTpaHEHNE MEXAHUYECKUX U
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBanre nHGOPMaIIMOHHBIX
TEXHOJIOTHUH JIJIsI IOUCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUN
U TpeCTaBIIeHUsI UHPOpMATUU

P TIOJATOTOBKE COOOIIEHUI

00 MCIOIb30BaHUU
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE.
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TudpakiMi MEXaHUYECKUX
BoJiH. HaOmroienue cBs3u
TPOMKOCTH 3BYKa U BBICOTBI
TOHA C aMIUTUTYAO0U U
YacTOTOM KojaeOaHuii,
3BYKOBOI'O PE30HAHCA.
HccnenoBanue cBOMCTB
AJEKTPOMArHUTHBIX BOJIH:
OTPAKEHUE, IPEIIOMIICHNUE,
noJisipu3anus, IMPppaKuus,
unreppepeHus. M3yuenue
YCIOBUH U3IIy4YEHUS
3JEKTPOMAarHUTHHIX BOJIH,
B3aMMHOW OPUEHTALNH
BeKTOpOB E, B,

V B JIEKTPOMAarHuTHOM
BoJIHE. 3yueHue
NPUMEHEHUS
AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.
OObsicHEHNE TPUHIIUIIOB
JEUCTBUS U YCIOBUM
0e30macHOro NPUMEHEHUS
MY3bIKIbHBIX
UHCTPYMEHTOB,
YJIBTPAa3BYKOBOM
JUarHOCTUKH

B TEXHUKE U MEJUIIUHE,
panapa, paIuOnpUEMHHUKA,
TEJIEeBU30Pa, AHTCHHBI,
tenedona, CBU-neun.
Pemrenue pacyérHnix u
KAUYEeCTBEHHBIX 3a]1a4 C

VYuyacrtue B IUCKyCcCUn

00 3JIeKTPOMArHUTHOM 3arpsi3HEHUU
OKPY’KAIOLIEH CPEBI.

Pabota B rpynnax npu
IJIAHUPOBAHUH, IPOBEJICHUH U
MHTEPIPETALNN PE3YIIHTATOBR
ONBITOB ¥ aHAJIU3E JOMOJHHUTEIbHBIX
UCTOYHUKOB MH(POPMAIUH 110 TEME
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OINOPOM HA N3YyUYECHHBIE
3aKOHBI U 3aKOHOMEPHOCTH,
OIMCHIBAOIIINE
paIMONPUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBY-
1eyb

2.3

Onruka

10

I'eomeTpuueckast onTuka.
[IpsamomnuHeliHOE
pacrnpocTpaHEeHUE CBETA B
OAHOpPOIHOM cpexe. JIyd
cBetra. ToyeyHbli HCTOYHUK
ceera. OTpakeHUE CBETA.
3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n3o0paskeHuii B
IIJIOCKOM 3€pKaje.
IIpenomiieHue cBeTa. 3aKOHBI
MPEJIOMJICHHS CBETA.
AOCOIOTHBIN MMOKA3aTelb
npenomiienus. [TonHoe
BHYTPEHHEE OTpaXKeHUe.
[IpenenbHbIN yroa NOJIHOTO
BHYTPEHHETO OTPAYKCHHUSI.
Hucnepcus ceera. ClioxHbIN
cocTaB Oesoro cBera. LIBer.
Cobwuparormiue u
paccenBaroIINE JIUH3HI.
Tonkas nmun3a. DokycHOE
pacCTOSIHUE U ONTHYECKast
CHJIa TOHKOM JINH3BI.
[TocTpoenue n3o0pakeHuii B
CcOOMpArOITUX U
paccenBaOIIMX JIMH3AX.

N3y4denue sABIEHNS TOJIHOTO
BHYTPEHHETO OTPAXKEHHUSI, €TO
MIPUMEHEHHUS B CBETOBOIE. M3yueHue
MOJIENIE MUKPOCKOIIA, TEJIECKOTa.
[TonmydyeHue criekTpa ¢ MOMOIIbIO
MPU3MBI U TU(PPAKITMOHHON
pem€tku. M3mepenne nokaszaress
MPEIOMJICHHS CTEKJIA.
HccnenoBanue CBOKMCTB
M300paKEHUM B JTMH3AX.
OO0bsicHEHUE TTPUHIIUIIOB ICUCTBUS U
yCIIOBUI 0€30M1aCHOTO IPUMEHEHUS
OYKOB, JyTbl, (hOTOAINIAPATA,
MPOEKIIMOHHOTO alapara,
MHKPOCKOTIA, TEIECKONA,
BOJIOKOHHOM OITHKHU,
TU(DPaKIMOHHON PEIIETKH,
MOJISIPOUIA.

Pemenue pacy€THbIX 3a/1a4 C SIBHO
3a1aHHOM (PU3UICCKON MOJICIIBIO

C HCTMOJIb30BaHUEM OCHOBHBIX
3aKOHOB M (JOPMYJI TEOMETPUUECKON
ontuku. [loctpoenue u onrcanue
H300paKeHusi, CO31aBaeMOro
IUIOCKHAM 3€PKajioM, TOHKOW JIMH30M.
PaccMmoTtpenue npejienon

https://resh.edu.ru
/subject/lesson/49
14/conspect/4758
9/
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dopmyiia TOHKOH JIUH3BI.
YBennueHue, 1aBacMoe
JIMH30M.

[Ipenensl npuMEHUMOCTH
r€OMETPUYECKON ONTUKH.
BonnoBas ontuka.
WnTepdepennus creta.
KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMOIeHUS
MaKCUMYMOB 1 MUHUMYMOB
B MHTEPPEPEHIIUOHHOU
KapTHHE OT JIBYX CUH(]a3HBIX
KOT€PEHTHBIX HCTOYHUKOB.
Hudpakuus ceTa.
HudpakunoHnHas pemerka.
VYcnoBue HabMOIeHUS
TJIABHBIX MAKCUMYMOB TIpU
naJICHUN
MOHOXPOMATHYECKOI'O CBETa
Ha AUPPAKIUOHHYIO
pewétky. [lonsapuzanms
ceera. TexHnueckue
YCTPOWCTBA U MPAKTUYECKOE
MPUMEHEHHE: OUKH, JIYTIa,
dboToanmapar,
IIPOEKIMOHHBIN amapar,
MUKPOCKOII, TEIECKOII,
BOJIOKOHHAs OMNTHKA,
nudpakIMoOHHAas PEMIETKA,
TOJISIPOU/T

IIPUMEHHMOCTH T€OMETPUUECKOMN
ONTHUKH.

Pacno3naBanue ¢puznueckux
SIBJICHUU B OIBITAX U OKPYKAOIIEH
KU3HU: MIPSAMOJIMHEUHOE
pacrpoCTpaHEHUE CBETa,
OTpa)X€HHE, IPEITOMIIEHHUE,
uHTephepeHus, TudpaKus u
MOJISIPU3ALHNs CBETA, JUCTIEPCUS
ceera. M3ydyeHue ycioBuit
HaOJII0/ICHUS] MAKCUMYMOB U
MUHHMYMOB

B UHTEPHEPEHIITMOHHON KapTUHEOT
JIBYX CUH(a3HBIX KOTEPEHTHBIX
VMCTOYHUKOB.

VYcnoBue HaOIIOICHUS TJTABHBIX
MaKCUMYMOB TIpH MMaICHUU
MOHOXPOMATHYECKOTO CBETA

Ha AUPPAKIMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBJICHUN

C MCMOJIb30BAaHNUEM 3aKOHOB: 3aKOH
MPSMOJIMHEMHOTO PacpOCTPAHECHUS
CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI MPEJIOMJIEHHUS CBETA.
Onucanue ONTUYECKUX SIBJICHUMN

C MCTIOJIb30BaHUEM (DU3HUECKUX
BENUYHH: (POKYCHOE PACCTOSIHUE U
ONTUYECKAs CUJa JIMH3bI

Hroro no pazneny

24
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Paznen 3. OcHOBBI crieruaibHOM Teopun oTHOcUTeNIbHOCTH (nanee — CTO)

3.1 OCHOBEI 4 ['paHUIIBI IPUMEHHUMOCTH Pemrenne kauecTBEHHBIX 3a1a4 https://resh.edu.ru
CTICTIHATbHOM KJIACCHUYECKOH MEXaHUKH. C OIIOPO Ha M3YYEHHBIC MOCTyaaThl | /subject/lesson/59
TEOPUHU [TocTynatel cienuanbHOM CTO. 07/conspect/4823
OTHOCHUTENHHOCTH TCOPUHU OTHOCHTEIBHOCTH: Hcnonb3oBanne nabopMaimoHubix | 0/

HHBAPHAHTHOCTH MOIYJIS TEXHOJIOTHH JIJIs ITIOMCKa,

CKOpPOCTH CBETa B BaKyyMe, | CTPYKTYPHPOBaHHMs, HHTEPIPETAIIN
MPUHIUAI OTHOCUTEIBHOCTH | M IPEACTaBICHHS HHGOPMAIIMH TIPH
OUWHIINTENHA. MOATOTOBKE COOOIIEHUM O TpaHUIax
OTHOCUTEIBHOCTD MIPUMEHUMOCTH KJIACCUYECKOU
OJHOBPEMEHHOCTH. MexaHuku 1 ocHoBax CTO
3aMeIJICHUE BPEMEHU U

COKpAIIIEHUE [ITHHBI.

DHeprus U UMITYJIbC

PEIATHBUCTCKOM YaCTHUIIBL.

CBsi3b MacChl C SHEpPrueh u

HUMITYJIbCOM PEIISTUBUCTCKOM

YaCTHULBl. DHEPTrHUs MOKOS

Utoro no pazneny 4

Paznen 4. KBantoBas ¢dusuka

4.1 DNeMEeHTHI 6 ®otonsl. ®opmyna [lnanka | Habmonenune poroaddexra https://resh.edu.ru

KBAHTOBOMW OINTHUKH

CBSI3U DHEpruu (OTOHA C €ro
4acTOTOU. DHEPrus u
uMITysbe GpotoHa. OTKpeITHE
U UCCJICIOBAaHUE
doTorddexra. OnbITH

A.T'". CtoneroBa. 3aKOHBI
dotorddexra. YpaBHeHHE
OUHIITEHHA IS
dotorddexra. «KpacHas

Ha YCTAaHOBKE C [IUHKOBOU
IJ1acTUHOM. MccnenoBanne 3aKOHOB
BHeIHero hororddekra.
OObsicCHEeHNE OCHOBHBIX MPUHIIUTIOB
JNEUCTBUS TEXHUUYECKUX YCTPOMCTB,
TaKUX Kak: (DOTOSJIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes,
CBETOJIMO/I; U YCIIOBUU UX
0€3011aCHOr0 MPUMEHEHUSI B

/subject/lesson/38
78/conspect/4831
7/
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rpanuna» ¢horodddexra.
HaBnenue cBera. OnbITHI
I1.H. JIeGenena.
XUMHUYECKOe NeiCTBUE
cBera. TexHuueckue
YCTPOMCTBA U NMPAKTUYECKOE
npUMeHeHue: (POTOIIEMEHT,
dboTomaATIHK, COTHEUHAS
OaTapest, CBETOINOT

MPAKTUYECKOMN KU3HHU.

Penrenue pacy€rHbixX 3a1a4 ¢ IBHO
3a1aHHOM (U3UYECKOU MOJICTIbIO
C UCMOJIb30BaHWEM OCHOBHBIX
3aKOHOB U (POPMYJT KBAaHTOBOM
ONTUKHU. Perenrne KkauecTBEeHHBIX
3a7a4

C OIIOPOM HA M3YUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTU KBaHTOBOU
ONTHKH. Pacrio3HaBanue
(U3HYECKUX ABJICHUI B YUEOHBIX
onbITax: (POTOINEKTPUUECKUN

3¢ dekT, CBeTOBOE TaBJICHUE.
Onucanne n3y4eHHBIX KBAHTOBBIX
SIBJICHUW U TTPOLIECCOB

C UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI U 4aCTOTA CBETA, SHEPTUS U
UMITYJIbC (POTOHA

4.2

Crpoenue atoma

Mogens atoma TomcoHa.
Oneitel Pesepdopaa no
paccesiHuIO

a-gactull. [InanerapHas
Mozens atoma. Iloctymarer
bopa. U3nyyenune n
norjomieHrue HOTOHOB MpHU
Iepexoe aroMa ¢ OHOTO
YPOBHSI SHEPTUU HA IPYTOM.
Bugsl ciektpoB. Criektp
YPOBHEW HEPrUU aTOMa
BOJOPOJA.

BonHOBBIE CBOMCTBA YACTHII.

N3yuyenne moaenm onwita
Pesepdopaa. Ilposenenue
AKCIIEPUMEHTA

110 HAOJIIOIEHUIO JIMHENYATOTO
criektpa. OneHka abCOMOTHBIX U
OTHOCHUTEJILHBIX MOTPEITHOCTEN
U3MEpPEHUN (PU3NUCCKUX BETUYNH.
N3yuenne mogenu aroma: ToMcoHa,
IJIJAHETAPHOM MOJEIU aToMa,
Mojiesim aroma bopa.

N3ydenue cnekTpa ypoBHEH SHEPTUU
aToma Bojiopojia. O0bsiCHEHHE
MIPUHIIUIIOB IEMCTBHUS U YCIIOBUH

https://resh.edu.ru
/subject/lesson/39
10/conspect/4834
6/
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Bonnsr e bpons.
KopnyckymnsipHO-BOITHOBOM
Ty aJIn3M.

CnoHTaHHOE U
BBIHYKJCHHOE U3IIyYEHUE.
TexHuyeckue ycTporcTa u
MPAKTUYECKOE MPUMEHCHUE:
CIIEKTPAJIbHBIN AHAJIN3
(cmekTpockor), Jazep,
KBAHTOBBINA KOMITBIOTED

0€30M1aCHOT0 NPUMEHEHUS
CIEKTPOCKOINA, Jla3epa, KBaHTOBOT'O
KOMIIBIOTEpA.

Pemenue kauecTBEHHBIX 3a7a4

C OIIOPOIl Ha NU3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (prU3HUECKUe
siBieHUs 1o TeMe «CTpoeHue
aToMay. Pacio3naBanue pu3nueckux
SBJICHUHN B Y4EOHBIX OTBITAX:
BO3HUKHOBEHHE JINHEHYATOTO
CIIEKTpa U3Iy4eHUs. AHAIU3
KBAHTOBBIX TPOIIECCOB U SIBICHUM C
UCIOJb30BaHuEM nocTyaToB bopa

4.3

ATOMHOE A11p0

DKCIEPUMEHTBHI,
JIOKa3bIBAIOIINE CIOKHOCTh
cTpoeHus saapa. OTKpbITHE
pagruoakTUBHOCTU. OMbITHI
Pezepdopaa no
ONpEeJEIeHUIO COCTaBa
PaIMOaKTUBHOTO U3TyUYCHUSI.
CaoiicTBa anbda-, 6era-,
ramMmMma-u3iaydeHus. Biausiaue
PaIMOaKTUBHOCTU Ha KUBBIC
OpTraHU3MBI.

OTKpbITHE IPOTOHA U
HenTpoHa. Hyknonnas
Mozenb sapa [elizenoepra-
HBaHeHkKo.

3apsia siapa. MaccoBoe 4nciio
sapa. U30Torbl.
Anba-pacnaz.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacna.

N3yueHne sKCIepuMEHTOB,
JOKa3bIBAIOIINX CIOKHOCTh
CTPOEHHUS aTOMHOTO SApA.
HccnenoBanue TpekoB yacTull (110
rotoBbIM (oTorpadusim). M3zyuenue
SAJIEPHBIX CUJI, SJIEPHBIX PeaKIni
CUHTE3a U pacnajaa, TEPMOsIIEPHOTO
CUHTE3A.

N3ydenune HyKJIOHHOM MOJEINH s1pa
I'eitzen6epra-NBanenko.
OObsicHEeHuE yCTpoICTBa U
IPUMEHEHUS JO3UMETPA, KAMEPHI
BuiibcoHa, siaepHoro peakropa,
aTOMHOM OOMOBI.

Pemrenue 3amau ¢ onopou

Ha NOJIy4YE€HHbIE 3HAHHUS, B T.4. O
3apsJie 1 MacCOBOM YHCIIE AApA.
Pacno3naBanue ¢puznueckux
SABJICHUN

B YU€OHBIX OIIBITAX U B

https://resh.edu.ru
/subject/lesson/58
45/conspect/1516
34/
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I'amma-uznydenue. 3aKkoH
PaAMOAaKTUBHOTO paclaa.
OHeprus CBA3U HYKJIOHOB B
anpe. SinepHsle CUIbL.
HedexT maccol sapa.
Anepnsie peaknuu. Jlenenue
Y CHHTE3 s1EP.

S nepHslil peakTop.
TepMosaepHBIN CUHTES.
[IpoOneMbl 1 epCIEKTUBEI
SAIEPHON SHEPTETUKH.
DKOJIOTUYECKUE ACIIEKTHI
SAIEPHON DHEPIETUKH.
DneMeHTapHbIe YaCTHULIBI.
OTKpBITHE ITO3UTPOHA.
MeTtoapl HaOIIOIEHUS U
pEruCTpalry 3IEMEHTAPHBIX
Y4acTHUL.

DOyHIaMEHTAIIbHBIC
B3anMoaencTBrua. EnMHCTBO
(u3HUecKoi KapTUHBI MUpA.
TexHuyeckue ycTponcTBa u
IPAKTUYECKOE TPUMEHEHHE:
NO3UMETP, Kamepa
Bunbcona, saepHbii
peakTop, aroMHasi bomba

OKPYXaroUIEH )KM3HU: €CTECTBEHHAs
Y UCKYCCTBEHHAs PaJiOaKTUBHOCT.
OnucaHue KBaHTOBBIX SBJICHUM U
MPOIIECCOB C UCIOJb30BAHUEM
(bU3UYECKUX BEIIMYUH: TIEPHO/T
MoJTypacmajia, SHEpPrusi CBsI3U
ATOMHBIX si7iep, Ae(hEKT MacChl sSapa.
AHaJINA3 IPOLIECCOB U SBJIICHUM C
HCTI0Ib30BAHUEM 3aKOHOB M
MOCTYJIATOB: 3aKOH COXPaHEHMUS
AJIEKTPUUYECKOTO 3apsjia, 3aKOH
COXpPaHEHUSI MaCCOBOTO YKCIIA,
nocrtynatel bopa, 3akoH
PaIMOAKTUBHOIO pacHaja.

VYuyactue B paboTe KpyrJjioro cToja
«DyHIaMEHTAIIbHBIC
B3auMOAeUCcTBUA. ENMHCTBO
(bu3HUeCcKoi KapTUHBI MUPAY.
Hcnonbs3zoBanne nHGOPMAIMOHHBIX
TEXHOJIOTHUH JIJIsI TOUCKa,
CTPYKTYpUPOBaHUS, HUHTEPIIPETALIUU
U TIpeCTaBIeHUs] THQOpMaLUK NPU
IIOATOTOBKE COOOILIEHUHN O
MIPUMEHEHUH 3aKOHOB KBAaHTOBOM
(bU3UKHN B TEXHUKE U TEXHOJIOTHUSIX,
AKOJIOTUYECKUX aCTeKTaX siepHOM
SHEPTeTUKU

Hroro no pazpeny

15

Pazpnen 5. DnemMeHThl aCTPOHOMUU U acTPO(U3UKU

5.1

D1eMEHTBI
aCTPOHOMHHU U

7

DTansl Pa3BUTHA
ACTPOHOMMUMU. HpI/IKHaI[HOC 141

[Toaroroska cooOiieHuii 00 FTanax
pa3BUTHS aCTPOHOMHH, O

https://spadilo.ru/
elementy-

Pabouas nporpamma no ¢pusmnke cpegHero obuiero obpasosaHna MBQOY «llikona Ne109» 53



https://spadilo.ru/elementy-astrofiziki/
https://spadilo.ru/elementy-astrofiziki/

acTpopU3UKH

MHPOBO33PEHUYECKOE
3HAYECHHUE aCTPOHOMMUH.

Bun 38é31H0r0 HEOA.
Co3sBe3nus, ipKUE 3BE3MbI,
IUIAHETHI, UX BHIUMOC
JIBHKECHHE.

CoaHedHast cucTeMa.
Comnne. CoyrHeUHas
aKTUBHOCTB. MICTOUHUK
sHeprun CoJHIA U 3BE3.
3BE3/1bI, UX OCHOBHBIC
XapakTepucTuku. Jluarpamma
«CIEKTpaJIbHBINA KJIacc —
CBETHUMOCTb». 3BE3IbI
rJIaBHOM
MIOCJIEJOBATEIBHOCTH.
3aBHCHUMOCTB «Macca —
CBETUMOCTbY» IJIS 3BE3/]
TJIaBHOHU
MOCJIEJ0OBATEIbHOCTH.
BnyTtpennee cTpoeHue 3BE3 .
CoBpeMeHHBIE
MPEICTABICHUS

O IPOUCXOXKICHUU U
spoJirory CoTHIIA U 3BE3]I.
OTallbl )KU3HH 3BE3].
Maieunsii Ilyts — Hama
I'anakTuka. Ilomoxxenue u
nBwxenne ComHIa

B 'anakTuke. Tumsl
rajaktuk. PaguoranakTuku u
KBa3apbl. YEpHBIE AbIPHI B
siApax rajlakTuk. BeeneHnnast.

MPUKIAJTHOM U MUPOBO33PEHYECKOM
3HAYEHUH aCTPOHOMHHU, O METOJIAX
MOJIYYCHUS] HAYYHBIX
ACTPOHOMUYECKUX 3HAHUM,
OTKPBITUSAX B COBPEMEHHOM
aACTPOHOMMUH.

N3ydenune cOBpeMEHHBIX
IIPEACTABICHUN O IIPOUCXOKIACHUN U
sBoJtou CoJiHIa U 3BE3 .
N3ydyeHne TMIIOB rajlakTuK,
pauoOTIaKTUK U KBa3apoB.
N3ydenune nBU)eHUsI HEOECHBIX TeT,
ABOJIIOIMU 3BE311 U BeeneHnou,
MPOLIECCOB, TPOUCXOAIINX B
3BE3/1aX, B 3BE3JHBIX CUCTEMAX,

B MEKTaJIAKTUYECKOU CpENE,
MacIITabHON CTPYKTYPHI
Bcenennoit. O0bsicHeHUE
pacumpenus BceneHHon Ha OCHOBE
3aKkoHa Xa00ua. [Toaroroska k
00CYXJIEHUIO HEPEIICHHBIX MPOoOJIeM
actpoHomuu. [IpoBenenue
HAOJII0ICHUI HEBOOPYKEHHBIM
rJ1a3oM

C UCIOJIb30BaHUEM

KOMITBIOTEPHBIX IMPUII0KCHUN

JUTSI OTIPECIICHUS TIOJIOKEHUS
HEeOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1IaTy. OCHOBHBIC
co3Be3ausi CeBepHOTO

MOJIYIIAPUSI U SIPKUE 3BE3/IbI.

[IpoBenenne HabMOACHUH B

astrofiziki/
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Pacummpenne BeeneHHou.
3akoH Xa006:a. PasOeranue
rajjakTuk. Teopust bosboro
B3pbIBA. PenukToBOE
U3JTyYCHHUE.

MacmrabHasi CTpyKTypa
Bcenennoii. MeraranakTuka.
Hepeménnsie mpo6ieMsl
aCTPOHOMUU

Teneckon JIyHsl, TUIaHeT,
Mieunoro [lytu. Yyactue B
JUCKYCCHH O HEPEIIEHHBIX
npobiemMax aCTpOHOMUU

Uroro no pazneny 7

Paznen 6. O6o061maronee moBTOpeHNe

6.1 O06o0maroree 4
TIOBTOPCHHE

O06o00menne u
CHCTEMaTH3aIs
COJIep>KaHUs pa3/eyioB Kypca
«MexaHuKay,
«MounekynsipHasi pusuka u
TEPMOJIMHAMUKAY,
«DIEKTPOAUHAMUKAY,
«Konebanus v BOJIHBD»,
«OcHOBBI crielIuaIbHOM
TEOPHUU OTHOCUTEIILHOCTHY,
«KBanrtoBas puznka,
«NEMEHTBI aCTPOHOMUU U
actpoduszuku». Poib huzuku
¥ aCTPOHOMUHU B
SKOHOMHUYECKOMH,
TEXHOJOTHYECKOH,
COIIMAJIbHOM M ATUYECKOU
chepax aesaTeTbHOCTU
YeJI0BeKa, poJib U MECTO

VYyactre B ITUCKYCCHH O POJIU
(U3UKU 1 aCTPOHOMUH B PA3TUYHBIX
chepax AesaTeTbHOCTH YeIoBeKa.
[ToaroroBka cooOIIEHNIT O MECTE
bu3nYecKoil KapTUHBI MUpPa B Py
COBPEMEHHBIX TMPEICTABICHUI

0 TIpUpPOJIC.

BrimonHenne yueOHbIX 3aaHUH],
JIEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX MOHATHUH, (PU3NIECKUX
BEJTMYMH M 3aKOHOB Kypca (pu3uKu
10-11 xnaccos

https://videouroKi.
net/razrabotki/pov
toritiel-no-
obobshchaiushchi
i-urok-po-fizikie-
v-11-klassie-po-
ghlavie-
kvantov.html

Pabouyasa nporpamma no ¢usmke cpegHero obuwero obpasosaHna MBOY «LLIkona Ne109» 55



https://videouroki.net/razrabotki/povtoritiel-no-obobshchaiushchii-urok-po-fizikie-v-11-klassie-po-ghlavie-kvantov.html
https://videouroki.net/razrabotki/povtoritiel-no-obobshchaiushchii-urok-po-fizikie-v-11-klassie-po-ghlavie-kvantov.html
https://videouroki.net/razrabotki/povtoritiel-no-obobshchaiushchii-urok-po-fizikie-v-11-klassie-po-ghlavie-kvantov.html
https://videouroki.net/razrabotki/povtoritiel-no-obobshchaiushchii-urok-po-fizikie-v-11-klassie-po-ghlavie-kvantov.html
https://videouroki.net/razrabotki/povtoritiel-no-obobshchaiushchii-urok-po-fizikie-v-11-klassie-po-ghlavie-kvantov.html
https://videouroki.net/razrabotki/povtoritiel-no-obobshchaiushchii-urok-po-fizikie-v-11-klassie-po-ghlavie-kvantov.html
https://videouroki.net/razrabotki/povtoritiel-no-obobshchaiushchii-urok-po-fizikie-v-11-klassie-po-ghlavie-kvantov.html
https://videouroki.net/razrabotki/povtoritiel-no-obobshchaiushchii-urok-po-fizikie-v-11-klassie-po-ghlavie-kvantov.html

(U3KMKHU U aCTPOHOMUHU

B COBPEMEHHOM HAy4YHOH
KapTHHE
CUCTEMATU3UPYIOIIEH,
OOBSICHUTENBHOM U
MPOTHOCTUYECKON (PYHKIMI
(bu3HIeCcKoi TeOpHH, POJib
duznyeckoit Teopun B
dbopMupoBaHUU
MPEJICTAaBICHUI

0 u3nyeckoi KapTuHE
MHpa, MECTO (pU3NYECKON
KapTUHBI MUPA B 0011IEM
PNy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
IPEICTABICHUN O IPUPOJIE

Nroro no pazneny 4
PesepBHOE Bpems 3
OO6111ee KOJIMYECTBO YaCOB 68

110 IporpaMMme

[Ipu pazpaboTke pabouei mporpaMmbl B TEMATUYECKOM IIJIAHUPOBAHUM YUTEHBI BO3MOKHOCTH MCIIOJIb30BaHUS
ANEKTPOHHBIX (LIM(PPOBBIX) 00pa30BATEIBLHBIX PECYPCOB, SABISIOMINUXCI Y4eOHO-METOAMYECKUMHU MaTepraJiaMu
(MyJIbTUMEIUNHBIE TPOrPAMMBbl, JIEKTPOHHBIE YYEOHUKHU U 3aJJaYHUKH, JIEKTPOHHbIE OMOIMOTEKH, BUPTYaIbHbIE JAOOPATOPUH,
UTPOBBIE MTPOrPAMMBI, KOJUIEKIIMH HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), UCTIOIB3YEMBIMU AJIs1 OOYUEHHUSI U BOCIIUTAHUS
pa3IMYHBIX TPYII [I0JIb30BATENEH, MPEICTAaBICHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BUJE U PEATU3YIOUIUMH TUJAKTUYECKUE
Bo3MoxkHocTH VKT, coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOIaTENbCTBY 00 00pa30BaHUH.
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