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denepanpHas pabodasi mporpamMma mo ydeoHoMmy npeamery «Dusmkay (0a30BbId
ypoBeHb) (mpeamerHass o0nacTh «ECTeCTBEHHO-Hay4HBIE MPEIMETHI») BKIOYAET
MOSICHUTEIBHYIO 3aIUCKY, COJIEpYKAHUE 00yUYCHHUS, TUTAHUPYEMBbIEC PE3YJIbTaThl OCBOCHHUS
POTrPaMMBI IO (PU3KKE, TEMATHUECKOE TUIAHUPOBAHHE.

[TosicHuTenbHass 3ammMcKka OTpakaeT OOIlIMe e W 3aJa4d U3ydeHHs (DU3HKH,
XapaKTEPUCTHKY TCUXOJIOTUYCCKUX TPEANOCHUIOK K €r0 HW3YYEHHUIO O0yJarolMMHUC,
MECTO B CTPYKType YYeOHOro IUIaHa, a TaKXe MOJIXOAbl K OTOOpY COJEpIKaHWs,
K OTPEJICIICHUIO TUIAHUPYEMBIX PE3yIbTaTOB.

Conepxanne  00y4deHHUsI  paCKpbIBA€T  COJACpIKATEIbHBIE  JIMHUHM, KOTOPHIC
NpeJIaraloTcst sl 00S3aTENPHOTO M3YUEHHsS] B KaXIOM Kilacce Ha YPOBHE CpEIHEro
o01ero oopazoBaHusl.

[InanupyeMbie  pe3ysbTaThl OCBOCHHSI TPOTPaMMbl 1O (DHU3MKE BKIHOYAKOT
JIMYHOCTHBIC, MCTAIIPCAMCTHBIC PE3YJIbTAaTbl 3a BECH IMCPHUOL 06y‘-IeHI/I$I Ha YPOBHC
cpeanero obOmiero oOpa3oBaHUs, a TAaKKe MPEIMETHBIC JOCTHXKEHUS O0yJaromerocs

3a K@)l T0J] 00y4eHHUs.

MNOACHUTEJIBHASA 3AIINCKA

ITporpamma o gu3suke 6a30BOro ypoBHs Ha ypOBHE CpPEJHET0 0011er0 00pa3oBaHus
pa3zpaboTaHa Ha OCHOBE IOJIOXKEHUN U TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarenbHON Tporpammbl, npenactaBieHHbx B ®I'OC COO, a Takxke ¢ y4éTom
(benepanbHO paboueil mporpaMMbl BOCIIUTAHUS M KOHLENIIMK IPEnoJjaBaHus y4eOHOro
npenmera «@Pu3nka» B 00pa3oBaTeNbHBIX opraHm3zanusx Poccuiickoit denepanuu,
peaIM3yIoLIMX OCHOBHBIE 00pa3oBaTelbHbIE IPOrpaMMBbI.

ConeprkaHue mporpaMmsl 1o (pU3KKe HarpapiieHO Ha (POPMUPOBAHHUE €CTECTBEHHO-
Hay4YHOW KapTuHbl Mupa oOywarommuxcs 10-11 kmaccoB mpu oOyueHun ux Qusuke
Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOro mnoaxona. IIporpamma
no ¢usuke coorBeTcTBYEeT TpeboBaHusiM OI'OC COO K mIaHUpPYyeMbIM JTUYHOCTHBIM,
OpEeIMETHBIM U METalpeAMETHBIM pe3yJibTarTaM OOY4YeHMs, a TaKXKe Y4UThIBAET
HEOOXOAMMOCTh pEau3alliid  MEXIPEIMETHBIX CBsized (U3MKH C eCTeCTBEHHO-
HaYYHbIMHM Y4eOHBIMM IpeMeTaMH. B Hell ompenenstorcss OCHOBHBIE IENTU M3Y4YEeHUs
¢u3MKy Ha YpOBHE cpeAaHero oOuero o60pa3oBaHMs, IUIAHUPYEMbIE pPe3yJbTaThl
OCBOEHHUSI Kypca (U3MKH: JTUYHOCTHBIE, METalpeaMeTHbIE, NMpeAMETHbIE (Ha 0a30BOM
YpOBHE).

[Iporpamma 1o Gpu3HKe BKIIOYACT:

IUTaHUPYEMBIE pPEe3yNbTaThl OCBOEHHS Kypca (U3MKH Ha 0a30BOM YPOBHE, B TOM
YHClie IpeIMEeTHbIE PEe3YyJIbTaThI 110 TO1aM 00Y4EHHUS;

coziepkanue ydyeOHoro npeamera «Dusukay 1mno rogam 00ydeHusl.

[Iporpamma 1O ¢u3MKEe MOXKET OBITh HCIOJb30BaHA YUUTENSIMH Kak OCHOBA

JUIL COCTaBJIeHUs CBOMX paboumx mporpamm. Ilpm paspabortke paboueil mporpammbl



B TEMaTHYE€CKOM IUIAHUPOBAHUH JOJKHBI ObITh YYTEHbI BO3MOKHOCTH HCIOJIb30BaHUS
AJICKTPOHHBIX  (IU(POBBIX) 00pa30BaTEIbHBIX PECYpPCOB, SBISAIOMUXCA  y4eOHO-
METOUYECKMMH MaTepraiaMu (MyJIbTUMEIUMHbBIE TPOTPAMMBbL, SJIEKTPOHHbIEC YUEOHUKU
U 3a/ladyHUKU, DJEKTPOHHbIe OHOIMOTEKH, BUPTyaJbHBIE JAOOPATOPUU, UTPOBBIC
pOrpaMMbl, KOJUIEKIMH LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOUIUMU
TUAAKTUYECKUE BO3MOXKHOCTH HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH,
coJiep>kaHle KOTOPBIX COOTBETCTBYET 3aKOHOJIATEILCTBY 00 00pa30BaHuUU.

[IporpamMMa 1o ¢u3MKe HE CKOBBIBACT TBOPYECKYI0 WHUIMATHUBY YUHUTEICH WU
MIPEIOCTABISAET BO3MOXHOCTh I pEAIM3alUU Pa3Iu4YHbIX METOJMYECKHX IOAXO/0B
K opraHuzanuu oOy4deHHs (U3MKe MpHU YCIOBHM COXpPAHEHHUS OO0S3aTEeIbHON YacTh
cozlepKaHMs Kypca.

®du3uka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX MPHUPOBI, BBHICTYIMAs B KauecTBE
yueOHOro TMpeAMeTa B IIKOJE, BHOCUT CYHIECTBEHHBIH BKIJIaJ] B CHCTEMY 3HAHMA
00 okpyxkaromem Mupe. LIkompHBIE Kypc (QU3MKH — CHCTEMOOOpPa3yrOIIWit
JUTSL €CTECTBEHHO-HAYYHBIX YUE€OHBIX TPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIexKAaT
B OCHOBE IIPOILIECCOB M SBICHUH, M3y4aeMbIX XHUMHEH, Ouosoruei, Guznueckoit
reorpadueii m actpoHoMuel. Vcronp30BaHWE M aKTUBHOE NMPUMEHEHHE (DU3UUYESCKHUX
3HaHMUN OIpeleNnseT XapakTep U pa3BUTHE pPa3sHOOOpa3HBIX TEXHOJOTHH B cdepe
JHEPreTUKH, TPaHCIOPTa, OCBOEHHA KOCMOCA, IIOJIyY€HUS HOBBIX MaTepUaJIOB
C 3aJaHHBIMU CBOMCTBaMM M Jpyrux. V3yueHue QU3MKM BHOCHUT OCHOBHOM BKJIaj
B (dbopMupoBaHue €CTECTBEHHO-HayYHOMU KapTUHBI Mupa oOyuaronmxcs,
B (h)OpMUpOBaHUE YMEHUI MPUMEHSATh HayYHBIH METO/] IO3HAHUS IIPH BBIITOJIHEHUU UMHU
y4eOHBIX MCCIEOBAHUH.

B ocHOBY Kypca pu3uku 11t ypoBHS CpeHEro 00111ero o0pa3oBaHus MOJIO0KEH P
U7eH, KOTOpbIe MOXHO pacCMaTpUBaTh KaK MPUHILUIIBI €70 TOCTPOCHHUS.

Hoes wyenocmuocmu. B COOTBETCTBUM C HEHl Kypc SBISETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COJEPXKHUT MaTepual U3 BCEX pas3fesioB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOMN (hU3UKU.

Hoes cenepanuzayuu. B cooTBeTCTBUU € HEW MaTepual Kypca GU3HKU 00beINHEH
BOKpYr ¢usmueckux Teopud. Beaymwmm B Kypce saBisgerca  (opMHUpOBaHUE
MPEJICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIIECTBE U TOJIE.

Hoea  eymanumapuzayuu. EE peanuzauus Tpeanonaraer  MCMOJIb30BaHUE
T'YMaHUTapHOTO MOTEHIMaNa (U3NIECKOl HayKH, OCMBICTICHUE CBSA3H Pa3BUTHUS (DPU3HUKU
C pa3BuUTHEM oOmIecTBa, a TaKKe C MHPOBO33PEHUYECKHMH, HPABCTBEHHBIMU U
9KOJIOTHYECKUMHU MPOOIeMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc ¢usuku mnpennosnaraer 3HaKOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKHUX U TEXHOJIOTUYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPHUIl
Y 3aKOHOB.

Hoes sxonoeuzayuu peannsyercsi IOCPEACTBOM BBEICHUS JIEMEHTOB CO/IEPKaHMS,
NOCBAUIEHHBIX ~ 9KOJIOTUYECKUM MpOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI
C pa3BUTHEM TEXHHUKHM M TEXHOJOTMH, a TaKke OOCYXJEHHUS MpOoOJeM pallOHAIbHOTO

IPUPOONOIB30BAHUS U IKOJIOTMYECKOI 0€30MacHOCTH.



CrepxHEBBIMH 3JI€MEHTaMHU Kypca (U3MKM Ha YypPOBHE CpEAHEro O0OIIero
oOpa3oBaHus sBIAOTCS  Qu3uueckue Teopu  (hopMUpOBaHHE  TMPEACTaBICHHIMA
0 CTPYKType TOCTpOeHUsl (hU3MUYECKOW TeOopuu, posii (PYHIaMEHTAIBHBIX 3aKOHOB W
MPUHIIUIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJIE, TPaHHUIAX MPUMEHHUMOCTH
TEOPHHA, 17151 ONMCAHUS €CTECTBEHHO-HAYYHBIX SABJICHUN U MPOLIECCOB).

CHUCTEeMHO-AEATENbHOCTHBIN MOAX0A B Kypce (U3UKU PeaTu3yeTcsl Mpexke BCEro
3a c4€T OpraHU3alUu YKCIEPUMEHTAIBHOMN AesITeIbHOCTH o0yyatomuxcs. s 6a3oBoro
YPOBHSA Kypca (PU3HKH — 3TO HCIIOJIb30BaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1JAOOPAaTOPHBIX padoT, KOTOPHIE B IporpaMme Mo pu3uKe 00beAUNHEHBI
B OOIIMI CIIMCOK YYEHUYECKUX MPAKTUYECKUX paboT. Brigenenne B ykazaHHOM IepeuHe
1ab0paToOpHbIX pPa0bOT, MPOBOAMMBIX JJii KOHTPOJS M OLEHKHU, OCYIIECTBISIETCS
y4acTHUKaMU 00pa3oBaTeIbHOrO MPOIecca UCXO0/I U3 OCOOEHHOCTEH TUIAaHUPOBAHUS U
ocHaieHust kabunera ¢usuku. [Ipu 3ToM obecrieunBaeTcs OBIIAJCHNUE O0YYAIOIIMMUCS
YMEHHUSIMU  TPOBOAWTH  KOCBEHHBbIE HM3MEPEHHMs, HUCCICJOBAHMUS  3aBHUCHMOCTEH
(U3NIECKUX BETHMYMH U TOCTAHOBKY OIBITOB MO MPOBEPKE MPEUIOKEHHBIX THITOTE3.

Bonbmioe BHMMaHWE yAEISETCS PEHICHUIO PAcU€THBIX M KAadeCTBEHHBIX 3aJ1ad.
[Ipu »TOM nmnst pacu€THBIX 3a1a4 MPUOPUTETOM SBISIOTCS 3aa4yd C SBHO 3a/JlaHHOMN
¢usznyecko  MOJENbIO,  IO3BOJISIIOIIME  TNPUMEHATH  U3YUYEHHBIE  3aKOHBI
3aKOHOMEPHOCTH KaK M3 OJHOTrO pa3zenia Kypca, TaKk U UHTErpUpys 3HAHUS U3 Pa3HBIX
paszenoB. J{ns KauecTBEHHBIX 3a/lau MPUOPUTETOM SBISIOTCS 3a/JaHusl HAa OOBSICHEHUE
MpoTeKaHusl (PU3UYECKUX SIBJICHUM M TPOIECCOB B OKPYXKAIOIIEH >KU3HU, TpeOyroIue
BBIOOpA (PU3NYECKON MOAEH JUIs CUTYalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpedoBanusimu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieyeHnIo yueOHoro rporecca 6a30BbIii YpOBEHb Kypca (PU3HKH Ha YPOBHE CPETHETO
o0rmiero oOpa3oBaHMs JOJDKEH M3Yy4aThCsl B YCIOBUAX NMPEIMETHOro KabMHeTa (pU3UKU
WIA B YCIOBHUAX HMHTETPHUPOBAHHOIO KaOWHETa MpPEeIMETOB €CTECTBEHHO-HAyYHOI'O
nukia. B kabunere Gu3MKM TOMHKHO OBITH HEOOXOIMMOE JTabopaTOpHOE 0OOPYIOBaHKE
JUIS BBITIOJIHEHUSI YKa3aHHBIX B INporpamMme Mo (U3MKe YYEHMUYECKHX IMPaKTHYECKUX
paboT U JEMOHCTPAITMOHHOE 000PY/IOBAHHE.

JleMOHCTpaloHHOe 000pyioBaHUE (POPMUPYETCS B COOTBETCTBUU C NMPUHIIMIIOM
MUHMMaJIbHOM  JIOCTaTOYHOCTH W  OOECIEeYMBAET MOCTAHOBKY  MEPEUMCIIEHHBIX
B TporpamMMe 1o (DM3HMKE KIFOYEBBIX IEMOHCTpAIMUA JUIS WCCIECAOBAHHUS H3Y4aeMbIX
SBIICHUH M TPOILIECCOB, SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JIaboparopHoe = OOOpyZOBaHHE  JUId  YYEHHMUYECKMX  NPAaKTHYECKUX  palor
dopMHpyeTCsS B BHIIE TEMATHYECKUX KOMILICKTOB M 00ECTIEYMBACTCSI B PacyE€Te OAHOTO
KOMIUIEKTa Ha JBYyX oOydarommxcs. TeMaTHuecKue KOMIUIEKTHI J1abopaToOpHOTrO
000pYyAOBaHUSI TOJIKHBI OBITh IIOCTPOEHBI HAa KOMITJIEKCHOM UCIIOJIb30BaHUH aHAJIOTOBBIX
U IUPPOBBIX NMPUOOPOB, a TaK¥KE KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHUJIE
UPPOBBIX TaOOPATOPHIA.

OCHOBHBIMH TIEJISIMU U3Y4YeHHs U3UKH B 00IIEeM 00pa30BaHHUH SIBIISIOTCS:

¢dbopMupoBaHuEe WHTEpeca M CTpeMJIeHHs] OOydarolmuxcs K HaydYHOMY H3YYEHHUIO

MPUPOJIBI, PA3BUTUE MX UHTEIUICKTYaIbHBIX M TBOPUYECKHX CIIOCOOHOCTEHH;



pa3sBUTHE TPEACTaBICHUH O HAayyHOM MeETOJe MO3HaHUA M (HOpMHUpOBaHUE
UCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLINM SIBIICHHSIM;

(GopMHpOBaHHE HAYYHOTO MHPOBO33pEHMsI Kak pe3yibTaTa H3y4eHHs OCHOB
CTPOEHUS MaTepuu U pyHJAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

¢dbopMHpoBaHUE YMEHUI OOBACHATH SIBICHHUS C MCIOJb30BaHUEM (PU3MUECKUX
3HAHUM U HAy4HBIX J1I0KA3aTEJIbCTB;

¢dbopMHpoBaHUE TPEACTABICHWH O poiu  (GU3MKK A Pa3BUTUS  JIPYTUX
€CTECTBEHHbIX HayK, TEXHUKU M TEXHOJIOTHH.

JlocTwkeHre ATUX Lened oOecreuuBaeTCs pPELICHUEM CIEAYIOIUX — 3a7ad
B IIpoliecce U3y4YeHus Kypca (PU3MKH Ha YPOBHE CpeIHero oo01ero oopa3zoBaHus:

npuoOpeTeHne CUCTeMbl 3HaHW 00 o0mmX (U3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSX, BKJIIOYAs MEXaHHWKY, MOJIKYISPHYIO (HU3UKY, DJIEKTPOAHMHAMUKY,
KBaHTOBYIO (PM3HKY M 3JIEMEHTHI aCTPO(PHU3UKH;

¢dbopMHupOBaHUE YMEHHH MPHUMEHSITh TEOPETHUYECKHE 3HAHUS IS OOBSICHEHUS
¢u3nveckux SBICHUH B TPUPOAEC H ISl TPHUHATHS TPAKTUYECKUX PEHICHHUH
B IIOBCEIHEBHOH JXU3HU;

OCBOCHHE CIOCOOOB PEHICHHS PAa3IUYHBIX 337ad C SIBHO 3aJaHHON (hU3NYECKOM
MOJIEIBIO, 3a]1a4, MTOAPA3yMEBAIOLINX CAMOCTOSTENIFHOE CO3/1aHue (pr3nUecKoil MoIenH,
a/IeKBATHOM YCJIOBUSM 3a/1auH;

MOHUMaHHe (PU3NYECKUX OCHOB U MPUHLUIIOB ACUCTBUS TEXHUUECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIQ/ICHUE METOJaMH  CaMOCTOSATENbHOTO  IUIAHUPOBAaHUS U IMPOBEACHUS
(GU3MUeCKUX SKCIEPUMEHTOB, aHaJIM3a U MHTEPHNpETaluu HMH(POPMAILUH, ONpereTIeHus
JIOCTOBEPHOCTH TOJIYYEHHOTO pe3ysIbTara;

CO3JJaHME YCIOBMM Ui Ppa3BUTHS YMEHHUH IPOEKTHO-UCCIIEA0BATENBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wu3yuenue ¢usuku (0a30Beli ypOBEHb) Ha YPOBHE CpEOHEro O0OIIero
obpazoBanust otBoauTcs 136 wacoB: B 10 kiacce — 68 wacoB (2 waca B Hemeno),
B 11 kacce — 68 yacoB (2 yaca B HesleNi0).

[Ipennaraemslii B mporpamme no ¢pu3HKe rnepeueHb Ja00paTOPHbIX U MPAKTHYECKUX
padoT sIBIIIETCSI PEKOMEHIOBAaHHBIM, YIHUTEITh JIEIaeT BEIOOP MPOBEICHHUS Ta00PATOPHBIX
paboT U OMBITOB C Y4ETOM MHAUBUIYaTbHBIX 0COOEHHOCTEN 00YUYaOLINXCS.

JIrobast pabouasi mporpamMMma JIOJDKHA TOJTHOCTBIO BKIIIOYATh B CeOsl ComepKaHUE
JTAHHOM MpOorpamMMsl 1o (pu3uke.

B otaenbHbIX cityyasix Kypc GU3UKH 6a30BOTO YPOBHS MOXKET U3ydaThest B 00bEMe 204
yaca 3a 1Ba roma oOydenus (3 u B mememo B 10 m 11 xmaccax). B stom crmyuae
yBeIMuuBaeTcs He MeHee ueM 710 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIONb3YETCs yUUTENIEM
JUISL M3YYEHHs BOIPOCOB, TECHO CBSA3AaHHBIX C BBIOPaHHBIM MpoduieM oOydeHHs, H
YBEJIMUUBACTCS ydeOHasi Harpy3ka, OTBOIMMAs Ha W3YYCHHUE MEXAHUKH, MOJIECKYJSPHOMN
GU3MKM W DIEKTPOJMHAMUKH, 32 CU€T pacUIMpeHHs 4YHciaa JabopaTopHBIX paboT

MCCIIE0BATENBCKOI0 XapaKTepa U YPOKOB PEILICHNsI KaUECTBEHHBIX U PaCUETHBIX 3a/1au.



COJEP)KAHUE OBYYEHUA

10 KJIACC
Pa3nes 1. ®dusnka u MeToAbl HAYYHOI'0 IO3HAHUA
®usuka — Hayka o mpupoge. HaydHble MeTOnbl ITO3HAHUSA OKPYKAOLIETO MUpa.
Ponb 3KkcnieprMeHTa ¥ TEOpUU B NPOLIECCE O3HAHMSI TPUPObI. DKCIEPUMEHT B (PU3HKE.
MogenupoBanue (u3nyeckux SBICHUH U TpolueccoB. HayuyHble THIIOTE3BI.
OusnuecKkue 3aKOHbl U TEOpUH. ['paHMIBI TPUMEHUMOCTH (PHU3HMUYECKUX 3aKOHOB.
[IpuHIHII COOTBETCTBUS.
Ponp u mMecto ¢usuku B HOpMUPOBAHUU COBPEMEHHOW Hay4HOH KapTHHBI MUDA,
B IIPAKTUYECKOMN AEATEIBHOCTH JIFOJIEH.
Ilemoncmpayuu

AHaJioroBsle 1 HH(prBBIe HU3MCPUTCIIBHBIC HpI/I60pBI, KOMIIBIOTCPHLIC NATYUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannyeckoe fBuxkeHre. OTHOCUTENbHOCTh MEXaHUYECKOT 0 ABMKEeHUs. CrucTema
orcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpeIHSsSI CKOPOCTh, MTHOBEHHAsI CKOPOCTbh) U YCKOpPEHHE
MaTepUAIbHOM TOYKHM, MX IPOEKIMH HAa OCH CHUCTeMBI KoopauHar. CloxeHue
NEPEMELICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W  paBHOYCKOpPEHHOE TMPSMOJIMHEWHOE JBIKEeHHE. [ paduxu
3aBHCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U MEPEMEIIECHUS MaTEpPUaIbHON
TOYKH OT BPEMEHHU.

CBoboaHoe najsieHne. Y CKopeHue CBOOOIHOTO MaeHUsI.

KpuBonuHueliHoe nBmxkeHue. [IBrkeHHME MaTepHaJbHOM TOYKH IO OKPYKHOCTH
C MOCTOSTHHOW 10 MOJYJIFO CKOPOCTBIO. YTIIOBask CKOPOCTh, JIMHENHAs1 CKOPOCTh. [lepron
U yacToTa oOpamieHus. LleHTpocTpeMuTenbHOe yCKOpEHHeE.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: CIHUJIOMETp, JIBHKEHUE
CHaps/10B, LIETIHbIE U PEMEHHBIE TIEpEayn.

[[emoncmpayuu

Mognenbp cuctemsbl OTCY4€Ta, WUIIOCTpAaLUs KHHEMAaTHYECKHX XapaKTEPUCTHK
JIBUKECHHUSI.

[IpeoOpa3oBaHue ABMKEHHUH € UCTIOIB30BAaHUEM IPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3IyXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HabGmionenne nBuxkeHuss Tena, OpOLIEHHOTO IMOJA YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO MAACHHUS.

Hanpasnenue ckopocT npu ABMKEHUHU 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydyeHne HEpaBHOMEPHOIO JBM)KCHHSA C LENbIO ONPEIECICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~— MEXKAY — IYTSAMH,  IPOWJCHHBIMH  TEJIOM
3a [IOCJIEI0BATEIILHBIE PABHBIE IIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH
C HA4YaJIbHOW CKOPOCTBIO, PaBHOU HYIIIO.

N3yyenue nBuKEHUS LIapHUKa B BA3KOMU KUIKOCTH.

W3yueHne aBM>XeHU Tena, OpOLLIEHHOIO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunnun orHocurensHOCTH ['amwites. llepsbiil 3akoH HeroToHa. MHeprumanbHble
CUCTEMBI OTCYETA.

Macca tena. Cuna. llpunuun cynepno3unuu cuia. Bropoit 3akoH HbrotoHa
JUIs MaTepUAIIbHOW TOUYKH. Tpetnil 3akoH HbroTOHA J1s1 MaTepUalibHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBasg kocMuyeckasi CKOPOCTb.

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

Tpenune. Bunbl TpeHust (1okos, cKojJbxeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUsI CKOJIbKEHHs U cuiia TpeHus nokos. Koapouuuent tpenus. Cumna
COTPOTHUBJICHUS TIPH JABMKEHUU TeJla B )KUJIKOCTH MIIU Ta3e.

[ToctynarensHOE U BpalaTesbHOE IBUKEHUE a0COJIFOTHO TBEPOTO TEa.

MOMEHT cuiibl OTHOCHUTEIBHO OCH BpalieHus. 1lnedo cuibl. YciioBus paBHOBecHs
TBEPAOIO TEINA.

TexHuueckne ycTpoicTBa U MIPAKTUYECKOE IPUMEHEHHE: TIOJIIUITHUKH, IBUKEHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

[[emoncmpayuu

SIBneHne uHepLUU.

CpaBHEHME Macc B3aMOAECHCTBYIOIIMNX TEIL.

Bropoii 3akon HeroToHa.

N3mepenne cui.

Crnoxenue cui.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT Ae(opMariiu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U MAJCHUM.

CpaBHEHME CUJI TPEHUS TIOKOSI, KAYEHHS M CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOIO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

W3yuenue aBrxeHus OpycKa 10 HaKJIOHHOM TIOCKOCTH.

HccnenoBaHne 3aBUCUMOCTH CHUJI  YOPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux aedopmaruu.

HccnenoBanne yciaoBuil paBHOBECHS TBEPAOTO TeJa, HMEIONIETO OCh BPAIICHHUS.



Tema 3. 3aKoHbl COXpaHEHUA 6 MeXAHUKE

Hmnynbc MatepraabHON TOUYKHU (T€da), CUCTEMbl MaTepUalbHbIX To4Yek. Mmmynbe
CWJIBI M W3MEHEHHME UMIIyJbCa Teld. 3aKOH COXpPaHEHHs HMITyJbca. PeakTuBHOE
JBUKCHHUE.

Pabota cusbl. MOIIHOCTD CHIIBL.

Kunernueckass 5sHeprusi MarepuaibHOM Touku. Teopema 00 HM3MEHEHUU
KMHETUYECKON SHEPIUHU.

[TorenumanbHas sHeprus. lloTeHuunanbHas sHeprus ymnpyro ae(GopMHpOBaHHOM
npyxuHsbl. [loTeHnManbHas 3Heprus Tena BOJIU3U MOBEPXHOCTH 3eMIIH.

[ToreHnuanbHble U HEMTOTEHIUAIbHBIE CUJIbL. CBsI3b pa0OThI HEOTEHLUAIBHBIX CUIT
C U3MEHEHHEM MEXaHUYECKOW IHEPIHH CUCTEMBI T€Jl. 3aKOH COXPaHEHUsI MEXaHUYECKOU
JHEPrUu.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckne yCTpPOWCTBA M IPAKTUYECKOE INPHUMEHEHHME: BOJOMET, KOMEp,
IPYKUHHBINA UCTOJET, ABM)KEHNUE PAKET.
Ilemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE nBUXKEHUE.

[lepexon moTeHIMAIbHON SHEPTUU B KUHETHUECKYIO U OOpATHO.
Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomul

N3ydenne abCconoTHO HEYIIPYroro yaapa ¢ MOMOIIbIO IBYX OAMHAKOBBIX HUTSHBIX
MasiTHUKOB.

WccnenoBanue cBsizu pabOThI CUJIBI C U3MEHEHHEM MEXAHWYECKOM SHEpruu Tesa

Ha MpUMeEpEe pacTsKEHUs] PE3MHOBOT'O JKI'yTa.

Paznen 3. Mouieky/sipHasi Gu3MKa M TePMOIUHAMHUKA
Tema 1. Ocnoevt MoNeKyNApHO-KUHEMUYECKOU MeopUuU

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. [uddysus. Xapakrep ABWKEHUS U
B3aMMOIECHCTBUS YaCTHI] BellecTBa. Mo1eM CTPOEHHMSI T'a30B, JKUIAKOCTEH U TBEPBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHX Mojiesiell. Macca u pa3Mepbl MOJICKYI.
KommuecTBo Bemectsa. [locTtosHHas ABorazpo.

TeruoBoe paBHOBecue. Temmeparypa m €€ wusmepenue. Illkama temmeparyp
Henbcus.

Mopenes wmneanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOU
TEOPHUH WJCATBHOTO Ta3a. AOCONMIOTHAs TeMIlepaTypa Kak Mepa CpeaHell KHHeTUYECKOn
SHEPrUM TEIUIOBOro JABMXKEHMs dacTul] rasza. lllkama temneparyp KenpBuna. ['a3zoBbie
3aKkoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH J[lanbrona. M3omporecchbl
B UJI€aJIbHOM T'a3e ¢ IOCTOSIHHBIM KOJINYECTBOM BelecTBa. ['paduueckoe npeacTaBicHue
U30IIPOIIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuuyeckre ycTpoHCTBa U MPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.



[[emoncmpayuu

OmnbITH, JOKA3bIBAIONINE TUCKPETHOE CTPOCHHE BeUlecTBa, (oTorpaduu MoJIeKys
OpPraHUYECKUX COCTUHEHHIH.

OmnbiThl 10 UG GY3UH KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKEHHUS.

Mogens onbiTa LTepHa.

OnpIThI, JOKa3bIBaIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, WUTIOCTPUPYIOIIAs IPUPOAY JABICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, WIUTIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUSI M1€aIbHOTO ra3a, H30MPOIIECChI.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

Omnpenenenue Macchl BO3AyXa B KJJACCHOM KOMHATE HA OCHOBE M3MepeHuil 00béMa
KOMHATBI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

Hccnenosanue 3aBUCUMOCTH MCKAY IMapaMeTpaMu COCTOAHUA Pa3pCKECHHOTO ra3a.

Tema 2. Ocnosvt mepmoouHamuxu

Tepmonunamuueckas cuctemMa. BHYTpeHHAS OSHeprus TepMOIMHAMHYECKOM
CHCTeMBI M crmocoObl €€ m3meHeHus. KommdecTtBo TermnoTsl u paborta. BHyTpeHHss
SHEpPrusi OJJHOATOMHOTO WJIEAIbHOTO ra3za. Bujabpl Temnonepenadu: TEIUIONPOBOIHOCTb,
KOHBEKIMsI, M3JIydeHHe. YJielbHas TeIoEMKOCTh BellecTBa. KoIMuecTBO TEmIOThI
IIPU TEIUIonepeaaye.

[Tonsatue 06 aguabatHoMm mporecce. I1epBrlit 3aKkoH TepMoanHamMukH. [IpumeHenne
IEepBOr0 3aKOHAa TEPMOAMHAMHUKU K wu3omporeccam. ['paduyeckas wuHTepnperanus
paboTsI rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTUMOCTh MPOIIECCOB B MIPUPO/IE.

TernoBele MamuHbl. [IpuHIMNIBL JeiicTBUS TeIUIOBbIX MamMH. lIpeoOGpa3zoBanus
SHEPruu B TEIIOBbIX MamuHax. KoadduumeHt none3noro neicTBus TEMIOBON MAITUHBI.
[Muxkn Kapuo m ero xo3pdUIMEHT MOJE3HOTO MEUCTBHS. DKOJOTHYECKHE TPOOIEMBI
TEIUIOAHEPTETUKU.

TexHuueckue ycTpoilcTBa W MpakTHUYECKOE MPUMEHEHHUE: JIBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOAMIbHUK, KOHIUIIOHED.

Ilemoncmpayuu

W3meHeHne BHYTpeHHEN SHEpruu Tena MpU COBEPLIEHUHM pabOThHI: BBUIET MPOOKH
u3 OyTBUIKM TIOJ] IefiCTBUEM CXKaTOro BO3JyXa, HarpeBaHue 3¢Qupa B JTaTyHHOU TpyOke
nyTéM TpeHus (BUACOAEMOHCTPAIIHS).

N3meHenue BHYTpeHHEN SHEpruu (TemrepaTyphl) Tela Mpu Terionepeaaye.

OmnpIT 0 aguabaTHOMY PaCIIUPEHUIO BO3AYyXa (OIBIT C BO3AYITHBIM OTHHBOM).

Mopnenu mnapoBoil TypOWHBI, JBUTaTeNsl BHYTPEHHEIO CrOpaHHs, PEaKTHUBHOIO
JIBUTATENSL.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomol

N3Mepenue ynenbHON TEITOEMKOCTH.
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Tema 3. Azpezamnuvle cocmoanusa eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHneHcanus. Vcmapenwe W kureHue. AOCONIOTHAS W
OTHOCUTEJIbHAS  BJIAXKHOCTh BO3Ayxa. HacelmeHHbIl map. VYaenpHas — TemoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEeMIIepaTypbl KUIICHUSI OT JIaBJICHHUS.

Teépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHHU30TPOIHUS CBOWCTB
kpuctawioB. JXuakue kpucrauibl. CoBpemeHHble  Marepuanbl. [lnaBneHue wu
KpUCTAITM3aIus. Y ienbHas Teriora tiasneHus. Cyomumanms.

VYpaBHeHHE TEIIOBOrO OajiaHca.

TexHuueckue ycTpoicTBa v MPaKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHH TIOJIYYCHHUS] COBPEMEHHBIX MaTepuajgoB, B TOM YHUCJE
HaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Ilemoncmpayuu

CBoiicTBa HACBILIEHHBIX M1ApPOB.

Kunenue npu moHW>KEHHOM JaBJICHUH.

CriocoObl n3MepeHUs BIAKHOCTH.

Habmroienne HarpeBaHus ¥ MJIABJICHUS KPUCTAIUTHYECKOTO BEIECTBA.

JleMoHCTpauust KpUCTAILJIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

I/I3MepeH1/Ie OTHOCHUTEIBbHOMN BIIAXKHOCTH BO3QyXa.

Pa3nen 4. DaexkTpoguHaMuKa
Tema 1. Inekmpocmamuka

OnexTpuzauus Tel. DJIeKTpUUecKUi 3apsn. J[Ba Buaa 3JIEKTPUUECKHX 3apsioB.
[IpoBOgHUKY, OUAIEKTPUKUA U IMOJYNPOBOJHUKU. 3aKOH COXPAHEHMS DJIEKTPUUYECKOTO
3apsja.

BsaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHblil 31eKTpUYECKHH 3apsl.
OnexTpuyeckoe nosue. Hanpsok€HHOCTD anekTpudeckoro nois. [lpunnun cynepno3nnuu
ANEeKTpUYECKUX nosied. JINHUN HanpsyKEHHOCTH SJIEKTPUYECKOTO TTOJSL.

Pabora cun snektpocratuueckoro mnoiss. I[lorennuan. Pa3sHOCTh NOTEHIMAJIOB.
[IpoBOgHMKHM ¥ JOUDJIEKTPUKUA B  3JIEKTPOCTATHUECKOM Moje. JludnexTpudeckas
IIPOHUIIAEMOCTb.

OnextpoéMkoctb. KoHaeHcaTtop. ONEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckne  ycTpoOHCTBA UM IPAKTUYECKOE  INPUMEHEHME:  DJIEKTPOCKOII,
JNIEKTPOMETP,  DJEKTpOCTaTHUYEeCKas  3alluTa,  3a3eMJICHHE  3JIEKTPONpHOOpOB,
KOH/IEHCATOp, KOMMPOBAJIbHBIN anmapar, CTpyWHbII IPUHTEP.

Ilemoncmpayuu

YCTpoUCTBO U MPUHLIUIL JEHCTBUS DJIEKTPOMETPA.

B3auMopeiicTBue Ha3JIEKTPU30BAaHHBIX TEIlL.

DNEKTPUYECKOE MOJIE 3aPSHKEHHBIX TEIL.

IIpOBOAHMKY B 3JIEKTPOCTATHYECKOM IOJIE.

DIJIEKTpOCTaTUYECKAs 3alUTa.
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JIMDIIEKTPUKHU B 3JIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUJIOCKOTO KOHJIEHCAaTopa OT IUIOUIa[M IUIACTHUH,
pPacCTOSHUSL MEX1Y HUMU U AUDJICKTPUUECKON MPOHHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.
Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mox. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKUM TOK. Y CIOBHS CYIIECTBOBAHUS JEKTPUUECKOro Toka. McTtouHuku
Toka. Cuia Toka. I1ocTOsHHBII TOK.

Hanpsixenune. 3akon OMa 17151 yyacTKa LEMu.

DNEeKTPUYECKOE  CONPOTHBJIEHHE.  YJEJIbHOE  CONPOTHUBIEHHE  BEILIECTBA.
[TocnenoBarenbHOE, NApaJLIEIbHOE, CMEIIAHHOE COEIMHEHHUE ITPOBOIHUKOB.

PaGora snekrpuueckoro Toka. 3akoH [xoyns—JIenna. MomHOCTb 31€KTPUIECKOTO
TOKa.

DNEeKTPOABMKYIAsl CUJla U BHYTPEHHEE COIPOTUBJIEHHE HCTOYHHMKA TOKA. 3aKOH
Owma s monmHOM (3aMKHYTO#) aekTpudeckoi nenu. KopoTtkoe 3aMbIKaHue.

DNEeKTpOHHAs] MPOBOJUMOCTb TBEPABIX METAJJIOB. 3aBUCUMOCTb COIPOTHBIICHUS
METaJUIOB OT TeMmeparypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpuYecKuii TOK B Bakyyme. CBOMCTBA SJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs: M TPUMECHAsI TIPOBOIUMOCT TOTYITPOBOIHUKOB.
CgoiictBa p—n-niepexona. [ToaynpoBoIHUKOBBIE TPHOOPHI.

DNeKTpUUECKUH TOK B paCTBOPAx M pacIulaBax 3JIEKTPOIUTOB. DNEKTPOIUTHYECKAs
JUCCOIanus. DIEKTPOIIN3.

OnexTpuueckuid ToK B razax. CaMOCTOSTENbHBI U HECAMOCTOSTENbHBIN Pa3psil.
Momnnus. [1nasma.

TexHuueckne ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOYHHUKH TOKa, DJIEKTPOHATPEBATEIbHBIC MPUOOPHI, AIEKTPOOCBETUTEIBHBIE
npudOpsl, TEPMOMETP  COMPOTUBIEHHUS, BAKYYMHBIH  JTHOJ,  TEPMHUCTOPHI
(G OTOpE3UCTOPHI, MOIYIIPOBOTHUKOBBIN JHO/I, TaTbBAaHUKA.

Ilemoncmpayuu

N3mepenne cuibl TOKa U HaNPSKEHUS.

3aBHUCHUMOCTb COMPOTUBIICHUS UIMHAPUYECKHUX MPOBOJIHUKOB OT JJIMHBI, TUIOLIAAN
MOMNEPEYHOr0 CEYeHUs U MaTepuara.

CwMmelianHOe COeIMHEHUE MPOBOAHUKOB.

[Ipssmoe  u3MepeHue  3neKTpoABMXKYIEeH  cuibl.  KopoTkoe — 3aMbIkaHMe
rajbBaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHMOCTb COPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoil pa3psia 1 MpoOBOAUMOCTh BO3/yXa.

OmHOCTOPOHHSSI TPOBOJUMOCTD JTHOIA.



Yuenuueckuii axcnepumenm, nabopamopmvie pabomol

N3yyeHue cMenmaHHOro COeIMHEHHs pE3UCTOPOB.

N3mepeHne HieKTpPOJBIKYIIEH CHJIBI HCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHHUSI.

Habmoienue amexrponmsa.

MexnpeaMeTHbIe CBS3H

W3zyuenue xypca ¢pusuku 6a3oBoro ypoBHs B 10 kimacce ocymiecTBisieTcs ¢ y46ToM
COJIEPKATEIBHBIX MEXIPEAMETHBIX CBSA3CH C KypcamMH MaTeMaTHKH, OMOJIOTHU, XUMHUH,
reorpaduy U TEXHOJIOTHHU.

MeosicnpeOomemnvle noHamus, CBA3aHHBIE C HW3YYEHHEM METOJIOB HAy4YHOTO
MO3HAHUS: sABIIEHUE, HAY4YHbIN (DakT, runoresa, Gusnveckas BEIMUMHA, 3aKOH, TEOPHS,
HaOII0/IeHUE, SKCIIEPUMEHT, MOACIUPOBAaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: peuieHHe CUCTEMbl YpaBHEHUMW, NuHEHas (yHKuus, napadoia,
rurnep0Oo1a, X TpaduKyd ¥ CBOMCTBA, TPUTOHOMETPUYCCKUE (DYHKIIMH: CHHYC, KOCHHYC,
TAQHTCHC, KOTAHIE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI W WX
MIPOEKIIMU HA OCH KOOPJIMHAT, CJIOKEHUE BEKTOPOB.

buonoeus: mexanuueckoe IBIXKEHHE B JKUBOM mpupoxae, muddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB (BHbI TEIUIONEPEIayH, TEIUIOBOE pPaBHOBECHE),
AIEKTPUUYECKUE SBICHUS B )KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBAa, CTPOCHHME aTOMOB M MOJEKYJ, MOIIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPJBIX TEJ, MKUIKOCTEH M Tra3oB,
ANEKTPUYECKUE CBOWCTBA METAJUIOB, DJICKTPOJIUTHYCCKAST TUCCOIIUAIINS, TaIbBAHHUKA.

Teocpaghusi: BIaXXHOCTH BO3/AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUI C HCIONB30BAHUEM MEXAaHU3MOB, YYET
TPeHUs B TEXHUKE, MOAIIUIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHHS HMITYJIbca
B TeXHHKE (pakera, BOAOMET U JpPYrue), JBUTATE]h BHYTPEHHETO CTOpaHUs, MapoBas
TypOUHA, OBITOBOI XOIOUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH TTONYyYSHHs] COBPEMEHHBIX
MaTepUaoB, B TOM YHCJIE€ HAHOMATEPHUalIOB, U HAHOTEXHOJOTHH, dJIEKTPOCTATHUECKAS
3aIuTa, 3a3eMIICHUE ANEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN
3JIEKTPOHATrPEBaTEIIbHBIC MPUOOPHI, JIEKTPOOCBETUTEIILHBIC MPUOOPHI, TaThBAaHHUKA.

11 KJACC
Pa3nen 4. DjieKkTpoAuHAMUKA
Tema 3. Maznummnoe none. I1eKmMpoMazHuUmMHAA UHOYKUUA

IlocTtossHHBIE MarHuTHL. B3amMopaelcTBHE NOCTOSHHBIX MarHuMTOB. MarHuTHOE
nosie. BekTtop MarHWTHOM WMHAYKUMH. [IpuHIUMI Cynepno3suuuyd MarHUTHBIX IIOJIEH.
Jlunuu marHuTHOM MHAYKUKMU. KapTUHA TUHUN MarHUTHON MHAYKIIMH TOJIS TTOCTOSTHHBIX
MarHHuTOB.

MaruuTHOE Mnojie IpOBOJAHUKA ¢ TOKOM. KapThHa JUHUN WHIYKIMH MarHUTHOIO
TMOJISI ITTMHHOTO MPSIMOTO TPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O TPOBOIHHUKA, KATYIIIKH

¢ TokoM. OnbIT DpcTena. BzaumoaencTBre TpOBOAHUKOB C TOKOM.

IIPUHTED,
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Cuna Amriepa, €€ MOJyJIb M HallpaBJICHUE.

Cuna Jlopenma, e€ MoIylib U HarpaBieHue. J[BM)KEHHE 3apsKeHHOM YacTHIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cumsl Jlopenia.

SIBneHue 31EKTPOMArHUTHOM MHAYKUMH. IOTOK BeKkTOpa MarHMTHOM WMHIYKLUU.
DIEKTPOABMKYILAsA CUJIA MHAYKIMHU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIMU Dapajies.

BuxpeBoe  snmekTpuueckoe  moisie.  OJIEKTPOABMXKYIIAs  CWIA  MHAYKLHH
B IIPOBOJIHUKE, JBHKYLIEMCS TTOCTYNATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHAYKTUBHOCTS. SBnenue CaMOMHIYKIIUH. DIIEKTPOABIIKYIIIAS CHJIa
CaMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJISl KATYIIKH C TOKOM.

DNeKTPOMarHuTHOE TOoJIe.

TexHuyeckre yCTpOMCTBAa M IMPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHMThlI, 3JE€KTPOJIBUTATENb, YCKOPUTETHU 3J€MEHTapPHBIX YacTHull,
WHIYKIIMOHHAS M€Yb.
lemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHE TIEKTPOHHOTO MMy4YKa MATHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUA MAarHUTHOTO TIOJISL.

B3aumopaeiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[ericrBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3J1eKTPOMAarHUTHOM MHIYKIUU.

[Ipasuno Jlenna.

3aBUCHMOCTh AJIEKTPOJBMKYIIEH CHJIBI HMHAYKIMM OT CKOPOCTH HW3MEHEHUSs
MarHUTHOTO MOTOKA.

SIBrieHHE CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3yyeHne MarHuTHOTO MOJS KaTYIIKH C TOKOM.
Hccnenosanne neiicTBHS MOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanne sABIEHNS 3JIEKTPOMAarHUTHON MHAYKIIUH.

Pa3nen 5. Kosiebanus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumubsle Koaedoanus

KonebarenpHas cucrema. CBoOOIHBIE MeXaHUUECKHE KoseOanus. ['apMoHnyeckue
konebanus. [lepuox, yacrora, ammiutyna u ¢aza xonedanuil. [Ipy>KMHHBIN MasTHUK.
MareMaTHyeckuii MasiTHUK. YpaBHEHHE TapMOHWYECKHUX Kosebanwmii. IIpeBpareHue
SHEPTUU MpPU FAPMOHUYECKUX KOJICOAHUSX.

Konebartenbublit kKoHTYp. CBOOOAHBIE 37IEKTPOMAarHUTHbIE KOJIe0aHUs B U€aTbHOM
KOHe6aTeJIbHOM KOHTYPC. Amnanorus MCKAY MCXAaHUYCCKUMU U SBJICKTPOMArHUTHBIMU
koneOanusimMu. Dopmyna TomcoHa. 3aKOH COXpaHEHHS OJHEPTMM B HUACAUTHLHOM

K0J1e0aTeTbHOM KOHTYPE.
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[IpencraBnenne o 3aryxaloUMX KoieOaHUsIX. BbIHYXIEHHbIE MEXaHHYECKHe
koseOanus. Pesonanc. BeiHyX1IeHHBIE AIEKTPOMarHUTHbIE KOJIeOaHUS.

[Tepemennsiii Tok. CUHYCOMIAIbHBIA MEPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYAHOE U ACUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAIPSKEHUSI.

Tpanchopmatop. IlpousBonacTBo, mnepegaya U MOTpeOJICHHE AIEKTPUUECKON
SHEPruu. DKOJIOTUYECKUE PHUCKU TPHU TPOU3ZBOJACTBE INNeKTposHepruu. KyibTypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUH B IIOBCEAHEBHOM KM3HHU.

TexHuueckue ycTpoHCTBA U MPAKTUYECKOE MPUMEHEHUE: DJIEKTPUYECKHUI 3BOHOK,
reHepaTop NePEeMEHHOro TOKa, JINHUU 3JIEKTporepeaay.
Ilemoncmpayuu

HccnenoBanue mapamMeTpoB — KosieOaTeNbHOM  cUCTeMbl  (IPYXKUHHBIA WM
MaTeMaTUYECKUN MasTHUK).

HaOuroteHue 3aTyxarommx KOJICOaH .

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUI.

HaGironenue pe3onanca.

CB0OOOHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHMUSL.

OcmmorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HampsDKEHUST OT BPEMEHH)
JUTSI 3JICKTPOMArHUTHBIX KOJIeOaHUH.

Pesonanc  mpum  mocnenoBaTeNIbHOM — COEIUHEHUM  PE3UCTOpa,  KaTYILIKH
WHAYKTUBHOCTU U KOHJIEHCATOpA.

Monenb TUHUY 3JIEKTpONepeayn.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEpHO/ia MaIbIX KOJeOaHUI Tpy3a Ha HUTH OT JAJTUHBI
HUTHU U MAcCCHI Tpy3a.

HccnenoBanne mnepeMeHHOro TOKa B ILIENMM M3 TOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazcHumHble 607IHbL

Mexanuueckue  BOJHBI,  ycloBUsl  pacrpoctpaHeHus. [lepumon.  CkopocTh
pacrpocTpaHeHus U ITMHA BoJIHbL. [lonepednsie u npo/joibHbIe BOIHbL. MIHTepdepenuns
U AUQpaKIys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTb 3ByKa. Bricota Tona. TemOp 3ByKa.

DNEeKTPOMarHuTHbIE BOJIHBI. YCJIOBHSI HW3JIyY€HUS] DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusi BekTopoB E, B, V B snexkrpomarHuTHON BonHe. CBoiicTBa
JJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHWE, IMpeJIOMIIEHUe, TNoaspu3anus, Iudpakuus,
uHTepdepenrs. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

lkana 2IEeKTpOMAarHUTHBIX BOJIH. [IpuMeHeHHe AJIEeKTPOMAarHWTHBIX  BOJIH
B TEXHUKE U OBITY.

[IpuHIMIIBI paguOCBS3H U TeleBUAEeHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckue ycTpolicTBa M IPAKTUUYECKOE  IMPUMEHEHHE:  MY3bIKaJIbHBIE
WHCTPYMEHTBI, yJIbTPa3BYKOBas JIUArHOCTUKAa B TEXHHUKE M MEIUIMHE, pajap,
pamuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-meusb.
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Ilemoncmpayuu

OO6pa3zoBaHue U pacpoCTpaHEHUE TTOTMIEPEUHBIX M TPOIOJIbHBIX BOJIH.

Konebmromeecs Teno Kak KICTOYHUK 3BYKa.

HabGmronenue otpaxeHus: U IPEIOMIICHUST MEXaHUYECKUX BOJIH.

Hab6mronenue narepdepeHiimu u qudpakiiui MEXaHUYECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGmtoienne cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOM M YacCTOTOM
KOJICOAHMIA.

UccnenoBanre CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTpaXCHUE, MPEIOMIICHHE,

NOJSIpU3ays, Ju(pakus, HHTEpHEPEHIHSL.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsmoiinHeiiHOE pacnpoOCTpaHEHUE CBETA B OJTHOPOJAHOM
cpene. JIyd cBera. ToueyHblii HCTOYHUK CBETA.

Otpaxenne cBera. 3aKOoHbI OTpakeHus cBera. llocTpoeHue u300pakeHUN
B IJIOCKOM 3€pKaje.

[Ipenomienne cBera. 3aKOHBI TPEIOMIICHHUS cBeTa. AOCOJIIOTHBIA TIOKa3aTelb
npesnominenus. [lonmHoe BHyTpeHHee orTpaxkeHue. IIpemenbHBIE  yroa  ITOJIHOTO
BHYTPEHHETO OTPa)KEHUS.

Hucnepcus cBeta. CroxxHbIii coctaB Oenoro cBeta. L[Ber.

Cobuparomue u paccenBaromue JuH3bl. ToHkas nuH3a. DOKycHOE paccTosHuE U
onTHYecKas cuia TOHKOW nuH3bL [locTpoeHne wu3o0pakeHHMl B coOMparolMX U
paccenBarMX JuH3aX. PopMysia TOHKOW JIMH3bI. Y BEJIMYCHUE, JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTHUKHU.

BonnoBas ontuka. MHTepdepenius cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBHS
HAOMIO/IEHUsT MakKCHMyMOB M MHUHHMYMOB B HHTEpP(GEPEHIIMOHHOW KapTHHE OT JBYX
cuH(}A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Judpakus ceera. JudpakiuoHHas pemeérka. YcClIoBUE HaOMIONEHUS TIaBHBIX
MaKCUMYMOB TIPH MaJeHNH MOHOXPOMATHYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

[Honspuzanus ceera.

TexHuveckue ycTporCTBa U MMPaKTHUYECKOe MPUMEHEHHE: OUKH, JIyTa, (oToamnmapar,
MPOEKLMOHHBIN armapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, JU(PaKIIMOHHAS
peméTKa, TOISTPOUST.

Ilemoncmpayuu

[IpsimonuHelHOe  paclpoCTpaHEHHEe, OTpaKeHWe U MPEeIOMIIEHHE  CBeTa.
OnTuueckue npudopsI.

[TonHoe BHyTpeHHEe oTpakeHne. Mojenb CBETOBOA.

HccnenoBanne cBOWCTB M300paKeHUH B JTMH3AX.

Moaenn MUKpOCKOIIa, TeJlecKona.

Ha6monenue naTepdepeHnnu cera.

Hab6mronenue qudpakuum cera.

HaGmonenue aucniepcuu cBeTa.
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[Tony4yenue ciekTpa ¢ MOMOIIBIO TPU3MBI.
[TonydyeHue ciekTpa ¢ MOMOIIBIO TU(DPAKITMOHHON PEIIETKH.
Hab6mronenue nossipusaiu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomol
N3mepenne mokazaTens npeaoMIICHHUs CTeKJIa.
HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.
Hab6mronenue qucnepeun cBera.

Pa3nen 6. OcHOBBI CHIENIHAIBLHON TEOPHH OTHOCUTEIHLHOCTH

['paHuIbl TPUMEHUMOCTH KJIacCHUECKOW MexaHuKkd. [locTynaTel crienuaabHOM
TEOpUM OTHOCHUTEIIbHOCTU: HWHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETa B BaKyyMe,
MPUHIUI OTHOCUTEJIBHOCTH DUHINITEIHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHM M  COKpAIlCHHE
JUIMHBEL.

DHEprusi U UMITYJIbC PEJISITUBUCTCKONU YaCTHUIIBI.

CBsI3b MaccChl C 3HepFI/I6ﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ HJaCTHUIbI. BHCPFI/IH IIOKO4.

Pa3nen 7. KBantoBasi pusuka
Tema 1. Dnemenmol K6aHmMoBoIU ONMUKU

®otonbl. ®opmyna [lnanka cBsi3u 3Hepruu (PpOTOHA C €ro yacToToil. DHEprus u
UMITYJIbC (POTOHA.

Otkpeitne u uccnegoBanue ¢oroddpdekra. Onbitel A.I. CroneroBa. 3aKoHBI
dorordpdexra. VYpaBHeHue OiHmTEHHA 118 Qortoddpdekra. «KpacHas rpaHHUIA»
doroaddexra.

Hasnenue ceeta. Onwitel [1.H. JIeGenena.

XHUMHUYECKOE IEVICTBUE CBETA.

TexHuueckne ycTpoiicTBAa UM IpaKTUYECKOe MpHUMEHEHHe:  (OTODIEMEHT,
doronatuuk, cosHe4Has Oarapesi, CBETOANO/.

[[emoncmpayuu

®o1ordh(HeKT Ha YCTAaHOBKE C IMHKOBOH TUTACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHETo GpoToaddekra.

Cseroguo.

Conneynas OaTtapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pesepdopra mo paccessHMIO — 0-4aCTHIIL.
[Tnanerapuas moznens aroma. [loctynatsl bopa. M3nydenue u nornomenue GoToHOB NpU
IIepeXo/ie aTOMa C OJTHOTO YPOBHSI SHEPTUH Ha Apyroi. Buasl ciektpos. CrieKTp ypoBHEH
SHEPIrUH aToMa BOAOPOJA.

BonnoBeie cBoiictBa uactuiu. Bomuel ne bpoiins.  KopmyckynsipHO-BOJHOBOM
Zyanu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3JIy4YECHHUE.

TexHUUecKHe YCTpPOMCTBA U IIPAKTUYECKOE MPUMEHEHHUE: CIICKTPAJIBHBIN aHAIU3

(cTIeKTpOoCKOT), J1a3ep, KBAHTOBBIN KOMITBIOTED.
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Ilemoncmpayuu
Mopens onbita Pesepdopna.
Ornpesenenue JJIMHBI BOJIHBI Ja3epa.
Hab6mronenne nuHeRvYaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomol
Hab6mronenue nuHenyaToro crexkTpa.

Tema 3. Amomuoe aopo

OKCIIEpUMEHTBI,  JOKa3bIBAIOILME  CIOXKHOCTb  CTpoeHusa  sapa.  OTkpblTHE
panunoaktuBHOCTH. OmbIThl Pesepdopna mo ompenesrieHuro cocTaBa pajnOaKTHBHOTO
u3nydenus. CpoiicTBa anbga-, 6era-, raMMa-u3inydeHus. BiusHue painoakTHBHOCTU Ha
JKUBBIE OPTraHU3MBI.

OtkpbiTue mpoTOHa U HeWTpoHa. Hyxiionnas wmognens sjpa [eiizenOepra—
WBanenko. 3apsn sapa. MaccoBoe unciio siipa. M30Tomnsl.

Anbda-pacnan. DIeKTpOHHBI W MO3UTPOHHBIN Oera-pacnan. ['amma-uszinyueHue.
3aKOH paJiMOaKTUBHOIO pacnaja.

DHeprust CBs3U HYKIJIOHOB B sizpe. Sneprsie cuibl. Jledekt Maccsl sapa.

SAnepHblie peaknuu. JleieHHe U CUHTES SAEP.

Snepusiit peaxtop. TepMosinepHsiit cunTe3. [IpoOaemMbl U MEPCIEKTUBBI SIIEPHOM
SHEPreTHKU. DKOJIOTMUYECKHE aCIeKThI IePHON SHEPTreTHUKH.

OnemeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTto b1 HaOJIIOIEHUS U PETUCTPALIH 3JIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHbIe B3auMoieicTBUs. EAMHCTBO pU3ndecKkoi KapTUHBI MUpA.

TexHuueckne yCTpoiicTBAa M MPAKTUYECKOE MPUMEHEHME: JI03UMETp, Kamepa
BunbcoHa, sinepHslil peakTop, aroMHas bomoOa.
[[emoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue TpekoB yacTull (110 roTOBBIM (poTorpadusim).

Paznen 8. DjieMeHTHI aCTPOHOMHUH H ACTPOPUZNKH

Otanbl pa3BUTUd acTpoHoMHUH. I[IpukinagHoe M MHUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMUHU.

Bun 3Bé3anoro Heba. Co3Be3ausi, SpKue 3BE3/bI, MIIAHETHI, UX BUTUMOE JBUKCHHE.

ComnHeuHas cucTeMa.

Connue. Connevynast akTUBHOCTb. McTounnk sHeprun ConHua v 3BE311. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMma «CreKTpaabHbIA KJIACC — CBETUMOCTBY. 3BE3/BI
IJIaBHOH MOCJIEI0BATEILHOCTH. 3aBUCHMOCTD «MacCa — CBETUMOCTDY IJId 3BE3/1 TVIaBHOKU
nocJyieIoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpEMEHHbIE MPEACTABICHUS
0 MPOUCXOKAEHUU U HBONIIOIMHU COJHIIA U 3BE3]T. DTallbl )KU3HU 3BE3].

Muneunsiii [1yts — Hamia ['anaktuka. [lonoxxenue u qemxenue Coinnia B ['anaktuke.

Tunel ranaktuk. PaguoranakTuku u kBasapbl. YEpHBIE IBIPHI B IApaX FaJIAKTUK.
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Bcenennas. Pacmpenue Bceenennoi. 3akon Xa606ma. PasOeranue ramakTuk.
Teopus bosbmoro B3peiBa. PenukroBoe usiydeHue.

MacmrabHas cTpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npobieMbl aCTpPOHOMHUHU.
Yuenuueckue nabnrooenus

Habmtoiennss HEBOOPYXKEHHBIM TJIA30M C  HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUH JJIsl ONIPEICIICHUS TIOJI0XKEHHUS HEOSCHBIX OOBEKTOB HAa KOHKPETHYIO JIATy:
OCHOBHBIE c03Be3/1sl CeBepHOro MoiyIIapus U ipKue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, maner, Miueunoro [Tyru.

O06o0maroniee NOBTOpeHne

Ponp (¢u3uKM 1 aCTPOHOMUHU B 3KOHOMHYECKOH, TEXHOJIOTHYECKOH, COLMATBHON U
THYECKOH cdepax NesTeNbHOCTH YeloBeKa, Poiib U MECTO (PU3MKM M aCTPOHOMHHU
B COBPEMEHHOW HAayYHOW KapTHHE MHUpA, PoJib (PU3UUECKOH Teopuu B (HOPMHPOBAHUH
Ipe/ICTaBICHUN O (U3MYECKOM KapTHHE MHpPa, MECTO (H3MYECKOW KapTUHBI MHpa

B O6H.I€M pARYy COBPEMCHHBIX €CTCCTBCHHO-HAYUYHBIX HpeI[CTaBJ'IeHI/Iﬁ O IIpupoxae.

MexnpeaMeTHbie CBSI3H

Wzyuenne kypca ¢pusuku 6azoBoro ypoBHs B 11 kitacce ocymecTBiseTcs ¢ yuéTtom
coJiepKaTeNbHbIX MEXIPEAMETHBIX CBS3eH ¢ KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMUH,
reorpaguu U TEXHOJIOTHH.

MescnpeOomemuvie nouamus, CBA3aHHBIE C HW3YYEHHMEM METOJIOB HAY4YHOTO
MO3HAHUS: ABJIEHUE, HAY4YHbIN (akT, runoresa, pusnyeckas BEIMYUHA, 3aKOH, TEOPHS,
Ha0JII0/IeHuEe, SKCIIEPUMEHT, MOJEINPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxka: pelieHUue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIUH:
CHUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKIECTBO,
BEKTOpbl W MX MPOEKIMH Ha OCH KOOPAUHAT, CII0)KEHHE BEKTOPOB, MPOU3BOJHBIC
3JIEeMEHTapHbIX (PYHKLINN, MPU3HAKU MOJ00US TPEYrOJIbHUKOB, OINpENeIeHHEe IO
IUIOCKUX QUryp u o0bEMa Te.

buonocus: anektpudeckue SBIEHUS B KUBOW MpUPOJIE, KoieOaTelbHbIE ABMKEHUS
B JKMBOW NIPUPOJE, ONTHYECKUE SBJICHHS B >KMBOW NPUPOAE, IACHCTBHE paTHUALNU
Ha JKUBbIE€ OPTaHU3MBI.

Xumus: cTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYypa TBEPABIX TEll,
MeXaHHU3Mbl 00pa30BaHMsl KPUCTANINYECKON PEIETKY, CIIEKTPAIbHBIN aHau3.

l'eocpagusa: MarHUTHBIE TOMIOCa 3€MIIM, 3aJIeKM MAarHUTHBIX pyJ, (HOTOChEMKa
36MHOI MIOBEPXHOCTH, IPEJCKA3aHUE 3EMIIETPSICEHU.

Texnonocus: ~ NUHUM  DJIEKTpOIlEpEeNad,  TEHEpaTop  IMEPEMEHHOr0  TOKa,
JNEKTPOABUIaTENb, MHIYKIIMOHHAS [1€4Yb, PaJap, paluONPUEMHUK, TEICBU30D, AaHTCHHA,
tenedon, CBU-meub, NTPOCKIIMOHHBIA ammapar, BOJOKOHHAs OINTHKA, COJIHEYHAS

Oarapest.
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INTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3HUKE
HA YPOBHE CPEJJHET'O OBIIEI'O OBPA30OBAHUA

OcBoenne yweOHoro mpeamera «®Pu3uka» Ha ypPOBHE CpeTHEro 0OIero
oOpa3oBanust (0a30BBIi ypPOBEHB) JIOJDKHO OOECTIEUUTh JOCTHXKEHUE CICIYIOIINX

JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U MPECAMCTHBIX 06pa30BaTeJIBHBIX PE3YJIbTATOB.

JIMHHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pE3yNbTaThl OCBOEHUS YueOHOro mpeamera «DuU3HKaA» JIOIKHBI
OTpakaTb ~ TOTOBHOCTb U CIOCOOHOCTh  OOYYalOIIUXCS ~ PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW  BHYTPEHHEW  MO3UIMEH  JTUYHOCTH, CHUCTEMOH  I[EHHOCTHBIX
OpHUEHTALIUH, TO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IEHHOCTSAM POCCHICKOrOo OOIIEeCTBa, pacCHIMpEHHE >KU3HEHHOTO OIbITa M OIbITa
NEeSATeNbHOCTH B TMPOLIECCE pealu3allii OCHOBHBIX HAmNpaBleHUH BOCHUTATEIbHOMN

ACATCIbHOCTH, B TOM YHUCJIC B 4YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh TPAKJAHCKOM MO3MIMU OOyyaromerocs Kak AaKTUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUICKOr0 00IECTBa;

MPUHSTHE TpaJUIUOHHBIX 0011eYeT0BEYECKUX T'YMaHUCTUYECKUX
JEMOKpPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TI'PAKIAHCKOIO
oOmiecTBa, y4acTBOBaTh B CAMOYIPaBIEHUHN B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIEHCTBOBATh C COLMAIbHBIMH MHCTUTYTAMH B COOTBETCTBUHU C HUX
GYHKIUSIMU ¥ Ha3HAYEHUEM;

TOTOBHOCTbh K TYMAHUTAPHON U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) IaTPUOTHYECKOTO BOCIIUTAHMS:
c(OPMHPOBAHHOCTH POCCUHCKON I'pakTaHCKOW MACHTUYHOCTH, MATPUOTHU3MA,;
LIECHHOCTHOE€  OTHOLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHHSIM

POCCHUICKUX YYEHBIX B 00J1aCTH (U3UKH U TEXHHKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHNS,
CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMi0O ¥ MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpI/IeHTI/IpySICI: Ha MOpaJII:HO-HpaBCTBeHHHe HOpMBI U INIOCEHHOCTHU, B TOM 4YHCIIC B
JIESITETLHOCTH YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyIyILEro;

4)3CTeTHYEeCKOro BOCITUTAHMS:
JCTETUYECKOE OTHOLIEHUWE K MHpPY, BKIIOYas HCTETUKY HAay4HOIO TBOPYECTBA,

MPUCYIIETO (PU3UIECKOI HayKe,
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5) Tpy10BOT0 BOCIIMTAHUS:

UHTEpEC K pa3inuuHbiM chepam MpoPecCHOHATBHON ACSITEILHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKOM M TEXHHKOH, YMEHHE COBEpIIATh OCO3HAHHBINA BHIOOp Oymyrien
po(h)eCCUM M Pealu30BbIBATH COOCTBCHHBIC )KU3HCHHBIC IIAHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHUIO B 00J1aCTH (PU3UKH

Ha IPOTAXKCHUU BCeH KHN3HH,

6) 3K0JI0rH4eCKOro BOCIMTAHHUS

c(OpMHUPOBAHHOCTH FKOJIOTUYECKON KYIbTYPhI, OCO3HAHUE INI00ATLHOTO XapaKTepa
IKOJIOTUYECKUX MPOOIEM;

IUIAHUPOBAHUE W OCYILIECTBJICHUE JCHUCTBHI B OKpYXKAIOUIEH Cpele Ha OCHOBE
3HAHUSA LEJIeH yCTONYMBOrO Pa3BUTHSI YEIOBEYECTBA;

Pacuinpenue omnbiTa OeATENBHOCTH 3KOJIOTMUECKOM HAIPaBICHHOCTH HA OCHOBE

HUMCIOIIUXCA 3HAHHUM I10 (I)I/ISI/IKG;

7) HIEHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs HU3MUECKON HAyKH;

OCO3HaHHE LIEHHOCTU HAy4YHOM J€ATEJbHOCTHU, TOTOBHOCTh B IIPOLIECCE M3YUECHUS
(GU3MKK  OCYIIECTBISATH  NPOEKTHYIO u UCCIIEIOBATENbCKYI0  JESTEIbHOCTh

UH/IMBUIYaJIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAIbHbIE YUeOHbIE JelCTBUS
Ba3oBble Jioruyeckue qelCTBUSA:

CaMOCTOSITENILHO (DOPMYJIMPOBATh M aKTYAITH3UPOBATH MPOOJIEMy, paccCMaTpUBaTh
€€ BCECTOPOHHE;

OTIPEICTIATH ENU IeATEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;

BBIABJIATE 3aKOHOMCPHOCTH W MPOTHUBOPCUHUA B paCcCMATPUBACMBIX (i)I/I3I/I‘-IeCKI/IX
SABJICHUAX,

paspabaTeiBaTh IUIAH PEHICHUS NPoOJeMbl C y4E€TOM aHAM3a HMMEIONTUXCS
MaTepHaIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBBI B JCATCIBHOCTH, OLCHUBATH COOTBETCTBHUEC PE3YJILTATOB
oeisiM, ONCHUBATh PUCKU HOCJ'I@)ICTBI/Iﬁ JACATCIbHOCTH,

KOOPAMHUPOBATh U BBHINOJHATH pabOTy B YCIOBHUSIX pPEAIbHOIO, BUPTYaJIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TP PEIICHNUH )KU3HEHHBIX MPOOIIeM.

ba3oBble ucciaenoBaTeabCKue JeiicTBHS:

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEM, KIIFOUEBBIMU TMOHATUSAMU W  METOJAMH
¢du3nUecKon HAyKH;

BIIQJICTh HAaBBIKAMH y4E€OHO-MCCIIEAOBATEIbCKOM H TIPOEKTHOW JesITeThHOCTH

B 007acT (U3HMKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSTEIBHOMY ITOMCKY
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METOJIOB PEIICHHMS 33/1a4 (PU3UUECKOTO COJeP KaHMs, IPUMECHEHHIO Pa3IMUHbIX METOI0OB
IO3HAHUS,

BJIaACTh BUaAaMu ACATCIbHOCTHU 110 MOJIYYCHHIO HOBOI'O 3HaHHUA, €ro
MHTEPIIPETalny, MPpeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX yYEOHBIX CUTYAIHsX,

B TOM YHCJIE TIPH CO3/IaHUU YIEOHBIX ITPOEKTOB B 001aCTH (PU3HKY;

BBISIBJIATh IPUYNHHO-CIICICTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3a/1auy, BBIBUraTh
TUIIOTE3Y €€ peleHUs, HAXOAUTh apryMEHTHI JUIsl JOKA3aTelIbCTBA CBOUX YTBEPKIACHUM,
3a/1aBaTh apaMeTpPhl U KPUTEPHU PEIICHHUS;

aHAIM3UPOBATh MOJYYCHHBIE B XOJ€ PEIICHHS 3aaudl PE3YNbTaTbl, KPUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBUTh ®  (OPMYIHPOBAaTH COOCTBEHHBIE 337a4n B  00pa3oBaTEIbHOMN
NeSITeIbHOCTH, B TOM YHCIIE TIPH U3YYCHUH (PH3HKH;

AaBaThb OLICHKY HOBBIM CUTYAllUAM, OLICHUBATDH HpI/IO6peTéHHBII71 OIIBIT,

YMETb MNEPCHOCUTD 3HaHUA 10 (1)I/I3I/IK6 B IMPAKTUYCCKYIO 0011acTh

KU3ZHEACATEIIBHOCTH;
YMETb UHTErPUPOBATH 3HAHMSI U3 Pa3HbIX MIPEIMETHBIX 00JacTel;
BBIJIBUTaTh HOBBIC UJECH, IIPEIaraTb OpUruHaIbHbIC TOAXOAbI U PELICHNUS;

CTaBUTb HpO6J'IeMI>I " 3a/1a4¥, JOITYCKAKOIINEC AJIbTCPHATUBHBIC PCIICHUS.

Pabora ¢ unopmanmeii:

BJIJIETh  HABbIKAMU  MOJiyueHUs UHPopManuu  (U3NYECKOTO  COJEp KaHUA
U3 MCTOYHMKOB pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYHIECTBIIATH IIOMCK, aHaIU3,
CHUCTEMaTH3allul0 M UHTEpHpeTanuio HHQOpPMAlMM pa3InYHbIX BHJIOB U (QOpM
NpEeCTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

HCIIOJIB30BATh CpPCACTBA I/IH(bOpMaIII/IOHHI)IX N KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
B PEIICHUN KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX u OpraHHu3allMOHHBIX 3aaa4
c coOmroneHHeM TpeOOBaHMM HSPrOHOMHMKH, TEXHUKHM O€30MacCHOCTH, T'MTHEHBI,
pecypcocOepekeHrsl, TMPaBOBBIX M OTUYECKHX HOPM, HOPM HWH(POpPMAITMOHHON
0€30ITacHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEpKAaHUS B pa3iMuYHbIX (opMarax ¢ y4d€ToM
Ha3HaueHUs WHQPOpMAlMKM M IeNIeBOM ayauTOpUH, BHIOHMpas ONTHMAIbHYIO (opmy

MMPEACTaBJIICHHUA U BU3YyaJIU3alluu.

KoMMyHHKaTHBHBIC YHUBepCcaIbHbIe y4eOHbIE 1eHCTBUA:
OCYIIECTBIIATH OOIIEHNE Ha YpOKaX (PU3UKU U BO BHE-YPOUHOU J€SITEIbHOCTH;
pacro3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYalluid U CMATYaTh KOH(JIUKTHL;
pa3BEPHYTO U JIOTUUHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM S3bIKOBBIX
CPEICTB;
MIOHUMATh ¥ UCIIOJIH30BATh IPEUMYIIIECTBA KOMAHTHON U MHAUBHIYaTbHOMN pabOTHI;
BbIOMpPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUI ¢ yUETOM OOLINX UHTEPECOB,

1 BO3MOXKHOCTEH KaXXJ0ro 4Ji1€Ha KOJIJICKTHUBA,
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MIPUHUMATH LIEJIN COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JIEUCTBUA 10 €€ TOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, pACIPEACIISTh PO C YUETOM
MHEHHUI y4aCTHUKOB, 00CYXKIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJAJa M Ka)XJOro y4YaCTHMKAa KOMAaH[bl B OOIIMIA
pe3yabTar 1o pa3paboTaHHBIM KPUTEPHSIM;

npejjiaraTb ~ HOBbIE  IIPOEKThI, OLICHMBAaTh MUJEHM C  IO3ULHUM  HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYUIIECTBJISTh [TO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3IMYHBIX CUTYyalUsX,

MMPOABJIATL TBOPUYCCTBO H B006pa}KeHI/Ie, OBITh WHHUIWMATHBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe YUueOHbIe 1eliCTBUS
Camoopranuszanus:

CaMOCTOSITEIILHO OCYIIECTBIISITH IO3HABATEIIHHYIO JEATEILHOCT B 00JIaCTH (DU3UKHU
U aCTPOHOMHH, BBIABJIATH MPOOJEMBI, CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIC
3a/1a4i;

CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHHs] pacUE€THBIX M KAa4eCTBEHHBIX 3a/1ad,
IUIAaH  BBIMIOJIHEHUS MPAKTHYECKOH paboThl ¢ yué€TOM HMMEIOIIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIIOYTEHHIA;

JIaBaTh OLEHKY HOBBIM CUTYalIHSIM;

paciupsTh paMK{ y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIOUYTEeHUM;

JieaTh OCO3HAHHBIN BBIOOD, ApTyMEHTHUPOBATH €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelleHueE;

OIIEHUBATh IPUOOPETEHHBIH OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYIUIUU B 001IacTd (DU3HKH,

MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEeNbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPO/Ib, SMOLIMOHATbHBI HHTEJJICKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHUBBI B JIE€ATEIBHOCTb,
OLICHMBATb COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIaJIeTh HABBIKAMH TO3HABATENbHOW peQEeKCHMH KaK OCO3HAHHS COBEpIIAeMbIX
JEMCTBUM U MBICIUTEIBHBIX ITPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHUI;

UCIONBb30BaTh NPUEMBI pediekcuy s OLIGHKM CHUTyallid, BbIOOpa BEPHOTO
peLIeHus;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKCHHUIO;

IIPUHUMATH MOTUBBI U pIYMEHTBI IPYTUX [IPU aHAIIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

NPUHUMATD ce0sl, TOHMUMasl CBOU HEIOCTAaTKH U JOCTOMHCTBA,;

IIPUHUMATH MOTUBBI U aQpIYMEHTBI IPYTUX [IPU aHAIIU3€E PE3YJIbTAaTOB IEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO JPYIHX Ha OIIHUOKH.

B 1mpouecce mOCTMXKEHUS JIMYHOCTHBIX pE3yJIbTATOB OCBOCHHMS IIPOrPAMMBI

no (¢wusumke ST  YpOBHS CpeaHero oOmero oOpa3oBaHHS Yy  OOyYarOIIUXCS

COBCPUHICHCTBYCTCA 3MOLII/IOHaJIBHbII>'I HHTCIIICKT, npe,unonarammnﬁ

c(hOpPMUPOBAHHOCTE:

23



CaMOCO3HaHHWS, BKIIFOYAIOMIET0 CIOCOOHOCTh ITOHMMATh CBOE HSMOIMOHAIBHOE
COCTOSIHHE, BUJICTh HAIPABJICHHS PA3BUTHsI COOCTBEHHON IMOIIMOHAILHOU c(pephl, OBITH
YBEpPEHHBIM B cebe;

CaMOpETYJIUPOBAaHMsI,  BKJIIOYAIONIETO  CaMOKOHTPOJb, YMEHHE IPUHHUMATH
OTBETCTBEHHOCTH 3a CBOE TMOBEJICHHE, CIIOCOOHOCTh aIalITUPOBATHCS K SMOIMOHATBHBIM
W3MEHEHUSM M MIPOSIBIISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIUM, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTHXKCHHUIO MU U
yCrexy, ONTHMHU3M, WHHIIMATHBHOCTh, YMEHHE JCHCTBOBaTh, MCXOAS HW3 CBOUX
BO3MOKHOCTEI;

SMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh IIOHHMATh SMOLMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUU OOIIEHHUSI, CIIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAaMBATh OTHOIICHUS

C IpYTHMH JIIOJIEMH, 3a00TUTHCS, TIPOSIBISITH MHTEPEC U pa3penaTb KOH(PIUKTHL.

INPEAMETHBIE PE3YJIbTATBI

K xonmy obyuenus B 10 kiacce mpeameTHble pe3ysbTaThl Ha 0a30BOM YpPOBHE
JIOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTD Y OOYUAIOIIMXCST YMEHUIA:

JEeMOHCTPUPOBaTh Ha NpUMepax poilb W MecTo ¢(u3ukum B  (QopMupoBaHUM
COBPEMEHHONM HAy4YHOM KapTUHBI MHUpPA, B pPa3BUTUU COBPEMEHHOW TEXHUKU U

TCXHOJIOFI/Iﬁ, B HpaKTI/I‘leCKOﬁ ACATCIIBHOCTHU J'IIO,Z[eI\/'I;

YUNUTBHIBaTh  TpPAHULIBI ~ TNPUMEHEHUS  U3YYEHHBIX  (U3NYECKUX  MOJEIeH:

MaTepuaibHas TOYKa, WHEpLUalbHas cucTeMa OTcuéra, aOCOJNIOTHO TBEPAOE TEJO,
UJCANBHBIM Ta3, MOJAEIM CTPOEHMS TIa30B, >KMIKOCTEH M TBEPABIX TeJl, TOYEHHBIN
JIEKTPUUECKUH 3apsj PpU pelieHnH GU3NUECKUX 3a1a4;

pacrio3HaBaTh (U3MUYECKUe SBJIECHUS (Ipolecchl) M OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXaHMKH, MOJIEKYJIIPHO-KUHETUUYECKON TEOPUM CTPOCHHUS BELIECTBA H
JNEKTPOAVHAMUKHN: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJMHENHOE JIBUJKEHUE,
CBOOOJHOE TMajIeHWEe Tell, JBM)KEHHE IO OKPY)KHOCTH, HHEpIHs, B3auMOJCHCTBUE
ten, auddysus, OpoyHOBCKOE JABMKEHHME, CTPOCHHME S>KUAKOCTEH M TBEPIBIX Ted,
U3MeHeHHe o00bEMa Tel TMpH HarpeBaHUU (OXJaXKICHWU), TEIJIOBOE pPAaBHOBECHUE,
UcrapeHue, KOHAeHcalus, IUIaBlieHue, KpUCTaJUIU3alysl, KUIIEHHEe, BIaXXHOCTh BO3/TyXa,
MOBBIIIIEHNE JIaBJICHHs ra3a MPH €ro HarpeBaHUM B 3aKPBITOM COCY/E, CBSI3b MEXIY
napaMeTpaMy COCTOSIHHMSI ra3a B M30Ipoleccax, dJeKTpHU3alus TeJl, B3auMOJeicTBHe
3aps/I0B;

ONUCBHIBaTh ~MEXAHWYECKOE JIBUKEHHE, UCHONIb3Yys (U3NYECKUE BEJIUYMHBIL:
KOOpJMHATA, MyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJla, UMILYIIbC
TeNla, KHUHETHYeCKash »JSHEprusi, IOTEHLMaJIbHAas »HHEpPrus, MexaHudeckas paborTa,
MEXaHUYECKasi MOITHOCTh; MPU OMHMCAaHUM NPAaBUIBHO TPAKTOBATH (DU3MUECKUN CMBICT
UCTIONB3YEMBIX ~ BEJIMYMH, HMX O0O0O3HAUeHHS M EIUHUIB, HAXOAUTh (POPMYIIH,

CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMHU BEITHUNHAMH,
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OIUCBIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI U TEIMJIOBBIE SIBJICHMS, UCTIONb3YS
¢u3nUecKkre BEIMUMHBL: IaBJICHUE ra3a, TeMIIepaTypa, CPeAHss KHHEeTUYeCKas YHEPTUs
XAOTHYECKOT0  JABMJKEHMsI  MOJIEKYJd, CpEJHEKBaJpaTW4yHas CKOPOCTb  MOJIEKYI,
KOJINYECTBO TEIUIOTHI, BHYTPEHHsISI 3HEprus, pabora rasza, Ko3(QHUUUEHT MOJIEe3HOro
JeUCTBUS TEIUIOBOTO JIBUIaTessl; IPU ONHUCAHUM NPABWIBHO TPAaKTOBAaTh (PU3MUECKUI
CMBICJI HCIIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U EAMHUIIbI, HAaXOAUTh (OpMyIibl,
CBSI3BIBAIOIIME JTAHHYIO (PU3NYECKYIO BETIMUMHY C IPYTHMMHU BEIHMYUHAM;

OIUCBIBATh H3YYEHHBIE DSJICKTPUYECKHE CBONCTBA BEIIECTBA U AIIEKTPUUYECKHE
ABJICHUs (IPOLIECCHI), MCIONb3ysd (PU3UUYECKUE BEJIWYMHBL: DIIEKTPUUYECKUH 3apsn,
JIEKTPUYECKOE I10JIe, HANpsDKEHHOCTh IOJs, HOTEHLHMAN, pa3sHOCTb HOTEHIIMAJIOB;
IIPY ONMCAHHUH MIPABWIIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOIB3yEMBIX BEIWYHH, UX
0003HaYEHUS M E€IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLIME NAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTUMHU BEJIMYMHAMU;

aHaAJIM3UPOBATh (PU3UYECKUE MPOLIECCHI U SIBJICHUS, UCIIOJIb3YS (PU3MUECKUE 3aKOHBI
U OpUHLUIBL 3aKoH BcemupHoro tsrorenus, |, Il m Ill 3akonsr HbroToHa, 3akoH
COXPAHEHUS MEXaHWYECKOM HHEPruM, 3aKOH COXPAHEHUS UMIYJIbCa, [PUHIIMII
CYNEpHO3UIMK CWJI, NPUHLUI DPABHONPABUS HHEPIHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHMS BEIIECTBA, T'a30Bbl€ 3aKOHBI, CBA3b
CpeAHel KHHETHMUYECKOW »HHEpruy TeMJOBOr0 JBM)KEHUS MOJEKYyd C aOCOIIOTHOMN
TEMIEPaTypOl, NEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMs DJIEKTPUUYECKOIO
3apsija, 3akoH KynoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIPAKEHUE U YCIOBUS (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IMPHUHLMUIBI JEHCTBUS MAallMH, OPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3luyaTh YCIOBHUS MX O€30MacHOr0 HCIIOJIb30BAHUSA B ITOBCEJHEBHOM
KU3HU;

BBITIOJHSTH SKCIIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3NYECKUX SBJIEHUN M MPOLECCOB
C HCIOJIb30BAHHUEM IMPSIMBIX, M KOCBEHHBIX H3MEPEHUH, IpHU 3TOM (OPMYIUPOBATH
npobnemMy/3agady ¥ THIOTE3y Y4EeOHOro OKCIIEPUMEHTa, COOMpaTh yCTAaHOBKY
U3 TPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOIUTH OMBIT U (HOPMYIMPOBATH BHIBOJIBI;

OCYILIECTBJISTH MPSIMbIE M KOCBEHHBIE U3MEPEHUST PU3NYECKUX BEIUYUH, PU STOM
BbIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHUs U HCIOIb30BaTh H3BECTHBIE METOJIbI
OILIEHKH MOTPENTHOCTEN N3MEPEHHI;

HCCIIEIOBAaTh 3aBUCUMOCTH MEX]y GU3NUECKUMHU BEJIMYMHAMH C MCIIOJIB30BAHUEM
OPSAMBIX U3MEPEHH, PH 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThI
MOJY4YEHHON 3aBUCHMMOCTH (PM3UYECKUX BEIWYMH B BHJIE TAOMUIl U rpaduKoB, JenaTb
BBIBOZIbI 110 PE3YyJIbTaTaM MCCIIEIOBAHNUS;

co0uroaTh mpaBuiia 0€301MacHOro TPy MPH MPOBEACHNUN HCCIEIOBAHNI B paMKax
y4eOHOro 53KCIEPUMEHTa, Y4eOHO-MCCIEeI0BATEIbCKOW M IPOEKTHOH JeATeNbHOCTH
C MCIIOJIb30BAHUEM M3MEPHUTENIBHBIX YCTPOUCTB M 1a00paTOpHOro 000pyI10BAHUS;

pemarbh pacu€THbIE 3a/la4d C SBHO 33JaHHON (DPU3NYECKOH MOJEINbI0, UCIONb3Ys

¢usnyeckne 3aKOHbBI M TPUHLMIBIL, HA OCHOBE aHaju3a YCJOBMS 3aJaud BbIOUPAThH
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($HU3MUECKYI0 MOJeNb, BBIACTATh (U3NUYECKUE BETUYMHBI U (HOpMYJbl, HEOOXOAUMBIC
JUIsl €€ peleHus], IPOBOJUTb PACYEThl U OLEHUBATh PEaIbHOCTh MOJYYEHHOIO 3HAUYCHUS
(bu3MUeCKOl BEIUYHMHBI;

pelars KayeCTBEHHBIE 3aJauyd: BbICTPAWBATh JIOTMYECKH HENPOTHUBOPEUYHUBYIO
LEMOYKY PpACCYyKJICHUM C OINOpOM Ha HW3YYEHHBIE 3aKOHbI, 3aKOHOMEpPHOCTH U
busznYecKue SBICHUS;

WCIOJIb30BaTh NpPU pEIIeHUH YYeOHBIX 3a/lad COBPEMEHHBIE HH(OPMALMOHHBIC
TEXHOJIOTUM JJIsl TIOMCKA, CTPYKTYpPUpPOBAaHMs, WHTEPIpPETAlUud M IPeICTaBICHUS
y4eOHOI 1 Hay4HO-TIOMYJIIPHON HH(POPMALIMH, TIOIY4YE€HHOHN U3 pa3IMYHbIX HICTOUHUKOB,
KPUTUYECKH aHAIM3UPOBATh M0JIydaeMyro HH(opMaIuio;

IPUBOIUTH HPUMEPHl BKJIaJa POCCUHCKUX M 3apyOexHbIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, 0OBICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS 10 (U3MKE B TIOBCEJHEBHOM KHU3HU
s obecriedeHus: 0€30MacHOCTH TpU OOpamieHHd ¢ TPUOOpaMU U TEXHUYECKUMHU
yCTPOMCTBaMH, Uil COXPAHEHMsI 370pOBbsi U COOIIOAECHHS HOPM HKOJIOIMYECKOIO
MIOBEJICHUS B OKPYKAIOILEH CPEJIE;

paboTarh B IpymIie C BHIMOIHEHUEM PA3IMYHBIX COLUATIBHBIX POJIEH, MJIaHUPOBATh
paboTy TIpynmbl, palUoOHaJIbHO  pacHpelensTh OO0S3aHHOCTM U IJIAaHUPOBATh
JeSITEIbHOCTh B HECTAaHJAPTHBIX CHUTYyallMsIX, aJ€KBAaTHO OLIEHHWBATh BKJAJ KaxJ0ro

U3 YUYaCTHUKOB TPYIIIHI B PELICHUE pacCMaTpUBaeMOi MpoOIeMBbl.

K koHniy obyuenuss B 11 kiacce mpenMeTHble pe3ysbTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh c()OPMUPOBAHHOCTD Y OOYUAIOIIMXCST YMEHUIA:

J€MOHCTPUPOBaTh Ha HpuUMepax poidb U MecTo ¢(u3uku B (HopMUpOBaHUU
COBPEMEHHONH HAy4YHOM KapTUHBI MHpa, B pPa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTHUECKOW JEATEIbHOCTU JIIOJIEH, LEIOCTHOCTh M EIUHCTBO
(bu3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI MPUMEHEHUS M3YYCHHBIX (H3MUECKUX MOJEICH: TOUYCHHBIH
JNIEKTPUUECKUI 3apsij, Jyd CBETa, TOUEUHBII MCTOYHHMK CBETA, s/IEpHAs MOJETIb aToMa,
HYKJIOHHAsI MO/IeJIb aTOMHOTO siipa MPH peleHnH (PU3NYecKHX 3a/1a4;

pacrio3HaBaTh (uU3MUECKUe SBJICHUS (IIpoIecchl) M OOBICHATh MX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMUKHA M KBAaHTOBOM (DU3MKU: SIIEKTpUYECKas MHPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XHWMHYECKOE, MarHMTHOE JEeWCTBUS TOKa, B3aUMOJIEHCTBUE
MarHuTOB, JIEKTPOMArHUTHAs WMHAYKIHS, NEHCTBUE MAarHUTHOTO MOJSI HA MPOBOIHMK
C TOKOM U JBIKYLIMICA 3apsi, OJEKTPOMarHuTHbBIE KOJe0aHUsS M BOJHBI,
NPSMOJIMHEHHOE PacIpOCTPAaHEHUE CBETA, OTPAXKECHHUE, MPEIOMIICHHE, HHTEpPEepEHIIHs,
nudpakuss W TMONSpHU3aIUs CBETa, IUCIEPCUsT CBeTa, (POTOoANEKTpUuueckuii 3P EeKT
(poroaddexr), cBeroBoe naBIeHHE, BO3HUKHOBEHUE JIMHEHUYATOrO CIIEKTpa aToma

BOOOpOAAd, CCTCCTBCHHAA U UCKYCCTBCHHAA paJUOAKTUBHOCTD,
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ONUCBHIBaTh HW3YYCHHBIE CBOWCTBA BeIIECTBA (UIEKTPUYECKHUE, MArHUTHBIE,
ONTUYECKUE, HIIEKTPUYECKYIO0 HMPOBOJUMOCTD PA3IUYHBIX CpPEl) U SJIEKTPOMArHUTHBIC
ABJICHUs (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKHE BEIMYMHBL: 3JIEKTPUUYECKUH 3apsi, cuia
TOKA, JJIEKTPUYECKOE HANpsHKEHHE, DIIEKTPUYECKOE COINpPOTHBIEHHE, PA3HOCTb
HOTEHLIMAJIOB, IEKTPOABIIKYIIAsl CUila, paboTa TOKA, MHAYKIMSI MAarHUTHOT'O 0JIs, CHJIa
Awmnepa, cuna JlopeHna, MHIYKTUBHOCTb KaTYUIKH, SHEPIUs 3JIEKTPUUECKOro H
MarHMTHOTO IOJIEH, IEPUOJ U YacToTa KosieOaHuil B Koje0aTeIbHOM KOHTYpE, 3aps U
CHJla TOKa B IIPOLECCE TI'AaPMOHUYECKUX 3JIEKTPOMArHUTHBIX KosebaHui, (oKycHoe
paccTosHME M OINTHYECKas CHUJa JIMH3bl, IpPU ONMCAHUM IIPABUIIBHO TPAKTOBAaTh
(Gu3nuecKnil CMBICI MCIIOIb3yEMBIX BEJIMYMH, UX 0003HAUEHHs U €IMHMIIbI, YKa3bIBaTh
(opMyIIBI, CBSA3BIBAIOIINE JaHHYIO (PU3MUYECKYIO BEIUYMHY C APYTUMU BETMINHAMM;

OIMCHIBATh M3YYECHHBIC KBAHTOBBIC SIBJICHUS M MPOIECCHI, UCTIONB3Ys (hrU3HUYECcKue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI U YaCTOTA CBETA, DHEPTUS
¥ UMITYJIbC (POTOHA, TIEPUO]T TIOTYpaCcTaia, SHEPTHS CBSI3H aTOMHBIX SJEp, IPHU ONMCAHUN
NPaBUIIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCTIONB3YEMBIX BEIMYMH, X 0003HAUCHHS U
€IMHUIIBI, YKa3bIBaThb (DOPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (PU3HUYECKYI0 BEIHMYHUHY
C IpYTMMH BEJIIMYMHAMH, BBIYUCIISATH 3HAYCHNE (PM3MUECKON BEIINYHHEI,

aHAJM3UPOBATH (PH3HUECKUE MTPOIIECCHI U SIBIICHUS, UCTIOB3Ysl (PU3NIECKHE 3aKOHBI
U MPUHLUINBL 3aKk0OH OMa, 3aKOHBI MOCIEI0BAaTEIbHOTO U MapauIeIbHOTO COeIMHEHMS
IPOBOJHUKOB, 3aKOH Jlxoyns—JIeHma, 3aKOH >JIE€KTPOMArHUTHOM HMHIYKIMH, 33aKOH
OPSMOJIMHEMHOTO  PAacIpOCTPaHEHUs CBETa, 3aKOHbl OTPAXKEHMsS CBETa, 3aKOHBI
IpeJIOMIIEHUs] CBETa, ypaBHeHHE OiHmITelHa ans ¢dorodddekra, 3aKOH COXpaHEHUs
SHEpPIruM, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAHEHUS 3JIEKTPHUECKOro 3apsja,
3aKOH COXPaHEHUsI MaCCOBOTI'0 YHCIIA, MOCTYaThl bopa, 3aK0H paluoakTUBHOTO pacnaja,
Opd 3TOM pa3inyarh CIOBECHYIO (OPMYTUPOBKY 3aKOHa, €ro MareMaTh4yecKoe
BBIpaXEHUE U YCJIOBUS (FPAHULIBI, 00JIACTH) IPUMEHUMOCTH;

OTIPENIENIATh HAIPaBICHHE BEKTOpAa WHAYKIMM MArHUTHOTO TIOJISI TPOBOJHHKA
C TOKOM, cuiibl Amriepa u cuiibl JlopeHiia;

CTPOUTh M OINHUCHIBATh HM300paXEHHUE, CO3/laBaeMOE€ IUIOCKUM 3€pKajioM, TOHKOU
JIUH30M;

BBINOJIHATH SKCIEPUMEHTHI IO MCCIIEIOBAHNIO (PM3NUYECKUX SBJICHUI U MPOLIECCOB
C WCIOJNB30BaHUEM TIPSMBIX, U KOCBEHHBIX H3MEpPEHH: TpU 3TOM (OPMYIHPOBATH
npobnemMy/3agady W THIOTE3y Y4EeOHOro OKCIIEPUMEHTa, COOMpaTh yCTaHOBKY
U3 TPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOIUTH OMBIT U (HOPMYIHPOBATH BHIBOJIBI;

OCYIIECTBIATh NPSAMbIE U KOCBEHHbIE H3MEpPEHUs (PU3UUYECKUX BEIUYHH, IPU STOM
BbIOMpPATh ONTUMAIbHBIM CHOCOO M3MEpPEHHs U MCIOJIb30BATh HM3BECTHBIE METOMbI
OIIEHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKMX BEIMYMH C HCIOJb30BAaHHEM IPSMBIX
U3MEPEHUil: TpU H3TOM KOHCTPYMPOBAaTh YCTAaHOBKY, (DUKCHpOBaTh pe3yiIbTaThl
NOJTY4YEHHON 3aBUCHMOCTH (PU3UYECKUX BEIWYMH B BHJE TAOMUIl U rpaduKoB, JenaTb

BBIBO/IBI 11O PE3YyJIbTaTaM UCCIICAOBAHUS,
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co0uroaTh npaBuiia 0€30MacHOro Tpy/a IpY MPOBEIEHUH UCCIIEA0BAaHUM B paMKax
y4eOHOTO DSKCIIEPHUMEHTa, Y4eOHO-HCCIeIOBATeIbCKOW M IMPOEKTHOH JeATENbHOCTH
C UCIIOJIb30BAHUEM M3MEPUTENBHBIX YCTPOUCTB U J1a0OpaTOPHOro 000py10BAHNS;

pemath pacu€THbIE 3a/a4d C SBHO 3aJaHHON (DPU3NYECKOM MOEIbI0, UCIIOJNB3Ys
¢u3nyeckrue 3aKOHbl M NPUHIMIIBIL, HAa OCHOBE aHAJIW3a YCIOBUS 3aJadyd BbIOMpATh
(GU3NYECKyIO MOJIENb, BBIACIATH (PU3HUECKUE BEIUYMHBI U (OPMYJIbl, HEOOXOAUMBIE IS
€€ pelleHus, MPOBOAUTL PAcU€Thl M OLICHUBATh PEAIBHOCTH IIOJYYEHHOI'O 3HA4YCHMS
(Gu3nUeCcKOl BEIUYHMHBI;

pelars KadeCTBEHHBIC 3aJauyd: BbICTPAWBATh JIOTMYECKH HEMPOTHBOPEUYHUBYIO
LENOYKY PACCY)KIEHUH C ONOpOM Ha W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnUecKue SBICHUS;

HCIOJb30BaTh IPHU PEIIEHUH Y4YeOHBIX 3ajad COBPEMEHHblE HH(OpMaLMOHHbIE
TEXHOJIOTUN Ul IIOMCKA, CTPYKTYPUPOBAHMWS, HMHTEPNPETALMA U IIPEACTABIICHUSA
y4eOHOH U Hay9IHO-TIOMYJIAPHOIN HH(POPMALINH, TIOTYYEHHON U3 pa3IMYHbIX HCTOYHUKOB,
KPUTUYECKH aHAIM3UPOBAThH MOJTy4aeMyr0 HH(OpMaIuio;

OOBSICHATh TPUHLMIBI JCHCTBHUSI MAIllMH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB,
pa3iauyaTh yCJIOBHs UX 0€3011aCHOTO UCIIOJIb30BAHUS B IOBCEAHEBHOM )KU3HU;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHHCKUX M 3apyOekHBIX yYEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU
1 T€XHOJIOTHIA;

UCMOJIb30BaTh TEOPETHYECKHE 3HAaHUS 1O (U3MKe B TOBCEAHEBHOW KHU3HU
Juis obecriedeHusi 0€30MacHOCTH NpU OOpalleHUH ¢ MNpUOOpaMU U TEXHUYECKUMHU
YCTPONCTBaMH, MJISi COXPAHEHUs 3[0POBbS U COONIOJCHHS HOPM SKOJIOTMYECKOTrO
MIOBECHHS B OKPYXKAIOLIEN CPee;

paloTaTh B IpyIIIe C BBIMOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, INIAHUPOBAThH
paboTy TIpynmbl, palUoOHaJIbHO  pacHpelensiTh OO0S3aHHOCTM U IJIAaHUPOBATh
JIeATEIBHOCTh B HECTAaHAAPTHBIX CHUTYallMsIX, aJCKBATHO OLIEHMBATh BKJIAJ KaXKJIOTO

U3 YUYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTpUBaeMON MPOOIEMBI.
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TEMATUYECKOE ILIAHUPOBAHME'

10 KJIACC
Haumenosanue
Ne KonnuectBo OCHOBHEIE BUEI IEITEILHOCTU
pa3liesoB U TEM [IporpammHoe coniepkanue
n/n 4acoB 00yJarommxcs

y4eOHOro npeamera

Pa3znen 1. ®uzuka n METOAbI HAYYHOI'0O IIO3HAHUA

1.1 | ®usuka u METOIBI 2

HAayY4YHOI'O ITIO3HAHHA

®u3ukKa — HayKa O PUPOJE.
Hayunble MmeTopl O3HAHUS
OKPY>KaloIlero MHUpa.

Ponb skcniepuMenTa u Teopun

B IIPOLIECCE MO3HAHUS TPUPOBIL.
DKCHepuMEHT B (PU3HUKE.
MonenupoBanue HU3NIECKUX
SIBJIEHUH U npoueccoB. HayuHbie
runote3sl. Pu3nuecKue 3aKOHbI U
Teopud. ['paHuIIBI TPUMEHUMOCTH
¢busnueckux 3akoHOB. [TpuHIUI
COOTBETCTBHUS.

Ponpb u Mecto pusuku

B (popMupOBaHUM COBpEMEHHOI

Hay4YHOHM KapTHHBI MUDAa,

B HpaKTH‘{CCKOﬁ JIeSITEIbHOCTHU JIrOAeH

N3yueHne HaydHbIX (3MIUPUYECKUX U
TEOPETUYECKUX) METOI0B TIO3HAHMS
OKpY>KaIOILIEro Mupa.

OO6cy>kaeHue rpaHul] NPUMEHUMOCTH
(buU3NYEeCKUX 3aKOHOB U TEOPHH.
Pa6ota B rpymiie no noaroToBke
KOPOTKHUX COOOIIEHUI O POJIU U MECTE
(¢u3MKN B HayKe U B MPAKTUYECKOM
JIESATEIILHOCTHU JTIOACH.

JleMoHCcTpanys aHaJIOrOBbIX U
U(POBBIX U3MEPUTENIBHBIX TPUOOPOB,
KOMITBIOTEPHBIX JTATYUKOB.

OcBoeHnEe OCHOBHBIX TPUEMOB pabOThI

¢ 1 poBoii Taboparopueit o puznke

Hroro no pazneny 2
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Paszgea 2. MexaHuka

2.1

Kunemaruka

MexaHnuecKkoe IBUKEHHE.
OTHOCHUTENILHOCTh MEXaHUYECKOTO
nBrkenna. CucreMa OTcuéra.
Tpaexropusi.

[lepemerienne, CKOPOCTh (CpeaHss
CKOpPOCTb, MTHOBEHHAsl CKOPOCTb) U
YCKOpPEHHE MaTEpUaIbHON TOUKH,
UX MPOEKIHUH HA OCU CUCTEMBI
KoopauHar. CiioxxeHue
MEPEMEIICHUN U CII0KEHHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
MPSIMOJIMHEWHOE ABUKEHUE.
I'paduku 3aBUCMMOCTH KOOPWHAT,
CKOPOCTH, YCKOPEHHUS, TIyTH U
NepeMenIeHus] MaTepHaIbHON TOUYKH
OT BPEMEHHU.

CBoOonHoe najieHue. Y cCKopeHue

CBOOOHOTO HaJIeHHS.
KpuBonuueliHOe 1BUKEHHE.
JIBrKeHre MaTepuaIbHON TOYKH
10 OKPYXXHOCTH C IIOCTOSIHHOM 110
MOJIYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, TUHENHAsI CKOPOCTb.
[Tepuon u gactora obpareHusl.

IleHTpOCTpEMUTENIBHOE YCKOPEHHUE.
TexHHUeckne ycTpoucTBa U

3a II1Q

197 (v
TaKI

pemé

BCJIN

[IpoBeaeHmne 3KCrIEpUMEHTA: U3yUEHUE
HEPaBHOMEPHOT'O JBUXKEHUS C LEIbIO
ornpe/elIeHUs MTHOBEHHOU CKOPOCTH;
UCCIJIETIOBAaHHE COOTHOILICHUS MEXIY
MyTSAMHU, TPOHJCHHBIMU TEJIOM
ClIeIOBaTENbHbIC PaBHbIC
MIPOMEKYTKH BPEMECHHU TTPH
PaBHOYCKOPEHHOM JIBUKCHHUH
C HaYaJIbHON CKOPOCTHIO, PaBHOM HYIIIO;
M3y4YeHUE JBUKEHUS IIapUKa B BI3KOU
KUJKOCTH; U3yUCHUE ABMKCHUS TeJa,
OpOIIEHHOTO TOPU3OHTAIBHO.
OObscHEeHNE OCHOBHBIX MPUHIUIIOB
TBUSI TEXHUYECKUX YCTPOUCTB,
IX KaK: CIIHJIOMETp, IIEMHBIC U
HHBIC [TepPeIavun IBIKCHUS; U
yCIIOBUI NX 6€30MMacHOTO
WCIIOJIb30BaHUs B IOBCEITHEBHOM
KU3HU.
Pemenue pacu€THbIX 3a/1a4 ¢ SIBHO
3aJJaHHON (PU3UYECKON MOAEIBIO
C MCTIOJIb30BaHUEM OCHOBHBIX (hOpMYIT
KMHEMAaTHKH.
[Toctpoenue u aHanmu3 rpaguKoB
3aBUCUMOCTEH KHHEMaTUYECKUX

HUUH OT BPEMCHU

IS

PaBHOMEPHOTO
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IIPAKTUYECKOE IPUMEHEHHUE:
CIIUJOMETP, JIBUKEHHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE NIEpeadn

¥ PaBHOYCKOPEHHOTO IPSMOJIUHEHHOTO
JIBMOKCHHUS.

Pacno3naBanue (pu3HUECKUX SIBICHUN
B YUEOHBIX OIBITaX M OKPYKaIOIICH
KU3HH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBI)KEHUE, CBOOOTHOE TaJICHHE Tell,
JIBH)KCHUE 110 OKPY)>KHOCTH.

Onucanre MEXaHUIECKOTO JABHUXXCHU S
C UCIOJIb30BaHUEM (PU3HUYECKIX
BCJIMYHH: KOOpJAUHATA, I1yTh,
nepeMeIeHne, CKOPOCTh, YCKOPEHHE.
Pab6ota B rpymnmnax npu miaHUpOBaHUH,
[IPOBEICHUH U UHTEPIIPETALUU
pe3yJIbTaTOB ONBITOB U aHAJIM3E
JIOTIOJTHUTEJIBHBIX HCTOYHUKOB

uHpOpMaLUU IO TEMe

2.2

JnHamuka

[IpuHIAIT OTHOCUTENBHOCTH
INanunes. Ilepsslit 3akoH HeroTOHA.
HNHepuuanbHble CUCTEMBI OTCUYETA.
Macca tena. Cuna. Ipunnun
cynepno3uiuu cuil. Bropoii 3akon
HeroToHa 1151 MaTepHAIBHON TOYKHU.
Tperuii 3axkon HeroToHa

JUTSl MATEPUATIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUSI.
Cuta tsxectu. IlepBast

KOCMHUUYCCKast CKOPOCTh.

TCII.

CKOJI

CpaBHeHME Macc B3aUMOACHCTBYIOLINX

W3ydeHne 3aBUCUMOCTH CUIIBI
YIOPYrocTu oT fedopMaliii; CpaBHEHNE
CHJI TPCHUA TIOKOs, KAUCHUA U

b>KCHUA.
OObscHEHNE HEBECOMOCTH.
[IpoBeneHune sKcrIepuMeHTa:
HCCIIE0BAHUE 3aBUCUMOCTH CHII
YIPYIOCTH, BOSHUKAIONINX B IIPYKUHE

U PE3MHOBOM 00paslie, 0T UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec tena.

Tpenue. Bunbl Tpenus (Mokosi,
CKOJIb)KEHUSI, KaUCHHUS).

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHMsI CKOJIBKEHHUS U CUJIa
Tpenus nokos. KoagduuneHnt
TpeHusi. Cuiia COonpOTUBIICHUS
IIpU IBUYKEHUH TeJla B KUAKOCTU
WM rase.

[loctynarensHoe U BpalaTeibHOE
JBUKEHUE a0COJIFOTHO TBEPIOTO
Tena.

MOMEHT CuJIbl OTHOCUTEIBHO OCH
Bpaienus. [1neqo cuibl. YcnoBus
paBHOBeCHUs TBEPAOIO Tea.
TexHUUecKHre yCTpOUCTBa U
IIPaKTU4YECKOE TPUMEHEHNE:!
MOAIINITHUKH, IBHKEHHE

HUCKYCCTBCHHBIX CITYTHUKOB

nedopMaluu; U3y4eHue ABHKECHUS
Opycka 1o HaKJIOHHOM II0CKOCTH;
UCCJIEIOBaHKE YCIOBUI paBHOBECHUS
TBEPAOrO Tela, UMEIOIEr0 0Ch
BpaIlleHUsI.

Oo6mbsacHenne ocodeHHoCTeN
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHHSI,
cBOOOIHOTO NaJICHUS TeJ, ABMKCHUS
M0 OKPYKHOCTH Ha OCHOBE 3aKOHOB
Hprorona, 3akoHa BCEMHUPHOTO
TATOTCHUSI.

OObscHEeHrE OCHOBHBIX MPUHIUIIOB
JEHCTBUS TOIIUITHUKOB U UX
MPAKTUYECKOTO TPUMEHEHHUS.
OObscHeHne ABMKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacu€THBIX 3a/1a4 C SIBHO
3a/IaHHON (M3HYECKON MOJIENBIO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hopMyJ TUHAMUKH.

PacnosnaBanue pu3nueckux sBICHUN
B YU4E€OHBIX OIBITaX U OKPYKAIOIIEeH
YKU3HU: WHEPIIHS, B3aUMOJICHCTBUE TEJI.
AHanu3 pU3NYECKUX MPOIECCOB U
SIBIIGHUH C UCIIOIb30BaHUEM 3aKOHOB U

IMPUHIIHUIIOB: 3aKOH BCEMUPHOTI'O
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tsrorenus, |, 11 u 111 3akonsl HeroToHa,
MPUHIUIT CYNEPIIO3ULIUUA CUJT, TPUHITUTT
PaBHOIPABHOCTH MHEPIUAIBHBIX

CHUCTEM OTCUETa

2.3

3aKOHBI COXpaHEHUs B

MCXaHUKE

NMmnynsc MaTepruanbHON TOUYKU

(Tena), CUCTEMBI MaTepUaIbHBIX

TOYCK. HMHYJ'IBC CHJIBI 1 U3BMCHCHHUC

HMITYJIbCa TeJla. 3aKOH COXPaHCHHS

HMITyJIbCa. PEakTUBHOE IBUKEHHE.
Pabota cuibl. MOITHOCTD CHITBL.
Kunernueckas sHeprus
MaTepuaJIbHOM TOUku. Teopema
00 U3MEHEHUU KUHETHYECKOI
SHEPIHH.

[ToTrennmanbHas 3HEprusi.
[ToTeHunanbHas dHEprus yrnpyro
ne(GOpMUPOBAHHOMN NMPYKHUHBI.
IloTeHunanbHas sHEprus Tena
BOJIN3M IOBEPXHOCTH 3E€MIIH.
[ToTeHunanbHbIE U
HenoTeHLUalbHbIe CHIIbL. CBs3b
paboThI HEMOTEHIHATIBLHBIX CHII
C U3MEHEHUEM MEXaHU4ECKOU
SHEPTUH CUCTEMBI TENl. 3aKOH
COXPAHEHUSI MEXaHUYECKOMN

SHEpPTHUH.

VYupyrue u Heynpyrue

C I1O}

HUTS]

IIpoBeneHuE SKCIIEPUMEHTA: U3yUEHUE
a0COIIFOTHO HEYTIPYTOTO yaapa

VOLIBIO IBYX OJAMHAKOBBIX

HBIX MAsITHUKOB; UCCIICOBAaHUE
CBSI3U Pa0OTHI CHJIbI C U3MEHEHHUEM
MEXaHUYECKOU SHEPIUU Tella
Ha IIPUMEPE PACTSIKEHUS PE3UHOBOIO
KIyTa.
OreHka aOCONIIOTHBIX U OTHOCHUTEIBHBIX
MOTPEIIHOCTEH U3MEpeHHH (PU3NIECKUX
BEJINYMH.
Pemrenne pac4€THBIX 3a1a4 € IBHO
3aJJaHHON (PU3NYECKOI MO/IEbIO
C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TUHAMHUKH U 3aKOHOB
COXpaHCHHUSL.
Pemenne kauecTBEeHHBIX 3a/1a4
C OIIOPOY HA U3YYECHHBIE B pas3jecie
«MexaHuKa» 3aKOHBI, 3aKOHOMEPHOCTH
U (u3HYecKUe SABICHHUS.
Onncanne MEXaHNYECKOTrO IBUKEHHUS C

HCITIOJIBb30BAaHUEM (1)I/ISI/IIICCKI/IX BCJIMYHNH:

HUMITYJIBC TCJIa, KHHECTHYCCKAA SHCPT U,
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CTOJIKHOBEHHUSI.

TexHuueckue ycTpoucTBa U
MIPAKTUYECKOE IPUMEHEHHUE:
BOJIOMET, KOMEP, MPYKUHHBIN

MUCTOJICT, ABUKCHUC PAKCT

MOTEHIIMAIbHAS SHEPTUsI, MEXaHUYECKast
paboTa, MexaHNYECKast MOIITHOCTb.
Ananu3 (U3NYECKHUX MPOLIECCOB U
SIBJICHUI C HCMOJIb30BaHUEM 3aKOHA
COXpaHEHHSI MEXaHUYECKOU SHEPTHH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsiCHEeHNE OCHOBHBIX IMPUHITUTIOB
JIEUCTBHS ¥ IPAKTUYECKOTO
MPUMEHEHUS TEXHUYECKHUX YCTPOMCTB,
TakuX Kak: BOJOMET, KOIIEP,
IIPY’KUHHBIN [TACTOJIET.

OOBsicHEHNE ABMKCHUS PAKET C OTIOPOK
Ha U3y4yeHHbIC (PU3NUECKUE BETUUUHBI U
3aKOHBI MEXaHUKHU.

Hcnonp3oBanue npu moaroToBKE
COOOIIEHHI O MPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHA TSI
MOMCKA, CTPYKTYpUPOBaHUS,
MHTEPOPETALUU U NPEACTaBICHUS
nH(popMaIuu, KpUTUYECKUN aHATTN3
nosryyaeMoi nHpopmanuu

[IpoBeneHME KOCBEHHBIX H3MEPEHUH,
HUCCIIEIOBAHUN 3aBUCUMOCTEHN
(hMBUYECKUX BEIMYHH, POBEPKA

MPEATIOKCHHBIX T'MIIOTE3

Hroro no pazaeny

18
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Pa3nen 3. MoaekyJasipHasi pusnka ¥ TepMOIUHAMUHKA

3.1

OCHOBBI
MOJICKYJISIPHO-

KUHETHYCCKOU TCOPUHN

9

(O CHOBHBIE TTOJIOKEHUA

2

OJIEKYJISIPHO-KUHETUYECKOU
TEOPUH U UX OIBITHOE 0OOCHOBAHHUE.
bpoyHOBCKOE IBUIKEHHE.
Hudbdysus. Xapakrep IBUKCHUS U
B3aUMOJICUCTBHSI YACTHUI] BEIIECTBA.
Mopenu cTpoeHus ras3os,
KUAKOCTEN U TBEPIBIX TET U
00BsICHEHNE CBOMCTB BEIIECTBA
Ha OCHOBE 3TUX Mozenel. Macca u
pa3mepsbl Mosekyi. KonnuecTBo
Bemiecta. [locTosanass ABoraapo.
TernnoBoe paBHOBECHE.
Temneparypa u e€ u3mMepeHue.
[Ikana Temneparyp Llenscus.
Monenb ueanbHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON

TCOPUHU UACATIBHOTO ra3a.

CpelHEl KUHETUYECKON SHEPTUU
TEIJIOBOrO JIBUKECHMSI YaCTHUIL ra3a.
[Ikana temneparyp KenpBuHa.
['a30BbI€ 3aKOHBI. Y paBHEHUE

MenaeneeBa—Kianeipona.

3akon [lanbroHa. M3omporeccsl

B KJId

HCCJI

AOGcomntoTHas TeMriepaTypa Kak Mepa  JIBH%

HpOBe,Z[eHI/Ie OKCIICPUMCEHTA:
OIMPCACIICHUC MACChI BO3AyXa

CCHOI KOMHATE Ha OCHOBE

U3MepeHnii 00bEMa KOMHATHI, JTaBIICHUS

U TeMIIepaTypbl BO3yXa B Heif;

CA0BaHUC 3aBUCUMOCTHU MECKIY

nmapamMeTpaMm COCTOAHHA Pa3pCIKCHHOI'O

rasa.

OHCHKa A0COJIFOTHBIX K OTHOCHUTEIBHBIX

MOTPENIHOCTEH U3MEpeHHH (PU3NIECKUX

BEJIMYMH.

OOBsicHEHHE OCHOBHBIX NPUHIIAIIOB
JeCTBUN TepMOMeTpa 1 bapoMeTpa u
YCJIOBHUM MX O€30M1aCHOTO
MCIOJIb30BAaHUS B TIOBCEIHEBHOM
KHU3HHU.
PacnioznaBanue pu3n4ecKux sSBICHUN
B YUEOHBIX OIBITaX U OKPYXKaroIen
KU3HU: TUPPy3us, OpOyHOBCKOE

(CHUE.

OmnwucaHue TEIIOBBIX SBICHUI

C UCIOJIb30BaHUEM (PU3MUYECKHX
BEJIMYMH: JTABJIICHHE T'a3a, TEMIIEpaTypa,
CpeIHsIsI KHHETHYECKas SHEPTHS

Xa0THYCCKOT'O ABMXXCHUSA MOJICKYII,

CpCAHCKBaApaTUIHasA CKOPOCTb
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B UJICAJIbHOM ra3e C MOCTOSHHBIM
KOJIMYECTBOM BEILECTBA.
I'padmyeckoe mpencraBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa,
n3obapa.

TexHuyeckue ycTporcTBa U
MPAKTUYECKOE MPUMEHEHHUE:

TEPMOMETp, OapoMeTp

rasol

MOJIEKYJI.
Ananu3 (U3NYECKHUX MPOLECCOB U
SIBIICHHM ¢ Hcriojib3oBanneM MKT,

BbIX 3aKOHOB, CBSI3U CPEJIHEN
KMHETUYECKOM IHEPTUU TEIIOBOTO
JIBUKEHHS MOJIEKYJI C a0COTIOTHOM
TEeMIIepaTypou.

Pemenne pacu€THbIX 3a7a4 ¢ SIBHO
3aJJaHHON (PU3HUECKON MOJIEITBIO

C MCIOJIb30BAHUEM OCHOBHBIX
nonoxennit MKT, 3akoHOB 1 popmyn
MOJICKYJISIPHON (PU3UKH.

Pabota B rpynnax npu 1iaHupOBaHUH,
MIPOBEJICHUH U UHTEPIPETAUU
PE3yNIbTATOB OMBITOB U aHAIIU3e
JIOTIOJTHUTENBHBIX UCTOYHUKOB

nH(pOpMaIIUU IO TEME

3.2

OCHOBBI

TEPMOIUHAMUKN

10

TepmoauHamMuyeckasi CucTeMa.
BnyTrpennss sHeprus
TEPMOIMHAMHYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHUS.
KonuuectBo TennoTsl u padoTa.
BuyTpeHHss1 3HEpTrUsi 0JHOATOMHOTO
HaealbpHOro Ta3a. Buasl
TEIJIONePeIavdr. TEIIOMPOBOTHOCTD,
KOHBEKLIUS, U3TyYeHHE. Y IeTbHas

TEIJI0EMKOCTD BEIIECTBA.

H3zyy
/1Bl
peax]

[IpoBeneHue SKCIIEPUMEHTA: H3MEPEHHE
YAEIBHON TEIJIOEMKOCTH BELIECTBA.
OneHka abCOIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEW U3MEPEHUI (PU3NUECKUX
BEJIMYMH.

eHME MOJIeNeil TapoBoil TypOUHBI,

raTelis BHYTPEHHEr0 CrOpaHus,

[UBHOTO JIBUTATEJIsl.

OOBbsicHeHHEe MPUHIIMIIOB IEHCTBUS U

yCJ'IOBI/Iﬁ 0e30IMacHOTO UCIIOIb30BaAHUS
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KonnuecTtBo TEIoTs!

IIpY TeIUIonepesaye.

[TonsTre 06 aquabaTHOM mpoIecce.
[IepBelii 3aKOH TEPMOJAVHAMUKH.
IIpuMeHeHue nepBoro 3aKkoHa
TEPMOAMHAMMKY K U30IPOLIECCAM.
I'paduueckas HHTEpIIpETALIHS
paboThI Ta3a.

Bropoii 3aKk0H TEpMOINHAMUKH.
Heo6paTumocts mporeccoB

B IIPUpPO/IE.

Tennossle MamnHbl. [IpuHIMIBL
JEICTBUS TEIJIOBBIX MAlIUH.
[IpeoOpa3oBanust sHEPrUU

B TEIUIOBBIX MAalllNHAX.
Koaddunment nonesnoro nencTpust
TEIJIOBOM MAaIlWHBI.

Hukn Kapuo u ero koaddunment
IIOJIE3HOTO JIEHCTBHSL.
DKojorudeckue npooiaeMbl
TETUIO3HEPT€TUKU.

TexHUUeCcKHe yCTPOUCTBA U
IIPaKTU4YECKOE TPUMEHEHNUE:!
JIBUTATEb BHYTPEHHETO CrOpaHMs,
OBITOBOW XOJIOAUIIBHUK,

KOHJIULIUOHEP

X0J10

«Mo

B ITOBCETHEBHOM >KU3HM JBUTATEII
BHYTPEHHETO CropaHusi, OBITOBOTO
MUIBHUKA, KOHIULIMOHEPA.
Onucanue CBONCTB TEJ U TEIIOBEIX
SIBIICHUM C MCIIOJIb30BaHUEM
(hM3UYECKUX BEIMYMH: JIaBJICHUE Ta3a,
TeMIiepaTypa, KOJIM4eCTBO TEIUIOTHI,
BHYTPEHHSIS1 SJHEpIusl, paboTa rasa.
Pemenne pacu€THpIX 3a7a4 ¢ SIBHO
3aJIaHHOH (PM3HYECKON MOJIEIbIO
C UCIO0JIb30BAaHUEM OCHOBHEIX 3aKOHOB
1 GOpMYIT MOJIEKYIIAPHON (DU3UKU U
TEPMOJIMHAMUKH.
Pemenne kauecTBEHHBIX 3314
C OIIOPOM HA U3YYEHHBIE B pa3jeie
eKyssipHas pusnka u
TEPMOJIMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTHU U (U3NYECKUE
SIBJICHMSL.
Pabora B rpynmnax npu aHanuse
JIOMOJHUTENBHBIX HCTOUHHKOB

uHpOpMaLUU IO TEME

37



3.3

ArperaTHbie
COCTOSIHUSI BEILIECTBA.

®da30BEIC IePexXoabl

[TapooOpa3zoBanue ¥ KOHICHCAITHS.
Hcnapenue u KuneHue.
AOGcCooTHast U OTHOCUTEINIbHAS
BJIAKHOCTh BO31yxa. HachImeHHbIi
nap. Y ieibHas TeIoTa
napoo6pa3oBaHusi. 3aBUCUMOCTb
TEMIIEPATypbl KUIIEHUS OT JAABJICHUS.
TBépnoe Teno. Kpucrammueckue u
amopdHbIe Tes1a. AHU30TPONHS
CBOMCTB KpucTtasuioB. JKujakue
kpuctajuibl. CoBpeMeHHbIE
marepuaiibl. [LaBienue u
KpUCTaJlIM3alus. Y AeJapHas TeIioTa
miassieHus. CyOnumanust.
VYpaBHeHHe TEMI0BOro GanaHca.
TexHUUeCcKHe yCTPOUCTBA U
MIPaKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U IICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTHH
MOJTy4YEHUS] COBPEMEHHBIX
MaTepuajoB, B TOM YHUCIIE
HaHOMAaTEpHaJIOB,

1 HAHOTCXHOJIOI'MA

norp

napo

[IpoBeneHue 3KCrIepUMEHTA: U3MEPEHUE

OTHOCHUTEJIbHON BJIAXKHOCTH BO3/TyXa.

Ouenka a0COIIOTHBIX 1 OTHOCUTEIBHBIX
CIIHOCTEH M3MEepeHNH (PU3NIECKUX

BCIUYHH.

N3yuenne CBOMCTB HACBIIIIEHHBIX

B, CIIOCOOOB U3MEPEHHUS

BJIAXKHOCTH

OO0bs

HaOnroeHue kuneHus npu
MOHMKCHHOM JIaBJICHUH, HArPEBaHUS
H IUIaBJICHUA KPUCTAIIMYCCKOI'O
BEIIECTBA.

ICHCHUC IIPUHIUIIOB HCI;'ICTBPISI u
YCIIOBUI 0€30MMacCHOTO HCITOJIb30BAHHMSI
B TIOBCE/IHEBHOM YKM3HH THTPOMETPA,
MICUXPOMETPA, KaJIOPUMETPA.
N3ydyeHune TeXHOIOTUI MOTyYeHUs
COBPCMCHHBIX MAaTCpHUAJIOB, B TOM YUCJIIC
HAaHOMAaTEPHUAJIOB.

Pemenue pacy€THpIX 3a1a4 C IBHO
3aJIaHHON (M3HYECKON MOJIENBIO

C MCIIOJIb30BAHUEM ypaBHEHUS
TETJIOBOro OajaHca.

Pemmenne kauecTBEHHBIX 3a7a4

C OTMOPOi Ha U3YYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE

SABJICHUS 110 TEMC.
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Pacno3naBanne pu3ndecKux SBICHUIA
B Y4EOHBIX OIBITaX M OKPY’KaIOLIeH
XKU3HU: eopmanus TBEPABIX Te,
HarpeBaHUE U OXJIAXKICHUE TEl,
M3MEHEHHE arperaTHbIX COCTOSHHM
BEIIECTBA M OOBSCHEHNE UX HA OCHOBE
3aKOHOB U ()OPMYJT MOJICKYJISIPHON
bu3uKH.

Wcnonb3oBaHre HHPOPMALIMOHHBIX
TEXHOJIOTHIA JIJIsl TIOUCKa,
CTPYKTYPUPOBaHUS, HHTEPIPETAIIUN U
NpeCTaBICHHUS WH(OPMAIIMH TTPU
MIOJIFOTOBKE COOOIIEHUI O IPUMEHEHUU
3aKOHOB MOJICKYJISIPHOU (DPU3UKH U
TEPMOJIMHAMHKH B TEXHUKE

1 TEXHOJOTHUAX

Hroro no pazneny 24
Pa3nen 4. DiiekTpoauHaMuka
4.1 | DnekrpocraTuka 10 OnexTpu3anus Tes. JIEKTPUUECKAN Hpoﬂ;eneHHe JKCIIEPUMEHTA: U3MEPEHUE

3apsz. [[Ba Buga aJIeKTpUUECKUX
3apAnoB. [IpoBoaHuKY,
JUDJIEKTPUKU U TOJYITPOBOJHUKH.
3aKOH COXpaHEHUs AIEKTPUUIECKOTO
3apsga.

B3anmoneiicTBue 3apsiaoB. 3aKOH
Kynona. ToueuHslil 3JIeKTpHYECKUI

3apsj. DIEKTPUUECKOE TO0JIE.

BCJIN

KOHJ

ANEKTPOEMKOCTH KOHAEHCATOPA.
Ornenka abOCOMOTHBIX ¥ OTHOCUTEIBHBIX
MOTPEIIHOCTEH U3MEepPEHH (PU3NIECKIX
MUH.
N3ydeHne npuHIUIIOB 1€MCTBUS
AJIEKTPOCKOIIA, JIEKTPOMETPA,
eHcaTopa.

N3y

MCHHUC IPUHIUIIOB JIehcTBUsA
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Hanpsik€HHOCTh 371€KTpUYECKOr0o
nosist. [TpuHnun cynepno3uuuu
3JIEKTPpUYECKUX nosei. JInnuu
HaIpPsHKEHHOCTHU AIEKTPUUECKOTrO
TOJIS.

Pabota cuit 3eKTpocTaTuyecKoro
nonst. [lorenunan. Paznocts
noteHuanos. [IlpoBogHuky u
TUAJICKTPUKU B
3JEKTPOCTATUUECKOM IOJIE.
JlusnekTpuueckasi IPOHULIAEMOCTb.
Onekrpoémkoctb. Kongencarop.
DNEeKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOr0 KOHAEHCaTopa.
TexHUUeCcKHe yCTPOUCTBA U
MIPaKTUYECKOE TPUMEHEHHUE:
ANEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3aIUTA,
3a3eMJIEHUE AIIEKTPONPUOOPOB,
KOHJICHCATOp, KOMUPOBAIbHBIN

anmapar, CTpyWHbBIN IPUHTED

u $o

U YCJIOBHIA O€30M1aCHOTO MPUMEHEHUS
B IIPAKTUYECKOU JKU3HU,
KOIIMPOBAJIBHOTO arapara, CTpyHHOTro
MIpUHTEpA.
PaccmoTpenne ¢pu3nveckux OCHOBAaHHMA
3JEKTPOCTATUYECKON 3aLUThI U
3a3eMJICHHUS AJIEKTPOIPHOOPOB.
Pemenue pacuéTHbIX 3a/1a4 C SIBHO
3aJIaHHOH (PM3HYECKON MOJIEIbIO
C MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
PMYJIT 3JIEKTPOCTATUKH.
Pemenne kauecTBEHHBIX 3a7a4
C OIMOPOi HAa N3YYEHHBIEC 3aKOHBI,
3aKOHOMEpPHOCTHU U (U3UYECKUE
SIBIICHUS DJIEKTPOCTATHKHU.
PacnioznaBanue pu3n4ecKux sSBICHUN
B YUEOHBIX OIBITaX U OKPYXKaroIen
KU3HU: JJIEKTPU3ALUS TeT,
B3aUMO/ICHCTBUE 3apsAI0B U OObSICHEHHE
UX Ha OCHOBE 3aKOHOB U (hopmyi
ANEKTPOCTATUKH.
Onucanue U3y4eHHbBIX CBOMCTB
BEIIECTBA U NEKTPUUECKUX SIBICHUI
C MCTIOJIb30BaHUEM (DU3HUECKUX

BEJIMYUH: JIEKTPUUECKUN 3apsi,

HaprDKéHHOCTI) OJICKTPHUYICCKOT'O IMOJIA,
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MOTCHIIMAJI, Pa3HOCTb IMOTCHIIUAJIOB,
BIEKTPOEMKOCTb.

Ananm3 (U3NYECKHUX MPOLIECCOB U
SBJICHUH C UCIIOJIb30BAHUEM
(U3MYECKUX 3aKOHOB: 3aKOHA
COXPAHEHUS SIEKTPUIECKOTO 3apsia,
3akoHa Kynona.

Pabota B rpymnmnax npu aHaauze
JOITOJIHUTCIIBHBIX UCTOYHHUKOB
nH(OPMAIIUY U TIOJTOTOBKE COOOIICHUIN
O TIPOSIBIICHUY 3aKOHOB AJIEKTPOCTATUKU
B OKPYXAIOIIEH )KU3HU U TPUMEHEHUU

HX B TCXHHUKC

4.2

IMocTostHHBIH

BJIEKTPUYECKHUM TOK.

Toku B pa3inu4HbIX

cpenax

12

DIEKTPUUYECKHI TOK. Y CIIOBUSA
CYLIECTBOBAHHUSI SJIEKTPUYECKOTO
Toka. Mcrounnku Toka. Cuia Toka.
[TocTosiHHBIN TOK.

Hanpsoxenue.

3akon OMa 151 yyacTKa IeMu.
DNEeKTPUIECKOE COMTPOTUBIICHHE.

VY ienpHO€e CONPOTUBIIEHUE
Bemecta. [locnenoBarensHoe,
napajuieIbHOE, CMEIIaHHOE
COCTMHEHHE TIPOBOIHUKOB.

Pabota >nekTpruyeckoro Toka.
3akon J[xoyns—Jlenna. MourHoCTh

QJICKTPUYICCKOI'O TOKaA.

[IpoBeneHue 3KCepUMEHTa: U3y4eHUE
CMEILIaHHOTO COEIMHEHUS PE3UCTOPOB,;
n3mepenne DJIC ncTouHnKa ToKa U €ro
BHYTPEHHETO CONPOTUBJICHHUS;
HaOJI0IeHUE 3IEKTPOIIN3A.

OneHka abCOIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEH U3MEPEHUH (PU3NUECKUX
BEJIMYMH.

OOBsicHeHHEe NPUHIMIIOB IEHCTBUS U
ycII0BUI 6€30MacCHOT0 MPUMEHEHUS
amrepMeTpa, BOJIbTMETpPa, peocraTa,
HMCTOYHUKOB TOKA,
AJIEKTPOHArpeBaTEeNbHbIX U

SJICKTPOOCBCTUTCIIbHBIX HpI/I60p0B,
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DNEeKTPOABUKYIIAS CUJIA U
BHYTPEHHEE COIPOTUBJICHUE
HCTOYHHKA TOKa. 3akoH OMa

JUTS TIOJTHOM (3aMKHYTOM)
anekrpudeckon nenu. Koporkoe
3aMbIKaHHUEC.

DneKTpoHHAas MPOBOIUMOCTD
TBEPABIX METAIOB. 3aBUCUMOCTh
COTIPOTHUBJICHUS METAJJIOB

OT TEMIIepaTypHI.
CBepXIIpOBOAMMOCT.
DIEKTPUYECKHI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBoauuku. CoOCTBeHHAs U
MIPUMECHAs MPOBOJAUMOCTh
MOJIYyPOBOJHUKOB. CBOICTBA
p—n-niepexona.
[TonynpoBoJHUKOBBIE TPUOOPHI.
DIEKTPUUYECKHI TOK B pacTBOpax U
pacruiaBax 3J€KTPOJIUTOB.
DIEKTPOIMTUYECKAS TUCCOUALUSA.
OnexTponns.

DIEKTPUUYECKHI TOK B ra3ax.
CaMOCTOSATEIHHBIN U
HECAMOCTOSITENIbHBIN pa3ps/l.
Monnus. I1na3ma.

TexHHUeckne ycTpoucTBa U

JIx0

TEPMOMETPA CONIPOTUBIICHHUS],
BaKyyMHOI'O JH0Ja, TEPMUCTOPOB U

(b oTOpPE3UCTOPOB, MOTYIPOBOIHUKOBBIX
JINO/I0B, FAJIbBAHUKH.

Pemenue pacy€THpIX 3a1a4 C IBHO
3aJJaHHON (PU3UUYECKON MOICIBIO

C MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
u ¢opmyn temsl «IlocTosHHBII
AIEKTPUUECKUN TOKY.

PacnioznaBanue pu3N4EeCKUX SBICHHUNA
B YUEOHBIX OIBITaX U OKPYXKaIoIen
KHU3HU: JIEKTPUUECKAsl IPOBOAUMOCTbD,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JICUCTBUS TOKa.

AHanu3 3JeKTPUYECKUX SIBICHUN U
IIPOLIECCOB B LEMAX MMOCTOSHHOTO TOKa
C MCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
ITOCJIEI0BATEIBHOTO U MTapaJIIEIbHOTO
COEJIMHEHUS IPOBOIHUKOB, 3aKOH
yisi-JleHua.

Onucanue U3y4eHHBIX CBOMCTB
BEULIECTB U JEKTPUUYECKUX SIBJICHUN

C MCTIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JIEKTPUYECKUH 3apsijl, CUila
TOKA, 3JIEKTPUUYECKOE HANIPSKEHNUE,

QJICKTPUUICCKOC COIIPOTUBJICHUE,
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MPaKTHYECKOE IPHUMEHEHHE:
aMmIiepMeTp, BOJIBTMETP, PEOcTar,
UCTOYHHKH TOKA,
3JIEKTpOHATpeBaTeIbHbBIC TPHOOPHI,
3JIEKTPOOCBETUTENBHBIE PHOOPHI,
TEPMOMETP CONPOTHUBIICHHUS,

BAKYYMHBIN JUOJI, TEPMUCTOPBI U

TCXH

paszHocTh norenuuanon, J/C, padora
TOKa, MOIITHOCTh TOKA.
Hcnonp3zoBanue nHGOPMAIIMOHHBIX
OJIOTHI1 JIJIsI TIOKCKa,
CTPYKTYpPUPOBAHUSI, HHTEPIIPETAIIUU 1
IpeJiCTaBiIeHUs] HHPOPMALUK TIPU

MOJrOTOBKE COOOIICHUH O TPUMEHEHUN

(boTope3ucTopsl, 3aKOHOB TIOCTOSTHHOT'O TOKA B TEXHUKE U
MTOJTYTIPOBOTHUKOBBIN JHO, TEXHOJIOTHUSIX
raJIbBaHUKa

Hroro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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11 KJIACC

Haumenosanue
No KommuectBo OCHOBHBIE BUIBI AEITEIILHOCTH
pa3liesoB U TEM [IporpammHoOe coniep)kanue
/1 YacoB o0y4JaroImmxcs
y4eOHOro npeamera
Pa3nen 1. DiekTpoauHaMuka
1.1 | MaruutHoe 1noie. 11 ITocTosiHHBIE MAarHUTHI. [IpoBeneHue 3KCIIEpUMEHTA: U3yYEHUE

DneKTpOMarHuTHast
WHTYKIST

BzaumoeicTBre NOCTOSHHBIX
MarHuToB. MarHuTHoOE I10JI€.
BekTop MarHuTHON MHAYKIIUH.
[IpuHuun cynepno3uuuu
MAarHATHBIX MMoieH. JImaun
MarHuTHOM uHAyKuu. Kapruna
JIMHUWA MAarHUTHOM UHAYKLIHUHU MO
IIOCTOSSHHBIX MarHHTOB.
MarauTHO€E 1oJie MPOBOHUKA

¢ TokoM. KapTuHa nuHHUil HHAYKIUA
MardyuTHOTO IOJIS JJIMHHOT'O
MPSIMOTO TIPOBOJIHUKA M 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOHUKA, KATYIIKA
¢ TokoM. OmbIT Dpcreaa.
B3aumoneiicTBue MpoBOJHUKOB

C TOKOM.

Cuna Amnepa, €€ MOynb U
HarpaBJICHUE.

Cuna Jlopenna, e€ moxynp u
HarnpasiieHue. [[Buxenue
3apsKEHHON YaCTUIIbI

MarHUTHOTO TOJISI KATYIIKH C TOKOM;
HCCIIEIOBAHHE JAEHCTBHS TIOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
HCCIICIOBAHKE SIBJICHHS
3JICKTpOM8,FHHTHOfI HUHAYKIUU.

O1renka abCONIOTHBIX U OTHOCUTENILHBIX
MOrPEIIHOCTEeH U3MEPEHUHN (U3HUCCKUX
BEJIMYHH.

OObsicHeHNEe IPUHIIUIIOB AEUCTBUS U

ycaoBHii 0e301acHOro MPUMEHEHUS

IIOCTOAHHBIX MAarHuTOB,

AJIEKTPOMArHUTOB, YJIEKTPOABUTATEIIS,
YCKOPUTENEH dJIEMEHTaPHBIX YaCTHII,

WHIYKIIMIOHHOW MEYH.

Pemenue pacu€rHpix 3ama4

Ha MpUMeHeHue GOPMYIT TEMBI
«MarnurtHoe nosie. DIeKTpOMarHuTHas
VHTYKLIUSD).

Pemenne kauecTBEHHBIX 3a/a4

C OHOpOﬁ Ha U3YyUYCHHBIC 3aKOHBI,

3aKOHOMEPHOCTHU U (hU3HUYECKHe




B OJTHOPOZHOM MarHMTHOM IIOJI€.
PaGora cuibl Jlopenna.

SIBneHue 371eKTPOMarHuTHOU
uHaykuuu. [loTok BekTopa
MarHUTHOM MHJIKIHH.
DNeKTPOABMKYILAS CUJIa MHIYKLIUU.
3aKOH 3JE€KTPOMarHUTHON
unaykuu Papazes.

BuxpeBoe anexkrpuueckoe nosie.
DNEeKTPOABMKYIIAs CUJIa MHIYKIIUU
B [IPOBOJIHUKE, IBHIKYILLIEMCS
MIOCTYIATEIBHO B OTHOPOJAHOM
MarHuTHOM IIOJI€.

[IpaBuno Jlenna.

NupykTuBHOCTH. fIBIEHUE
CaMOMHAYKIHU. DIEKTPOABIKYIIIAS
CHJIa CAMOMHTyKIIUH.

DHeprus MarHUTHOTO TOJISI KaTYIIKH
C TOKOM.

ONEKTPOMarHuTHOE IOJIE.
TexHuueckne ycTpoucTBa v
MIPaKTUYECKOE TPUMEHEHUE:
IIOCTOSTHHBIE MarHUTHI,
IJIEKTPOMAarHuThlI,
ANEKTPOABUIaTENb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHIL,

HUHAYKIIUOHHAA IICYb

SBJICHUS TeMbI «MarHuTHOE IOJI€.
DNEeKTpOMarHuTHasE UHIYKLHS.
Omnpenenenue HalIpaBIEHUs BEKTOpa
UHIYKIIMA MarHUTHOT'O TOJIs
IIPOBOJIHUKA C TOKOM, CHJIbI AmIiepa

u cujibl Jlopenna.

9JICK

SIIEK
O1

Pacnio3naBanve pu3nveCcKuX SBICHUIA
B YU4EOHBIX OMBITAX U OKPYKaroIen
JKM3HH: B3aUMOJICHCTBAEC MarHuTOB,
TpOMarHuTHAsT UHIYKIUS,
JNEUCTBUE MarHUTHOTO IIOJIA Ha
MPOBOJIHUK C TOKOM U JIBHKYIIHUHCS
3aps.
AHanu3 3JEKTPOMArHUTHBIX SIBJICHUI
C MCIIOJIb30BAaHUEM 3aKOHA
TPOMArHUTHON MHYKLIHH.
TMCaHUE U3YUYECHHBIX CBOMCTB

BCIIGCTB U DJICKTPOMArHUTHBIX

SIBIICHUM C MCITOJIb30BaHHEM
(bU3UYECKUX BEIMYUH: HHIYKIIUS
MarHuTHOTO TOJIsl, CHila AMIepa, cuia
JlopeHia, UHAYKTUBHOCTh KaTYIIIKH,
SHEPIHsl JIEKTPUUYECKOTO U MArHUTHOTO
royei

Hroro no pasaeny

11
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Paszngea 2. Kojie0anus v BOJIHBI

2.1

MexaHuuyeckue 1
3JIEKTPOMAarHUTHbHIC

KoJIeOaHusd

KonebarenbHas cucrema.
CB00OOIHBIE MEXAHUYECKUE
kosnebanus. ['apMonudeckue
konebanus. [lepuon, yactora,
aMIUIUTyaa U ¢daza KosieOaHui.
[IpyXuHHBIA MasTHUK.
MaremaTuyecKuid MasiTHHK.
YpaBHEHHE rapMOHUYECKUX
konebanmii. [IpeBpamieHne sHEpPrun
MIPH TAPMOHUYECKUX KOJICOAHMSIX.
KonebarenbHblil KOHTYD.
CB00OOHbBIE 3JIEKTPOMArHUTHbBIE
KOJICOaHUS B HICATTBHOM
Kose0aTeIbHOM KOHTYpe. AHAJIOTUS

MCKIAY MCXaHUYCCKUMHU U

QJICKTPOMArHUTHBIMHA KOJIEOAHHUSIMH.

®opmyna Tomcona. 3akoH
COXPAHEHUS PHEPTHH B UJI€ATBHOM
Kos1e0aTeIbHOM KOHTYpE.
[Ipencrasienne o 3aTyXarmMX
KosiebaHusX. BeIHyXIeHHbIe
MeXaHHYEeCKHe KOoIeOaHusl.
Pe3onanc. BeiHyXk1eHHBIE
ANEKTPOMAarHUTHbIE KOJeOaHusl.

[IepeMeHHBII TOK.

CunycouaibHbIA TEPEMEHHBIN TOK.

Haoj

HCCJI

B I0

HcciienoBanue napaMeTpoB
KoJIe0aTeIIbHOM CHCTEMBI — IIEPHO/IA,
YaCTOTBI, aMIUTUTY/IbI U (ha3bl
KoJieOaHuid (MPY>KUHHBIA W/ WA
MaTEeMaTHYSCKUN MasSTHUK).
Hab6mronenue 3aryxarommx KojaeOaHui.
HccnenoBanne CBOMCTB BBIHYKICHHBIX
KOJICOAHUH.

[FOJICHUE PE30HAHCA.

[IpoBenenue skcriepuMeHTa:
HCCIICIOBAHKE 3aBUCMMOCTH TIEPHO/Ia
MaJIbIX KoJieOaHuH Tpy3a Ha HUTH

OT JUTMHBI HUTH U MacCHI TPY3a;
eI0OBaHUE MIEPEMEHHOI'O TOKA

CIIM M3 ITIOCICI0BATCIBHO

COE€TMHEHHBIX KOHACHCATOpPAa, KaTylIKHU

U pe3ucTopa.
OneHka abCOMOTHBIX U OTHOCUTEIbHBIX
HOTPEIIHOCTEN U3MEPEHUH (PU3NUEeCKUX
BEJIMYHH.

OOBsicHEeHHE PUHIUIIOB AEHCTBUS U
yCIIOBHi1 6€3011acCHOr0 MPUMEHEHHUS
3JIEKTPUYECKOr 0 3BOHKA, TeHepaTopa
MePEMEHHOTO TOKa, TMHHUI

JNIEKTpoIepeaad.

Pemi¢nune pacu€THbIX 3a/1a4 C SIBHO
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MOIHOCTE NEPEMEHHOTIO TOKA.
AMIUTMTYJTHOE U JIEUCTBYIOIIIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHMUSL.
Tpancdopmatop. [IpousBoacTso,
nepeaaya u notpedieHue
JJIEKTPUYECKON DHEPIUH.
DKOJIOTUYECKHE PUCKU

IIPU IPOU3BOJICTBE IJIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
JIEKTPOHEPIUH B IIOBCEJHEBHON
KU3HU.

TexHuueckne ycTpoucTBa U
IIPaKTU4ECKOE IPUMEHEHUE:!
NIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU

JJIeKTpoIepenay

3a/IaHHOH (PU3UYECKOU MOJIENBIO

C HCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyJI, ONMUCHIBAFOIIINX

MEXaHHYECKUE U DJIEKTPOMATHUTHBIE
KOJIeOaHus.

Onucanue MeXaHHMYECKHUX U
AJIEKTPOMATHUTHBIX KOJICOAHMIA

C HCIIOJIb30BaHUEM (PH3UUECKUX

BEJIMYMH: TIEPHOJT U YaCTOTa
Kosie0aHuii, aMruntyaa u ¢asa
KOJIeOaHU, 3aps/] U CHJIa TOKa

B TAPMOHHYECKUX JIEKTPOMATHUTHBIX
KOJIEOAHUSX.

Perrenne kauecTBEHHBIX 3214

C OIOPO Ha N3YYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH, OIMCHIBAIOIIINE
MEXaHHYECKUE U JIEKTPOMATHUTHBIE
KoJIeOaHus.

Pabora B rpymimax npu riaHupOBaHUH,
MIPOBEJICHUH U WHTEPIIPETAIIUN
PE3YJIBTATOB OIBITOB, U AaHAITU3E
JIOIIOJIHUTENIBHBIX HCTOYHUKOB

nH(popMaluu 1o Teme

2.2

Mexanuueckne n
3JIEKTPOMArHUTHBIE

BOJIHBI

MexaHuuecKre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuos.
CKOpOCTh pacIpOCTpAHEHUS U

JJIMHA BOJIHBI. HOHepe‘-IHLIC n

Nzyuenne oOpa3oBaHus u
pacnpocTpaHeHus MOMEPEUHbIX 1
MIPOJOTIBHBIX BOJIH.

Hab6monenue otpaxkeHust
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MIPOJIOJIbHBIE BOJIHBI.
HNutepdepennius u nudpakius
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH
3ByKka. Beicora ToHa. TemOp 3ByKa.
DNEeKTPOMArHUTHBIE BOJHBI.

VYcnoBus usinydeHus

OJICKTPOMArHMTHBIX BOJIH. Bzanmuas aiex

opueHTanus Bektopos E, B,

VB BHGKTPOMaFHHTHOﬁ BOJIHC.

CsoiicTBa QJICKTPOMAroMuTHBIX BOJIH:

OTpa)kKEHUE, NPEIOMIICHUE,
noJsipu3anyst, Judpaxius,
unrepdeperuns. Ckopoctb
JJIEKTPOMAarHUTHBIX BOJIH.

[IIxaJa 3JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 2eKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHOHMIIB paTHOCBA3U U
TeJIeBUAcHUS. Panuonokamnus.
ONEeKTPOMarHuTHOE 3arpsi3HEHNE
OKpY’KaroIEen Cpe/Ibl.
TexHUUecKkue ycTpoucTBa U
MIPAKTUYECKOE IPUMEHEHHE:
MY3bIKAJIbHBIE HHCTPYMEHTBI,
yJIBTpa3BYKOBasi AMAarHOCTUKA

B TCXHUKEC 1 MCOULUHEC, padap,

N3zyy

U TIPEJIOMJICHUSI, HHTEP(PEPEHLINN U
TUGPAKITIN MEXaHUIECKUX BOJIH.
HabmroieHue CBsi3u TPOMKOCTH 3ByKa U
BBICOTHI TOHA C aMIUTUTYI0M H
4acTOTON KoneOaHuH, 3ByKOBOTO
pe30oHaHca.

HccnenoBanue cBOMCTB

TPOMArdMTHBIX BOJIH: OTPAXKCHUC,

MpeoMIICHHE, MOJISIPU3AIHS,
nudpakiys, uHTepPepeHIIns.

€HHE YCIOBUH M3ITYyYECHUS
AIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTanuu BekTopos E, B,
V B 2JIEKTPOMAarHUTHON BOJIHE.
N3ydenue npuMeHeHus
AMEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.
OObsicCHeHHEe TPUHIIUIIOB ACHCTBUS U
yCIOBHi1 6€30MacCHOTO MPUMEHEHHUSI
MY3BIKAJIbHBIX HHCTPYMEHTOB,
YJIBTPa3BYKOBOW IMATHOCTUKHU
B TEXHUKE W MEIUITMHE, pajapa,
panuonpruEMHHKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBY-neun.
Pemenue pacuéTHBIX ¥ Ka4eCTBEHHBIX
3a71a4 C OMOPON HA U3YyYEHHbBIE 3aKOHBI

1 3aKOHOMECPHOCTH, OIMMCBIBAIOIIINE
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paauonpuéMHHUK, TEJIEBU30p,

anTeHHa, tenedon, CBU-neup

pacrpocTpaHeHHEe MEXaHUYECKUX U
3IIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanne nHGOPMALIMOHHBIX
TEXHOJIOTHH IS TIONCKA,
CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN U
npeACTaBICHUs HHPOPMALIUU

IIPU MTOATOTOBKE COOOIICHUH

00 MCIOJIb30BaHNUH 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactue B IUCKyCCUU

00 2IIEKTPOMAarHUTHOM 3arps3HEHUH
OKpY>KaroIlEen Cpeibl.

Pabota B rpynmnax npu ruiaHUpOBaHHH,
IPOBEICHUH U MHTEPIIPETAINN
Pe3yIbTATOB ONBITOB U aHAJIM3E
JIOTIOJTHUTENILHBIX HCTOYHUKOB

UHpOpMaILIUU TIO TEME

2.3

OnTuka

10

I'eomeTpurueckas onTuka.
[IpsimosniHEeiHOE pacpOCTpaHEHHE
CBETa B OTHOPOJHOM cpene. JIyu
cBeTa. TOYEUHBIN UCTOYHUK CBETA.
OTtpaxkeHue cBeta. 3aKOHbI
oTpaxeHus ceera. [loctpoeHue
M300pakeHUH B IJIOCKOM 3€pKaje.
[Ipenomnenue cBeTa. 3aKOHBI
MpEeTOMIICHUS CBeTa. AOCOIOTHBIN

IIOKa34aTeCJib IMPCIIOMIICHU. ITomHoE

BHYT

N3yuenue siBneHUS MOJIHOTO

[PEHHETO OTPaKeHHUS, €TO

MIPUMEHEHHUS B CBETOBO/IE.

H3ydenune mozenei MUKpOCKOIa,
TEJEeCKoIIa.

[Tonydyenue cekTpa ¢ MOMOIIbIO
MPU3MBbI U TUGPAKIIUOHHON PEerETKHU.
H3mepenne mokaszaTens npeaoMIeHUs
CTEKJIA.

HccnenoBanne CBOMCTB H300payKeHU
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BHYTpPEHHEE OTpa’KeHUE.
IIpenenbHbIN yrou MOJIHOro
BHYTPEHHEI0 OTPaKCHHUS.
JHucnepcus cBera. CI0KHBINA COCTaB
ocioro ceera. LIBer.

Cobuparoriye u paccenBaroiye
nuH3bl. ToHkas nuH3a. @OKycHOE
paccTosiHUE U ONTUYECKas CUIIa
TOHKOM JInH3bI. [TocTpoenue
M300pKEHUN B COOMPAIOIINX U
paccenBaroIMX JuH3ax. Popmyna
TOHKOM JHUH3EL. YBEJIHYCHUE,
JaBaeMOoe JIMH30H.

[Ipenensl npuMeHUMOCTH
TreOMETPUYECKON ONTHKHU.

Bonnosas ontuka. ntepdepenuns
cBera. KorepeHTHbIE UCTOYHUKH.
VYcnoBust HabIOIEHUST MAaKCUMYMOB
1 MUHUMYMOB

B UHTEp(EPEHIINOHHON KapTHHE

OT JIBYX CHH(a3HbBIX KOT€pPEHTHBIX
HCTOYHUKOB.

Hudpaxius ceera. Audpakumonnas
pemérka. Y cinoBue HaOIIOICHUS
TJIABHBIX MAaKCUMYMOB TIPH MaJICHUU
MOHOXPOMAaTHYECKOI'0 CBETa

Ha TU(PAKIUOHHYIO PEIIETKY.

O4YKO

Pacc
pu]

OIITH

HUHTC
T10JIS

H3yy

B JIMH32X.
OObsicHEHHE IPUHLIUIIOB AEUCTBUS U
yCIOBHi1 0€3011aCHOr0 MPUMEHEHHUSI

B, JyIbI, hoTOAMNTIApATa,
MPOEKIIMOHHOTO anmapara,
MUKPOCKOIA, TEJIECKOIa, BOJJOKOHHON
OIITUKH, TU(PAKIIMOHHON PEIIETKH,
MOJIAPOHIA.

Pemenue pacy€THbIxX 3a7a4 ¢ IBHO
3a/laHHON (PU3MUYECKON MOJEINbIO

C UCIOJIb30BAaHHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJI FTE€OMETPUICCKON OTITHKH.
[TocTpoenue u onucanue U300paXKeHMs,
CO37]aBa€MOT0 IUIOCKUM 3€pKaJIoM,
TOHKOH JIMH30M.

MOTpPEHHUE TPEIENIOB

MEHHUMOCTH T€OMETPUUECKON

KH.

PacnioznaBanmue ¢puzndeckux siBICHUI
B OMBITAX M OKPYKAIOIIEH KU3HU:
MPSIMOJIMHENHOE paclpOCTPaHEHHE
CBETa, OTPaXEHUE, MPETOMIICHHE,

pdepenmus, nudpakuus u

TpU3AINsI CBETA, IUCIIEPCHUs CBETA.

€HHUe yCIOBUI HAOIIOCHUS
MaKCUMyMOB U MHHMYMOB

B MHTEPPEPEHIIMOHHON KapTHUHE
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Ilonapuzanusa ceera.

TexHuueckue ycTpoucTBa U
IIPaKTU4ECKOE IPUMEHEHNE:!

OuYKH, JIyna, (poToanmapar,
MPOEKLIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OIITHKA, TU(PAKIIMOHHAS PEIIETKA,

TIOJISIPOU T

OT JIBYX CHH(]a3HBIX KOTePEHTHBIX
HCTOYHHUKOB.

VcnoBue HaOIIOIEHUS TIIABHBIX
MaKCHMYMOB TP TaJCHUN
MOHOXPOMaTHYECKOTO CBETa

Ha TNPPAKIIUOHHYIO PEHIETKY.

AHanm3 onTHYECKHX SIBICHUI

C HCIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSAMOJIMHEHHOTO pacIpoCTpaHCHUS
CBETAa, 3aKOHBI OTPAKEHHS CBETA,
3aKOHBI MPEJIOMJICHHUS CBETA.
Omnuncanue ONTHYECKUX SBJICHUM

C UCIOJIb30BaHHEM (PU3UUCCKUX
BeJIMYKH: (DOKYCHOE PaCCTOSHUE U

OIITHYCCKasA CHUJia JIMH3bI

Hroro no pazaeny

24

Pa3nes 3. OcHOBBI crielUAIbLHOI Teopun oTHOCHTeAbHOCTH (1ajee — CTO)

3.1 | OcHOBBI crienaANbHONR
TEOpuHn

OTHOCHUTCIIBHOCTHU

4

['panuLibl TPUMEHUMOCTH
KJIACCUUECKOM MEXaHHUKHU.
[Toctynarel cienuanbHOW TEOPUU
OTHOCUTEJIBHOCTH: HUHBAPUAHTHOCTD
MOJYJIsI CKOPOCTH CBETA B BAKYyME,
MIPUHIIUIT OTHOCUTEIBHOCTH
OHHIITEHHA.

OTHOCHUTEIIBHOCTh
OJIHOBPEMEHHOCTH. 3aMe/IJIEHHE

BPEMCHH U COKpAIICHUC JJINHBI.

Pemienne kauecTBEHHBIX 3a/1a4

C ONOPOM HAa U3YYEHHBIE OCTYJIAThI
CTO.

Hcnonp3zoBanne nHGOPMAITHOHHBIX
TEXHOJIOTUI ISl IOUCKa,
CTPYKTYPUPOBaHUS, UHTEPIPETALUU U
npecTaBiIeHus HHPOpMaIUK IPH
MOJITOTOBKE COOOIIEHUH O TpaHUIIax
MPUMEHUMOCTH KIJIACCUYECKOM

Mmexadauku 1 ocHoBax CTO
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DHeprus U UMIYJIbC
PEASTUBUCTCKON YaCTHIIBI.
CBs3b MacChl C SHEPTUEH U
UMITYJIECOM PEISITUBUCTCKON

YacTULIbI. DHEPTHs TIOKOS

Hroro no pazaeny

Pa3nen 4. KBantoBasi ¢pusuka

4.1

JIEMEHTHI KBAHTOBON

OIITHUKH

®otonsl. ®opmyia [1nanka csa3u
sHepruu (HOTOHA C €r0 YaCTOTOM.
DHeprust 1 UMIYJbC GOTOHA.
OTKpbITHE U HCCIEI0BAHNE
dotorddexra. OnbITh

A.T'. CroneroBa. 3aKoHbI
dororddekra. YpaBHeHHE
DitHTeiHa 175 Gotodddexra.
«Kpachnas rpanuna» ¢porosddexra.
JlaBrienne cBera. OMbBITH

[1L.H. JIeGenesa.

XHWMHUYECKOE IEHCTBHE CBETA.
TexHUUecKHre yCTpoUCTBa U
IIPaKTU4YECKOE TPUMEHEHNE:!
(dboTornieMeHT, POTOAATUHK,

coJlHeYHasi OaTapesi, CBETONO]T

yCIIo

Ha6monenue dpororddexra
Ha YCTAHOBKE C LIMHKOBOH IUIACTUHOM.
HccnenoBanue 3ak0HOB BHEIIHETO
dororddexra.
OOBsicHEeHHE OCHOBHBIX IMPUHIIUIIOB
JEUCTBUSI TEXHUYECKHUX YCTPOICTB,
TaKuX Kak: oTo3sieMeHT, (hOTOMaTUHK,
colTHeuHasi baTapesi, CBeTOANOI; 1

BUI WX 0€30MaCHOTO MPUMEHEHUS
B [IPAKTHUYECKON JKHU3HMU.
Pemenue pacy€THbIxX 3a7a4 ¢ IBHO
3a/1aHHON (PU3UYECKOU MOJIETBIO
C HCIOJIb30BaHUEM OCHOBHEBIX 3aKOHOB
U (opMyJT KBAHTOBOM ONTHKU.
Penienne kaueCTBEHHBIX 33424
C OIOPOW HA U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOW ONTHUKH.
Pacnio3naBanue pu3nvecKux sSBICHUIMA

B y‘IC6HBIX OIIbITax:
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doTrosnexTpuueckuil 3PPeKT, CBETOBOE
JaBJICHHE.

Omnucanue HN3YUYCHHBIX KBAHTOBBIX
SIBJICHUH U TIPOIIECCOB

C UCIIOJIb30BAHUEM (PH3UUECKUX
BEJIMYMH: CKOPOCTb AJICKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBETA,

SHEprus U UMITYJIbC (HOTOHA

4.2

Crpoenue atoma

Monens atoma ToMmcoHa. ONBITEH
Pesepdopna mo paccessHuio
o-yactull. [lmanerapuas moxaeinb
aroma. [Tocrynarsl bopa.
Wznyuyenue u normnouieane GOTOHOB
MpH MEePEeXoJie aToMa C OJTHOTO
YPOBHS SHEPrUU Ha Ipyrou. Buzsl
cnekTpoB. CIieKTp ypoBHEH 3Hepruu
aToMa BOJOpPOJa.

BomaHoBbIe cBolicTBa yacTul. BomHEI
ne bpoins. KopmyckyispHo-
BOJIHOBOM JTyaJIu3M.

CrioHTaHHOE U BBIHYXCHHOE
H3JIy4YEHHUE.

TexHHUeckne ycTpoucTBa U
MPAKTUYECKOE MPUMEHEHHE:
CIEKTpaJbHBIN aHATIN3
(cmexTpockom), J1azep, KBAHTOBBIN

KOMITBIOTEP

norp

T1J1aH
al

H3zyy

N3yuenue monenu onbita Pesepdopaa.
[IpoBenenue s3xcrepuMeHTa
110 HaOJIIO/IEHUIO JIMHENYATOro CIIEKTpa.
OneHka abCOMIOTHBIX U OTHOCUTEIBHBIX
CITHOCTEH M3MepeHUH (HU3UIECKUX
BEJIMYMH.
N3yuenune monenu atoma: TomcoHa,
€TapHOU MOJIENIM aTOMa, MOAEIH
roma bopa.
€HUE CIEKTpa YPOBHEN SHEPTUU
aTtoma Bosiopoaa. O0bsicHEHIE
IIPUHIUIIOB ACHCTBUSA U YCIIOBUI
0€30MacHOT0 NPUMEHEHUS
CIIEKTPOCKOMA, J1a3epa, KBAHTOBOTO
KOMIIBIOTEPA.
Pemenne kauecTBEHHBIX 3a/1a4
C OIOPOW HA U3yUYEHHBIE 3aKOHBI,

3aKOHOMEPHOCTHU U (hU3HUYECKHe

SABJICHUSA 110 TCMC ((CTpOeHI/Ie aToMan$.
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Pacnio3naBanve pu3n4eCcKuX SBICHUIA
B YU4EOHBIX OMBITaX: BOSHUKHOBEHHE
JUHEHYATOTO CIIEKTPA U3ITYUCHHUSI.
AHanu3 KBaHTOBBIX MPOILIECCOB U
SIBJIEHUI C UCIOJIb30BAaHUEM

nocrynatoB bopa

4.3

ATOMHOE S1p0

DKCIIepUMEHTBHI, 1I0Ka3bIBAIOIINE
CIIO’)KHOCTBH CTPOCHHUS sIIIpa.
OTKpbITHE PAOAKTUBHOCTH.
OmnsiTel Pesepdopaa no
OTIpEJICIIEHUIO COCTaBa
PanMOAaKTUBHOTO M3ITyYCHHS.
CaoiicTBa anbda-, 6era-,
raMMa-u3iydeHus. Biusiaue
pPaIMOAaKTUBHOCTU HA JKUBBIC
OpraHU3MBbl.

OTKpBITHE IPOTOHA U HEUTPOHA.
Hyknonnas Mozens siipa

I'eiizenbepra-lBaneHko.

3apsin simpa. MaccoBoe 4HCIIO spa.

HN30oTormsbl.

Anbda-pacnan. NeKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnaz. ['amma-

H3JTyUCHHUC. 3aKoH PAaauOAKTHBHOI'O

pacrazna.
DHeprus CBA3U HYKJIOHOB B si/Ipe.

SnepHbie CUIIBL

aToM

1 Ma

Pacn

N3y4yeHune 3KCrepuMeHTOB,
JTIOKa3bIBAIOIIUX CII0KHOCTh CTPOCHUS
aTOMHOTO sJIpa.
HccnenoBanne TpEKOB 4acTUIL
(110 roToBBIM oTOrpadusIM).
N3yuenue saepHBIX CHIL, SIAECPHBIX
peaKkuuii CHHTE3a U pacraja,
TEPMOSIEPHOTO CUHTE3A.
H3yuenue HyKIOHHOU MOJENU sAapa
I'eiizen6epra-lBaHeHko.
OObsicHeHHEe ycTpOoWCTBa U
NPUMEHEHUS J103UMETPa, KaMephl
Bunbcona, sinepHoro peakropa,
HOI OOMOBI.
Pemenue 3amgau ¢ onopou
Ha MOJIyYeHHbIE 3HAHUS, B T.4. O 3apsJie
CCOBOM UHUCIIE SAPA.
03HaBaHUE (PU3NUECKUX SBICHUIN
B YUEOHBIX OMBITaX U B OKPYKAOIIeH
JKU3HH: €CTECTBEHHAS! U MCKYCCTBEHHAS

PAAOAKTUBHOCTD.
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JledexT macchl spa.

Snepueie peakuuu. Jlenenue u
CUHTE3 s1Iep.

SnepHbiit peakTop. TepmosnepHbIi
cunres. [Ipo0iembl 1 epCEKTUBEI
SIIEPHOM SHEPreTUKH.
DKOJIOTUYECKHE ACIIEKTHI IEPHON
SHEPIeTHUKHU.

DneMeHTapHble YacTULbl. OTKpbITHE
MO3UTPOHA.

MeTtobl HaOMIOACHUS U
perucTpanuu 31eMEeHTapHbIX
YacTHL.

dyHAaMEHTAJIbHbIE
B3auMoJiericTBUs. EqUHCTBO
(bu3nUecKoil KapTUHBI MHpA.
TexHuueckne ycTpoucTBa U
MIPAKTHYECKOE IPUMEHEHHE:
JIO3UMETp, KaMepa BuibcoHa,

SIIEPHBIN peakTop, aTOMHasi boMba

T10JTY

saep

3JICK]

Onucanve KBAaHTOBBIX SIBJICHUH U
IIPOLIECCOB C UCIOJIb30BAaHUEM
bu3nYECKUX BEIMYUH: TEPUO]T
'pacnajia, SHEPTrHUsi CBA3M aTOMHBIX

, Te(heKT Macchl sapa.

AHaM3 poIECCOB U SIBJICHUN

C UCIOJIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
[PUYECKOr0 3apsija, 3aKOH

COXpaHEHHUsI MacCOBOr0 YMCIIa,
nocrynarsl bopa, 3akoH
pPaauoOaKTUBHOTO pacnaja.

VYyactue B paboTe Kpyrioro croina
«DyHIaMeHTaIbHbIE B3aUMOJICHCTBHUS.
EnuncTBO Dm3myeckoil  KapTHHEI
MUpPay.

Wcnonp3oBanue MHPOpMaIMOHHBIX
TEXHOJIOTHH TS TIOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU U
MpeICTaBICHHU UHOPMAITUU TIPU
MOJITOTOBKE COOOLIECHUH O MPUMEHEHUN
3aKOHOB KBAaHTOBOW (PM3UKHU B TEXHHUKE
U TEXHOJIOTUSX, YIKOJTOTHIECKUX

aCIeKTax SAEPHON SHEPTEeTUKHU

Hroro no pazaeny

15
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Pa3nen 5. DjieMeHTBI aCTPOHOMMH H ACTPOPU3MKH

5.1 | DueMmeHThI 7
ACTPOHOMUU U

acTpou3uku

Jranbl pa3BUTHS ACTPOHOMHUH.
[IpuknaaHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHE ACTPOHOMMUH.

Bun 38é3anoro neda. Co3pesnus,
SIpPKUE 3BE3/1bl, JIAHETHI, UX
BUJIMMOE JBHKECHHUE.

ColiHEYHAs CHUCTEMA.

Counnane. ConHeyHas aKTUBHOCTb.
Ncrounuk sneprun ConHua u 3BE31.
3BE3bI, ©X OCHOBHBIE
XapakTepUCTUKHU. [Jnarpamma
«CTHEKTPAJIbHBIN KJIacC —
CBETUMOCTEY. 3BE3bI TIaBHOM
MOCJIEIOBATEILHOCTH. 3aBUCHUMOCTh
«Macca — CBETUMOCTbY JIJIST 3BE3/T
IJIaBHOM IOCIEI0BATCILHOCTH.
Bnyrpennee crpoenue 3BE31.
CoBpeMeHHbIE MTPeICTaBICHUS

0 MPOUCXOKICHUHU U IBOJIIOIINH
CouHnla 1 3BE3]1. DTaIlbl JKU3HU
3BE3I.

Muneunsiii [Iyts — Hama ["atakTuka.
Ilonoxenune n aBmwkenue CoHna

B 'anmaktuke. THIIBI ranakTHK.

Pa)II/IOFaJ'IaKTI/IKI/I M KBa3aphbl.

UYEpHble ABIPHI B s/Ipax rajJakTHK.

pas3B

IToaroroska cooOrieHnii 00 3Tamax
UTHS ACTPOHOMHMH, O IIPUKJIATHOM

U MHPOBO33PCHYCCKOM 3HAUCHHUH

ACTPOHOMHMH, O METOAAX MOJyUCHHUS

HAYYHBIX aCTPOHOMHYECCKHMX 3HAHHH,

OTKPBITHSIX B COBPEMEHHOMN

aACTPOHOMHHU.

N3yuyenue coBpeMEHHBIX

IIPEICTABJICHUM O MPOUCXOKACHUM U

9BOJI

Hepe

sBostonnn ConHLa U 3BE3 1.
H3ydenue TUIIOB rajJakTHK,
paauorajakTUK U KBa3apoB.
N3yuenue nBuxeHus HEOECHBIX TeI,
FoIuHn 3BE31 1 BeeneHHOM,
MPOLIECCOB, MPOUCXOASAIINX B 3BE3AX,
B 3BE3/IHBIX CHUCTEMAX,
B MEKTAJIAKTUYECKOH Cpene,
MacIITaOHOU CTPYKTYphl BeeneHHoif.
OO6wbsicHenue pacimnpenus Beenennoit
Ha OCHOBE 3aKoHa Xab0:ma.
[ToaroroBka k 00CyXJI€HUIO
[IEHHBIX TPOOJIEM aCTPOHOMUHU.
[IpoBenenue HabOIIOACHMIA
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAHUEM KOMITBIOTCPHBIX

HpI/IHO)KCHI/Iﬁ I OIIPECACIICHUA
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa60ma.
Paz6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PenukroBoe
W3JIy4YEHHE.

MacmrabHasi CTpyKTypa
Bcenennoit. MeraranakTtuka.
Hepeménnpie mpoOaembl

aCTPOHOMHHU

IOJIOKEHHS HEOECHBIX 00BhEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3niusi CeBepHOTO MONyIIapUst

U SIPKUE 3BE3MBI.

[IpoBenenue HAOMIOICHHI B TENECKOI
Jlynsl, mmaner, Miteanoro Ilytu.
VYyacTue B TUCKYCCUU O HEPEIIEHHBIX

npobieMax acTpOHOMHH

Hroro no pazaeny

Paznen 6. O6o6maromee noBTOpeH

6.1 | O6oOmarolee
MIOBTOPCHHE

O0600111eHrE U cUCTEMaTU3alus
coJiep KaHMs pa3AesioB Kypca
«Mexanuka», «MonekynspHas
¢bu3nKa ¥ TEPMOJMHAMUKAY,
«InexTpoauHaMukay, «Konedbanws
1 BOJIHBDY, «OCHOBBI CIEIMATILHON
TEOPHUHA OTHOCUTEIIBHOCTI,
«KBanToBas ¢uzukay, « 3IeMEHTHI
aCTPOHOMMUU U acTPOPUIUKIY.
Ponb ¢u3uku u acTpoHOMUHM B
SKOHOMUYECKOM, TEXHOIOTHYECKOM,
COLIMANILHOM M 3THYECKOM chepax
NESATENLHOCTH Y€JI0BEKA, POJIb U
MeCTO (PU3UKHU U ACTPOHOMHHU

B COBPEMEHHOM HAYYHOU KapTHUHE

MHpa,3HaquHCOHH03TCHLHOﬁ,

BCIIN

VYyactue B TUCKYCCUU O PONU (DU3HKHU
Y aCTPOHOMUH B Pa3IUYHBIX cdhepax
JIeTEILHOCTH YeJIOBEKA.
IloaroroBka cOOOICHUM O MECTE
bu3nUecKor KapTUHBI MUpPaA B Py
COBPEMEHHBIX MPEACTABICHUI
0 TIpUpPO/IE.
Brinonnenne yueOHBIX 3ajaHUN,
JEMOHCTPHUPYIOLIUX OCBOEHUE
OCHOBHBIX TOHATUHN, (PUBUUECKUX
YUH ¥ 3aKOHOB Kypca GU3HKU

10-11 xiaccoB
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CHCTEMaTH3UPYIOIICH,
OOBSICHUTENBHOM U
MPOTHOCTUYECKON (DYHKIIMIA
(bU3n4eCcKoil TEOpHH, POITh
(bu3nvecKoii Teopun B
(OpMHUPOBAHUH TTPEACTABICHUN

0 (hU3NIECKO KapTHHE MHUPA, MECTO
(bu3nvecKoil KapTHHBI MUPA

B 00IIIEM pSITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX

MIpeJICTAaBICHUI O PUPOE

Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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