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1. HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeQHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWUN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOM mporpammebl, mpeactaBieHHEbix B DPI'OC COO, a Takke ¢ y4éToM
dbenepanpHOl pabodyell MporpaMMbl BOCIHUTAHHS ¥ KOHILENIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Pusznka» B oOpa3oBarelbHbIX opraHu3anusax Poccuiickoit  denpepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOU KapTHHBI MHpa oOydaromuxcs 10 kimaccoB mpu oOydeHUM UX (QHU3UKE Ha 0a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM ®I'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEJAMETHBIM U METalnpeaIMEeTHBIM
pe3yiabTaTaM OOyueHHus, a TaKXKe YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBS3€M (U3MKM C €CTECTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Hell ompenensrorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (PU3MKH Ha YpPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHS Kypca (QHU3UKU: JIMYHOCTHBIE, MeTalpeIMeTHble, MpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIE PE3yabTaThl MO roJiaM O0yYEeHUS;

e cojepxaHue yueOHoro npeamera «dusukay mno rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
MpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HaHHMM 00 OKpPY)KaloIleM MHpE.
[konbHBIE Kypc GUBHKA — CHCTEMOOOpAa3yIOIMMA il €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, ouonoruelt, gusudeckoi reorpadueld m acTpoHOMUeH. Vcmonb3oBaHUE W aKTUBHOE
npuMeHeHne (GU3NYECKUX 3HAHUN ONpeNeNseT XapakTep M pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U JIpyrux. M3yueHue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00ydaromuxcs, B GOpMHUPOBAHHE YMEHHI
MIPUMEHSTh HAYYHBIH METOJ IO3HAHUS MIPU BBITIOJHEHUH UMU Y4EOHBIX UCCIIEI0BaHU.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero oOpa3oBaHusl MOJO0XKEH Psij UIeH,
KOTOpbIE MOKHO PacCMaTPHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBIISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (M3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBusercs (oOpMHUpPOBaHHME TPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U MOJIE.

Hoesn cymanumapuzayuu. E€ peanuzaiius mpeanosiaraeT UCHOIb30BaHHUE TYMaHUTAPHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKk)Ke ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnoiaraet 3HakOMCTBO C HIMPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peamu3yeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHus,

MOCBSAILIEHHBIX AYKOJOTHUYECKUM HpOGJ’IeMaM COBpPEMCHHOCTHU, KOTOPLIC CBA3AaHBLI C PA3BUTHUCM
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TEXHUKHU M TEXHOJIOTUH, a TaKKe 0OCYKJICHHS MPOOJIEM paIlHOHAIEHOTO MTPUPOIONIOIB30BAHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha ypOBHE CpeaHero oOrmiero oOpa3oBaHUs
ABISIOTCS  (U3ndeckue Teopuu ((HOpMHUpPOBaHHME MPEACTABICHUNA O CTPYKTYype MOCTPOCHHS
¢busnueckoil Teopuu, posid (YHIAMCHTAIBHBIX 3aKOHOB M IPHHIIMIIOB B COBPEMCHHBIX
MPEJCTAaBICHUAX O IMPHPOJIE, TPaHUIAX MPUMEHUMOCTHA TEOPHH, Ul ONMCAHHS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeITETFHOCTHBIN MOJIX0A B Kypce (PM3UKU peaTu3yeTcs MPeKIe BCETo 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(U3HKN — 3TO WCIIOJIB30BAHHE CHCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIICPUMEHTOB U
abOpaTOpPHBIX pabOT, KOTOpPhIE B TporpamMme Mo (usnke OOBeAMHEHBI B OOUIUMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX padoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJIUMBIX ISl KOHTPOJS M OLEHKH, OCYIIECTBISIETCS YYaCTHHKAMH OOpa30oBaTEILHOTO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIaHMpPOBaHUs U OCHalIeHUs kaObuHeTa Qusuku. [Ipu s3Tom
o0ecrieunBaeTcs OBJIAJCHHE OOYYAIOIMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIE/IOBAaHUSI 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB MO IIPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHuE yAeNsSeTCs PEeNICHHIO Pacu€THBIX W Ka4eCTBEHHBIX 3amad. [Ipu aTom
IUTsL pacYE€THBIX 3a]1a4 MPUOPUTETOM SIBIISTFOTCS 3a/1a9H C SIBHO 3aJIaHHON (PU3NYECKON MOJIENbIO,
MO3BOJISIONINE TPUMEHSTh H3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK ¥ HHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3ienoB. /i KaueCTBEHHBIX 3a7ad IPHOPHUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
obuiero o0pa3oBaHUs JOJKEH U3Y4aTbCid B YCIOBUAX MPEIMETHOrO KaOuMHEeTa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOTO 1MKIa. B xabunere
Gbu3UKM  JOJDKHO OBITHh HeoOXoaumoe gabopaTopHOe OOOpYIOBAaHHME JUISI  BBITTOJTHEHUS
YKa3aHHBIX B MPOrpaMMe Mo (PU3UKE YYEHUYECKHX MPAKTHUYECKUX PadOT U JEeMOHCTPALIMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHON NOCTATOYHOCTH M 00ecrednBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B Mporpamme Io
(Gu3MKe KIIOYEBBIX JEMOHCTpAlUi Ui HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarudyeckue KOMIUIEKTHI JTabOpPaTOpHOTO O0OOPYAOBAHMUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W HU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (QopmupoBanue HHTEpeca W CTpeMJICHHS OOyJalOMIMXCS K HAyYHOMY H3yUEHUIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAydyHOM MeETOJle TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3yiIbTaTa U3y4EeHHUS] OCHOB CTPOCHHS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue ymMeHUI OOBSICHATH SBJICHUS C UCTIOIB30BAHUEM (PU3NICCKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

e (opmupoBaHue NpeACTABICHUN O poJid (PU3UKHU I Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TUX ILeseld 00ecreurBaeTCsl PEeUIeHHEM CIEAYIOUIMX 3ajad B Ipoliecce

M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

e mpuoOpeTeHNe CHCTEMBl 3HaHUI 00 O0mMUX (PHU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSX, BKITFOYAST MEXaHUKY, MOJICKYSIPHYIO (DH3UKY, SJICKTPOJMHAMHKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

e (opmupoBaHuMe YMEHHI TPUMCHITh TEOPETUUSCKUE 3HAHUSA Ui OOBSICHCHUS
(GU3HYECKUX SBJICHUA B TPHUPOJE W JUIS TNPUHATHS TPAKTHUSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

® OCBOGHHME CHOCOOOB pEUICHUS pa3IUYHbIX 3a7ad C SBHO 3aJaHHOW (U3NYECKOU
MOJENbI0, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE Cco3/aHue (u3ndeckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

e [OHUMaHUE (U3MYECKUX OCHOB W TPHHIIMIIOB JICHCTBUS TEXHUYCCKUX YCTPOHCTB U
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEY;

® OBJIAJICHWE METOJAMH CaMOCTOSITEIIFHOTO TUIAHMPOBAHUS M TPOBEICHHUS (U3NICCKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JOCTOBEPHOCTH MOJTYYEHHOTO Pe3yibTarTa;

® CO3/JaHUE YCIOBUH JJI pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
NeSITeIbHOCTH.

Ha wmsydyenue ¢usumku (6a30BBI YpOBEHBb) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHS
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kmacce — 68 ygacoB (2
yaca B HEJIENIO).

B yae6noM mumane MBOY «O(C)OII Ne 6» B 10 kmacce ¢pusuka nzydaercs B o0béme 34
gyacoB (1 wac B Hememwo), ocTtaibHble 34 daca, npeaycMoTpeHHbie dDenepaibHOM
oOpasoBarenbHOi  mporpammoit  COQO, BBIHOCATCS I CaMOCTOSITEJILHOTO — W3YYCHHSI
yYaluMucs.

B yuebnom mane MBOY «O(C)OLI Ne 6» B 11 kiacce pusuka uzydaercs B 00béme 68

4acoB (2 Jaca B HEJEIIIO).
Pe3epBHbIE yachl UCHOJB3YIOTCS [UIsl MOBTOPEHUs TeM, M3y4eHHBIX B Kypce 10 m 11

KJiacca.
JlaGopatopHble paOOTHI M OMBITH BBIOPAHBI C YYETOM HMHIMBUAYAIBHBIX OCOOEHHOCTEH
oOyuaronmxcs U TEXHUYECKUX BO3MOKHOCTEH KabuHeTa (PU3UKH.



2. COAEP) KAHUE OBYYEHUSA

10 KJIACC
Pa3nes 1. @u3uka 1 MeTOABI HAYYHOIO NIO3HAHUS
®usuka — Hayka o npupone. Hayunsle meToapl MO3HaHUA OKpyxarouero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKeE.
MonenupoBanue (pU3NYECKUX sSBICHHUNA M mporieccoB. Haydnsie rumores3sl. Ousnveckne
3aKOHBI ¥ TeOpuH. | paHUIIBI TPIMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHITHMIT COOTBETCTBUS.

Ponp u mecto Qus3uku B (GOPMHPOBAHWU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.

Jlemoncmpayuu
AHasnoroBble U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBwKeHHe. OTHOCHTEILHOCTh MEXaHWYEeCKOTo BmkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepHaIbHON TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KOOpauHAT. CIIOKEHHE MEepEeMEIICHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHHE. [ 'paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NIEPEMEIICHUS MATEPUATIBHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBuwxeHue. [[BkeHWe MaTepHaIbHOM TOYKM M0 OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJII0 CKOPOCThbIO. YTJIOBasgs CKOPOCTh, JIMHEHHAas cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckre yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHUE: CHUAOMETP, JABWKCHHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILUTFOCTPALIMS KHUHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habntonenue aBrxeHus Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuu sxcnepumenm, nadopamopnvie padomut

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEACICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MNYTAMHM,  NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIAPUKA B BA3KOM KUJIKOCTH.

Tema 2. Junamuxa

[Tpunnun otHocurenbHOCTH ['anuies. [lepsbiii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unmu cwi. Btopoit 3akoH HeroTtona mns
MaTepuaNbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tsxkectu. [lepBas kocMuueckasi CKOpOCTb.



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

Tpenue. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Kosddunuent tpenus. Cuiia CONpOTUBICHUS
MpU ABMKEHUU TEJA B )KUJKOCTH UJITU Ta3e.

[TocrynarensHO€ U BpamaTeIbHOE JBUYKEHHE a0COIOTHO TBEPJOTO TEa.

MoMeHT cubl OTHOCUTENBHO OCH BpamieHus. [lmedo cunbl. YcimoBus paBHOBECHs
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOAIIUITHUKY, IBH)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOITUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAUE€HUS U CKOJILKEHUSI.

VYcnoBus paBHOBecust TBEPIOTO Tenna. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomaot

N3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIMIMX B MPY)KUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue ycioBuii paBHOBeCHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUS.

Tema 3. 3aKoHbl COXpaHeHUsA 8 MeXaAHUKe

Nmnynsc MaTepuaibHON TOUKH (TeJa), CUCTEMbI MaTepuaibHBIX ToueK. MIMIynbc CHIlbI U
W3MEHEHHE UMITyJIbCca Teja. 3aKOH COXpaHEHUs UMIYlbca. PeakTuBHOE IBHKEHHE.

PaboTa cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMaTepuanbHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEpPruu.

[ToTennmanpHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(opMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble W HENMOTEHIUANbHbIE CHIBL. CBsi3b PabOThl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM SHEePTUU CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

Texnuueckune yCTpONCTBAa U MPAKTUUYECKOE MPUMEHEHHE: BOJOMET, KONED, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1adopamophsie padomut

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u padoThbl CHJIbI ¢ HK3MEHEHHEM MEXaHU4YeCKOH JHepPruu Tesia Ha
NpuMepe pacTsKeHUs Pe3HHOBOI0 KIyTa.



Paznen 3. MoaekyasipHas Gpu3uKa U1 TEPMOIUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUl

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmwxkenue. Huddysus. XapakTep ABWKCHUS U B3aUMOJICHCTBUS YaCTHI]
BemecTBAa. MOJENIM CTPOSHUSI Ta30B, XUAKOCTEH W TBEPABIX TeN W OOBSICHCHHWE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepbl Mosekyl. KosndecTBo Bemiecrtsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana remneparyp Llenbcus.

Mogens uneanbHoro rasza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KHHETUYECKON TEOpUHU
UJeaTbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpefaHell KUHETUYECKOW HHEpruu
TEeIUIOBOrO JABWKEHHUS dvactul rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Tas3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpeacTaBiIeHue U30MPOILIECCOB: H30TEpPMa,
n30x0pa, nzobapa.

TexHuueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OmbITEL, OKa3BIBAIOIIME JUCKPETHOE CTPOCHHME BemecTBa, (ororpaduu MomeKyn
OPraHN4YeCKUX COCTMHEHUH.

OneIThl 10 AUPPY3UN KUIAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, HWUTFOCTPUPYIOLIAsk TPUPOLY JTABJIECHUS ra3a Ha CTEHKHU COCY/aA.

OnBIThL, HJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSIHUS UICATBHOTO I'a3a, N30MPOLECCHI.

Yuenuueckuu sxcnepumenm, nadopamopusie padomut

Ompenenenre Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MepeHuH o00béMa
KOMHAThI, JABJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

HccaenoBanue 3aBUCUMOCTH MY apaMeTPAMM COCTOSTHUS Pa3pe:KeHHOr0 rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJUHAMUYECKOW CHUCTEMBI U
crioco6Ob! e€ m3meHenus. KonnyecTBo TemioTsl U pabora. BHYTpeHHss sHeprus 0AHOATOMHOTO
UJIeaNbHOTO Ta3a. Buapl Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsitue 00 ammabatHoM mporecce. IlepBbiit 3akoH TepMmoauHamuku. [Ipumenenue
MIEpPBOro 3aKOHA TEPMOIUHAMUKY K u3omnpoleccam. I padudeckas nuHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TemnoBbie MamuHbl. [IpuHIIUTIBL NeiicTBUS TeIOBLIX MaluH. [IpeoOpazoBanus SHEPTUH B
TeIUIOBbIX MammuHax. Koaduiment nosie3Horo neiictBus temioBod mamuHbl. [ukn Kapao u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOIHEPTE€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOUIBHUK, KOHTUITHOHED.

Jemoncmpayuu

N3meHeHne BHYTpEHHEW SHEPruu Teja MpPU COBEPIICHHWH pabOTHI: BBIJIET MPOOKH M3
OYTBIJIKM TIOJ ACWCTBHEM CXATOrO BO3/yXa, HarpeBaHue »Qupa B JATYHHOH TpyOke MyTEéM
TpeHus (BUACOAEMOHCTpALIU).

N3meneHne BHyTpeHHEH SHEPryuu (TeMIiepaTyphl) Tela Mpy Terionepeaaye.



OmnpIT M0 anuabaTHOMY PaCIIMPEHUIO BO3/TyXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEIISI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamophsie padomut

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanne u KoHueHcamus. Vcmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHTEJIbHAS BIIAXKHOCThH BO3ayxa. HacellieHHbIN nap. Y aenbpHas TEIioTa napooopa3oBaHusl.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucraimuueckue u amopgHbie Terna. AHH30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue xpuctamiasl. CoBpeMeHHble Marepuaibl. [lnaBneHue u Kpuctaiuzauus. Y aeiabHas
TeruioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTMM TIOJYYEHUS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenune nmpu NOHMWKEHHOM JaBJICHUH.

CriocoOb1 3MEPEHUS BIAKHOCTH.

Habnmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nadopamopusie padomut

H3Mepenmne 0OTHOCUTEIBLHOM BIIAXKHOCTH BO3IyXaA.

Pa3znen 4. diiekTpoauHaAaMHKA

Tema 1. Dnekmpocmamuka

DneKkTpu3anusa Tell. OJEeKTpUYEeCKHil 3apsan. JlBa BHAA SIEKTPUYECKUX 3aPAJIOB.
[IpoBOAHMKH, AUBIEKTPUKH U MOJYPOBOAHUKN. 3AKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsiia.

Bzaumoperictue 3apsgoB. 3akoH Kymona. ToueuHblid  3JI€KTpUYECKHM  3apsjl.
Onektpuueckoe mnoje. HampsokéHHocTh anekTpuueckoro mnouss. IlpuHuun cynepno3unuu
ANEKTPUYECKUX MoJIeh. JINHNN HanpsHKEHHOCTU AJIEKTPUUYECKOTO TOJIS.

PaGora cun oanektpoctatuueckoro mousia.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM IT0JIe. JnanekTpruueckass IpOHUIIAEMOCTb.

OnekrpoéMkocTb. KonpeHcartop. DneKTpo€MKOCTh IUIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCTpOWCTBAa M IMPAKTHUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
arrapar, CTpyMHbIN [IPUHTED.

Jlemoncmpayuu

YeTpoUCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3anmMojelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

JIMnIIeKTPpUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMAAM  IUIACTHH,
PACCTOSTHUSA MEKIy HUMH U TUAJIEKTPUUECKON POHUIIAEMOCTH.



DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamophsie padomut

N3mepenue 3mekTpo€MKOCTH KOHIEHCATOpa.

Tema 2. IlTocmoannwiit anekmpuyeckuit mok. Toku 6 paznuunvix cpeoax

DneKTpUUYeCKUil TOK. YCJIOBHSI CYIIECTBOBAHMSI 3JIEKTPUUECKOTO TOKa. VICTOUHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma as1s ygacTka LIETH.

DnexTpuyeckoe COIPOTHBJICHUE. VYnensHoe COINPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, NapaIEIbHOE, CMEIIAHHOE COEAMHEHNE IIPOBOIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKa. 3akoH Oma 1i1s
MOJTHOM (3aMKHYTOM) AJeKTpudeckoil nenu. KopoTkoe 3aMbikaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOcTBeHHass W MpPUMECHAas MPOBOJUMOCTh MOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DneKTpuYecKuif TOK B pPacTBOpAaxX U pacilaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOManus. DIEKTPOIU3.

OneKTpuyecKnil TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSTENBHBIN pa3psaa. MoHus.
[Tna3ma.

Texuuueckne ycTpoilcTBa M MpPAaKTHUECKOE TMPUMEHEHHE: aMIEpPMETp, BOJBTMETD,
peocTar, MCTOYHHMKM TOKa, JJEKTpOHArpeBaTelibHble MPUOOPHI, 3IEKTPOOCBETUTEIbHBIE
npuOOpHl, TEPMOMETP COMPOTUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIH IMOJI, TalbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS IWJIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOr0 CEYCHUS U MaTepuana.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHue >IeKTPOABKYIIEH cuibl. KopoTkoe 3aMblkaHHe ralbBaHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOIUMOCTH AIIEKTPOJIUTOB.

HckpoBoii pa3psia v IpoOBOAUMOCTh BO31yXa.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuu sxcnepumenm, nadopamopnsie padomut

N3y4yenne cMeIAaHHOTO COEIMHEHHS PEe3HCTOPOB.

HN3mepenue 3JIeKTPOABMAKYIIEH CHWIbI HCTOYHHKA TOKAa W €ro BHYTPEHHEro
CONpPOTHUBJICHUS.

Habnronenue snexrpoinsa.

MexnpeamerHbie CBA3U

Nzyuenune kxypca ¢usuku 06a3zoBoro ypoBHsS B 10 kiacce OCYyLIECTBISETCS C y4ETOM
COJIEp)KATENbHBIX MEXKIPEIMETHBIX CBS3€M € KypcaMH MAaTeMaTUKH, OWOJIOTHH, XHUMUH,
reorpaduu ¥ TEXHOJIOTHUH.
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Mesicnpeomemnsie nousamus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMSA:
SBJICHUE, HAy4YHbId (akt, rumore3a, Qu3uUeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJICHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHEe CHUCTEMBbl ypaBHEHMH, JHHEWHHas ¢QyHKuus, napabdona,
runep0oia, uX rpapuKN U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOpPbl M HMX IPOEKUHUU Ha OCHU
KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonoeusn: mexannyeckoe JBIKEHHE B JKUBOW mpupojie, TudQy3us, 0CMOC, TEINIO0OMEH
YKUBBIX OpraHU3MOB (BHJIbI TEIUIONEPENIAUH, TEIJIOBOE PABHOBECUE), IJIEKTPUUECKUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, SJIEKTPOJIUTHYECKAs JUCCOLMAIINS, TalbBaHHUKA.

T'eoepagpus: BIaxxHOCTH BO3/IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHKE IBUKEHUHN C MCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, MapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4YEHUsI COBPEMEHHBIX MaTepHaJIOB, B TOM YHUCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTHH,  DBJEKTpOCTaTHuYecKas  3allluTa,  3a3eMJICHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, dJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAIbBAHUKA.

11 KJIACC
Pa3znena 4. DiiekTpoauHaMHKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[TocTrosiHHble MarHWThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marautHoi uHaykuuu. [I[pyuHIUI Cyneprno3uiiui MarHuTHBIX Mojiel. JIMHUuM MarHuTHOM
nHAyKuuu. KapTrHa nuHui MarHUTHOM MHAYKUUHU MOJIS OCTOSIHHBIX MAarHUTOB.

MarnuTHO€E 1oJie IpPOBOJHUKA ¢ TOKOM. KapThHa JIMHMA MHAYKIMM MAarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJIHUKA, KATYIIKH C TOKOM.
OnbiT Dpcrena. BzaumoaelicTBrue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOyNb U HallpaBIICHUE.

Cuna JlopeHua, e€ Moaynb M HampaBieHue. JIBWKeHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SBneHue HIEKTpOMAarHUTHOM wuHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW WHIYKIUH.
DNEKTPOABUKYILAS CHUJIa MHIAYKIMU. 3aKOH 3JIEKTpOMarHuTHOW unaykuuu dapazes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAsS CUJAa WHAYKIUU B IPOBOJAHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HUE CAMOMHAYKIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN 3IE€MEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS NEYb.

Jlemoncmpayuu

OmneIT Opcrena.
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OTKJIOHEHHUE ANEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJICKTPOJBMIKYILEH CHUIIbI MHIYKIIMU OT CKOPOCTH M3MEHEHMS] MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nadopamopmsle padomaot

HN3yyeHue MATHUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue neiicTBUS MOCTOSIHHOTO MATHUTA HA PAMKY € TOKOM.

HccnenoBanue siBjaeHHs 3JIEKTPOMATHUTHOH MHIYKIMH.

Paznea S. KoredOanust u BOJIHbBI

Tema 1. Mexanuueckue u 3n1eKmpomazHumuvle Koaeoanus

KonebatenpHast cucrema. CB0OOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [ apMOHHMUYECKHE
konebanus. Ilepuon, uwacrora, ammuutyga U (asa koneOanuil. [IpyXMHHBI MasSTHUK.
Marematuueckuil MasTHUK. YpaBHEHHE rapMOHHUYecKuX KosieOanuil. [IpeBpaienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpabiii kOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJICOaHUST B HJICATHHOM
KojeOaTeNbHOM KOHType. AHAJIOTUS MEXIy MEXaHHYeCKUMH U  DJIEeKTPOMarHUTHBIMU
kosebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTUH B HACATHLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojieOaHUSX. BbIHYKIEHHbIE MEXaHHYECKHE KOJIeOaHMUs.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHMsI.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYIHOE U JEHCTBYIOLIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBonacTBo, mepenaya U MOTpeONiEHHWE DIEKTPUUECKONW SHEPIHH.
OKOJIOTMYECKME PHUCKU TP MIPOU3BOACTBE 3ieKTpod3Hepruu. KynbTypa HCHOJIb30BaHUS
AJIEKTPOIHEPIUU B IOBCEAHEBHOM KU3HU.

TexHuueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, JIMHUHU AJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeIbHOM CUCTEMBI (ITPYKMHHBIN U MaTeMaTHYeCKUN
MasITHUK).

Habmronenue 3aTyxaromux KouaeOaHuii.

HccnenoBanue cBOMCTB BHIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOAHMUS.

OcmunorpaMmbl — (3aBUCMMOCTH  CHJIBI  TOKa W HAmpsDKEHUS OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOaHUHA.

Pe3onanc nmpu mocnenoBaTeNbHOM COEIUHEHUM PE3UCTOpPA, KAaTYIIKH WHAYKTUBHOCTH U
KOHJIEHCATopa.

Mogenb TUHUAM 3IEKTPOIepeaayun.

Yuenuueckuii sxcnepumenm, nadopamophsie padomut
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HccnenoBanue 3aBUCMMOCTH NEPUOIa MAJBIX KOJe0AHUI rpy3a HA HUTH OT JJIHHBI
HUTH U MACChI I'py3a.

UccnenoBanue TmepeMEHHOT0 TOKa B IENM M3 IOCIEAOBATEIBHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

Mexanuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
W juuHa BoJiHBL. [lomepednple W MpoJoJibHBIC BONHBL. MHTepdepeHmuss u Tudpaxmus
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHUS M3JIYyYCHHS DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanusi BeKTopoB E, B, V B snexkrpomarnutHoi BojHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXE€HHUE, TMpeJoMJIeHUe, TNoJsapu3anus, audpakmus, uHtepdepeHius. CKopoCcTh
AIIEKTPOMArHUTHBIX BOJIH.

[lIkana »neKTpOMarHUTHBIX BOJIH. [IpuMeHEeHHE SIEKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

TexHudeckne yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMATHOCTHKA B TEXHWKE W MEIUIIMHE, pajap, PaauoNpUEMHHK, TEIEBU30D,
anTeHHa, tenepon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Kone6mromeecs Teno kKak MCTOYHHK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIIeHUS MEXaHUIECKUX BOJIH.

Ha6mronenue narepdepeHuu u Audpakiini MeXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnrogenue cBsI3M TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIUTYJOH M 4YacTOTOM
KoJeOaHMiA.

UccnenoBanue  CBOWCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTpa)kK€HUE, MPEJIOMIICHHE,
noJsipu3anus, Judpakius, “HTepdepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsimonHeliHOE pacipoCTpaHEHUE CBETa B OJIHOPOJAHOM cpeje.
JIyu cBera. ToueuyHbIl HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHHe W300paKEHUN B IUIOCKOM
3epKa’e.

[Ipenomiienne cBeta. 3aKOHBI MPEJOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3arelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. IlpeaenbHbId yroa MHOJHOTO BHYTPEHHETO
OTpakeHU.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6enoro ceera. LBer.

Cobuparonue ¥ paccewBarolivie JHH3bL. ToOHKas JuH3a. DOKYCHOE pacCTOSHHE U
OTITUYECKasi cuiia TOHKOU JIUH3bL. [locTpoeHne n300paxkeHuii B COOMPAIOIINX U PACCEUBAIOIINX
nrH3ax. Popmysna TOHKOM JIMH3BL. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBast onrtuka. WuTepdepeniuss cBera. KorepeHTHbIE HWCTOYHUKU. Y CIOBUA
HaOIIO/IECHUS] MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHUHE OT JIBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.
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Hudpakmuss  cBeta. Judpakunonnas pemérka. YciaoBue HAOMIOAECHUS TJIABHBIX
MaKCHUMYMOB TP TaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIMOHHYIO PEHIETKY.

ITonspuzanus ceera.

TexHudeckne yCTpOWCTBA W MPAKTHYECKOE MPUMEHEHHWE: OYKH, Jymna, (oToarmapar,
MPOCKIMOHHBIN ammapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs OMNTHKA, AUPPAKIIMOHHAS
pemeéTKa, TMOJIAPOULI.

Jlemoncmpayuu

[IpsimosinHEiHOE pacnpoCTpaHEeHUE, OTpPaKEHWE M IpejJoMiieHHe cBera. OnTuueckue
pHUOOPHL

[lonHoe BHyTpeHHEE oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mopenn MUKpOCKOTa, TEIECKOIIA.

HaGmronenue nunrepdepeHiiuu crera.

Ha6nronenue nqudpakiuu certa.

HaGnronenue aucnepcun cera.

[Tonydyenue cekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomaot

N3mepenue nokaszareJisi NpeJiOMJIeHHA CTeKJIA.

HccaenoBanue cBOMCTB M300paxeHnil B JIMH3AX.

Habaronenue qucnepcun cBera.

Pa3znen 6. OcCHOBBI cieniAJILHOM TEOPHUHM OTHOCHTEILHOCTH

['panuubl MPUMEHUMOCTH KJIACCHYECKOW MeXaHWKH. [locTynmarel crnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: WHBApUAHTHOCTh MOJYJS CKOPOCTH CBe€Ta B BaKyyMe, MPHUHIIMII
OTHOCHUTEJIBHOCTH DWHIITEHHA.

OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIeHEe BPEMEHU U COKpAIllCHUE JTUHBL.

DHeprus U UMIYJbC PEIATUBUCTCKOM YaCTULIBI.

CBs13b Macchl € YJHEPrUel U UMITYJILCOM PENIITUBUCTCKOMN YaCTHUIbl. DHEPrus MOKOsL.

Pa3znen 7. KBantoBasi pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. ®opmyna [Imanka cBsi3u SHEPTHH (POTOHA C €0 YACTOTON. DHEPrUS U UMITYIIHC
¢dhoToHa.

OtkpeiTue u wuccnenoBanue Qoroadpdexra. Ombiter A. I. CroneroBa. 3aKoHBI
doTorddekra. YpaBHenue DiiHmTeitHa st potoaddekra. «Kpacnas rpanuna» poroaddexra.

Hasnenune cBeta. Onbitel I1. H. JIeOGenena.

XHUMUYECKOE ACUCTBUE CBETA.

Texuuueckue yCTpONCTBA M NpaKTHUECKOE MNpUMEHEHHe: (POTo3IeMEeHT, (HOTONATUUK,
CoNTHEYHas OaTapesi, CBETOIHOI.

Jemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C IMHKOBO MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(ddeKTa.

Ceeroguos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma
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Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -dactuil. [lnanerapHas
Mmozenb aroma. Iloctynarer bopa. M3nydyenue u mornomenne GOTOHOB MpHU Iepexojie aToMa ¢
OJIHOTO YpPOBHSI B3HepruuM Ha Apyro. Buzapl crekrpoB. CHeKkTp YpoBHEH 3HEpruu aroma
BOJIOPO/JIa.

BounnoBsie cBoMcTBa yacTull. Bosbl ne bpoinsa. KopryckynsipHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE U BBIHYXJCHHOE U3yYCHHUE.

TexHuueckue yCTPOMCTBA W NPAKTUYECKOE INPUMEHEHUE: CHEKTPaJbHBbIM aHAIN3
(criekTpocKo), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Onpenenenre JJIMHBI BOJHBI J1a3epa.

Habmtoienne nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nadopamopmusie padomaot

HaGmronenue nuHeyaToro crexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI,  JIOKA3bIBAIOLIUE  CJIOXKHOCTh CTpOCHHS  sJpa. OTtkpbITHE
paanoaktuBHOCTH. OnBITE Pedepdopaa 1o onpeneneHno cocTaBa paJioakTUBHOIO M3JIyYEHUSI.
CoiicTBa anbda-, 6eta-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha JKHUBbIE OPraHU3MBI.

OTtkpbiTHe TpoTOHa W HeilTtpona. Hyknonnas moxens siapa [eiizenOepra—liBaneHKo.
3apsn sapa. MaccoBoe unciio aapa. M30Tomnsl.

Anbba-pacniag. DIEKTPOHHBIM M TO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.

DHeprus CBSI31 HYKJIOHOB B sipe. SnepHsie cuibl. JledekT Macchl sapa.

Snepubie peakuuu. Jlenenue u CUHTES €.

SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOmeMbl W TMEPCHEKTHBBHI  SACPHON
SHEPreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIAEPHON IHEPIEeTUKH.

DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pusnueckoi KapTUHBI MHpa.

TexHnueckne ycTpoNCTBAa U NMPAKTHYECKOE NMPUMEHEHME: JO03UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aToMHas 6boMoa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOUIUX YaCTHUILI.

Yuenuueckuu sxcnepumenm, nadopamopnsie pavomut

HccnenoBanue TpeKoB YacTHIl (110 TOTOBBIM GoTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPUZUKH

Ortanbl  pa3BUTHS  acTpoHomuu. lIpukinagHoe U MHUPOBO33PEHUECKOE 3HAUYECHHE
ACTPOHOMHUH.

Bun 3Bé3nH0ro Heba. Co3Be3nus, spkue 3BE3/bl, IUTAHETHI, X BUAUMOE JIBUKCHUE.

Conneynas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrounumk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEpUCTUKHU. JMarpamma «CHEKTpaJbHBI KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOUM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» MJi 3BE3/ TJIABHOM
IOCJIEOBAaTENbHOCTU. BHyTpeHHee crTpoeHne 3BE34. CoBpeMEHHBIE IPEACTABICHUS O
IIPOUCXOXKACHUU U 3BoJronnn CoJlHLIA U 3BE31. DTanbl KU3HU 3BE3L.
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Mnieunsiii [Tyts — Hamia I'anaktuka. [lonoxxenune u neuxkenne Cosnua B I'anaktuke. Turbl
rajakTuk. Paguoranaktuku n kBazapel. YEpHbIE ObIPHI B sApax rajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa00ma. Pa3beranme ramaktuk. Teopust
Bosbmioro B3peiBa. PennkroBoe usinyyeHue.

MacurabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYXEHHBIM IJ1a30M € MCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUI OTIPEJICNICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOTo MoIyIIapus U SIPKUE 3BE3]IBL.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NOBTOpPeHUE

Ponp ¢usuku w acTpoHOMHU B IKOHOMHYECKOM, TEXHOJOTUYECKOW, COIMAIBHONW U
THUYECKON cdepax IesATeNIbHOCTH 4YeJIOBEKa, pojib W MECTO (U3UKM U AacCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPOib (U3NYECKON Teopun B (QOPMHUPOBAHUU
MpesicTaBIeHUH 0 (PU3NUYECKOil KapTHHE MUPA, MECTO (PU3NYECKONW KapTUHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHH 0 IpUpO/IE.

MexnpeamerHblie CBSI3U

N3yuyenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBSA3€M € KypcaMH MaTeMaTuK{, OHOJIOTWH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie nousimus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4YHOI'O IO3HAHMS:
SIBJICHUE, Hay4yHbIH (akT, Tumnore3a, (U3MYEecKas BEJIMYMHA, 3aKOH, Teopws, HaOI0/IeHUE,
HKCHEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: penieHne CUCTEMbl ypaBHEHHUH, TPUTOHOMETPUYECKUE (YHKIUHU: CHHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKLUH Ha OCHU KOOPIMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOJAHBIE 3JIEMEHTapHBIX (DYHKLHUH,
IIPU3HAKY [I0JI00US TPEYTOJIbHUKOB, OIpeeIeHHE TUIOIAAN IIIOCKUX GUryp 1 o0béma Tel.

Buonoeus: snexkrpuueckue SBICHUS B JKMBOM npupoje, KojeOaTelabHbIE IBH)KEHUS B
KUBOM NPUPOJE, ONTUYECKUE SBICHHUS B JKUBOW NPUPOJE, ACHCTBHE paJUallMd Ha JKHUBBIE
OpraHu3MBl.

Xumua: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTaJULIMYeCKas CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CIIEKTPAIbHbBIN aHaIN3.

l'eocpaghus: marHuTHBIE TOJIOCA 3€MJIM, 3QJI€KH MarHUTHBIX Py, GoTochEMKa 3eMHON
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.

Texnonocus: TMHUM DJIEKTPOIIEpENady, TEHEPATOP MEPEMEHHOTO TOKA, AJIEKTPOJBUTATEb,
MHAYKIMOHHAs Ie4b, pajap, paJuoNpUEMHMK, TeIEeBHU30p, aHTeHHa, TenedoH, CBY-neus,
IIPOEKILMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas baTapes.
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3. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHET0 OOIIero oOpazoBaHUs
(6a30BBIi  YpOBEHB) JIOJDKHO  OOECHEYHTH  JOCTHKCHHE  CICAYIONUX  JTUYHOCTHBIX,
MCTAIIPECAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI
JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS Yy4eOHOro mpeamera «Du3uka» JODKHBI OTPaXKaTh

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH

MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX

YOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IICHHOCTSM POCCHHCKOTO  OOIIEeCTBa,

paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IMPOIECCE PEATU3AIUU OCHOBHBIX

HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHUSA:

¢ copMHUPOBAHHOCTh TPAKIAAHCKOW TMO3WUIMU  OOyJaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIECHA POCCHICKOTO OOIIECTRA;

® [PUHATHE TPATUIMOHHBIX OOIMIECYECITIOBEYSCKHX T'yMaHUCTUYCCKHX W JEMOKPATHYCCKUX
IIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JCSTECIHLHOCTh B HWHTEpecax TIpakJIaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEeIIbHON OpraHU3aIllu;

® yMEHHE B3aUMOJICHICTBOBATh C COIMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

® TOTOBHOCTh K TYMaHHUTAPHOU U BOJOHTEPCKOH NESTETHLHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMSI:

e  chOpPMHUPOBAHHOCTHh POCCHUICKOMN TPpaXAAHCKON UACHTUYHOCTH, TAaTPUOTHU3MA;

® [ICHHOCTHOE OTHOIIEHHE K TOCYIAPCTBCHHBIM CHMBOJIAM, JOCTHIKEHUSIM POCCHUCKHUX
Y4€HBIX B 00J1aCTH (DU3UKH U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

e  chOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MOBEICHHSI,

®  CHOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH HA
MOpPaIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;

®  OCO3HaHHE JMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMNYMBOTO OYIyIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

® OCTETHUYECKOE OTHOIICHHE K MHPY, BKIIOYAs ICTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nveckoii HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

e HHTEpeC K pa3IMuHbIM cepam mpodeccnoHaNTbHON NeATeTbHOCTH, B TOM YUCIIE CBSI3aHHBIM
¢ QU3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyinei mpodeccuu u
pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

® TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHUIO M CaMO0OOpa30BaHUIO B 00yacTé (U3MKH HA
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

e chopMUPOBAHHOCTH HKOJIOTMYECKOW KYIbTYphl, OCO3HaHHE TJIO0AIILHOTO XapakTepa
9KOJIOTHYECKUX TPOOIIeM;
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® [UIAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUI B OKPYKAIOLIEH Cpelle HAa OCHOBE 3HAHUS LEIen
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA,

®  pACIIUPEHUE ONbITa JCATEIBHOCTH SKOJOTMYECKOW HAMpaBJICHHOCTM HAa OCHOBE
MMEIOIIUXCS 3HAHUM 10 (PU3UKE;
7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

¢ chopMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
(bu3nIecKoi HayKH;

®  0CO3HAaHWE [IEHHOCTH HAYyYHOW ICSITEILHOCTH, TOTOBHOCTH B IPOIECCE M3yYCHUS (PU3UKH
OCYIIECTBJISITh MPOCKTHYIO W UCCIEI0BATEIBCKYIO IEATEIbHOCTh HHAMBUAYATHHO U B

rpyIIe.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
Ba3oBble Jornueckue aeiicTBUA:

CaMOCTOSITEIIBHO (DOPMYJIMPOBaTh M aKTyaJIM3UPOBATh TMPOOJEMY, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPEJICIIATH TSN e TSIILHOCTH, 33/IaBaTh TapaMeTPhl U KPUTEPUH UX JTOCTIDKCHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IIAH PEHICHUS MTPOOIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTepHATBHBIX
1 HEMaTEePUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATh M BBIMIOJHATE Pa0OTy B YCJIOBHSIX pPEAIbHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIILJICHUE ITPH PEIICHUH KU3HECHHBIX MPOOJIeM.

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

BJIQJICTh HAYYHOM TEPMHHOJIOTMEH, KIIOYCBBIMH TMOHATHSIMH W METOJIaMH (pU3MYecKon
HAYKH;

BJIaJICTh HaBBIKAMH y4eOHO-UCCIICIOBATEIILCKON M MPOCKTHOM ACATEILHOCTH B 00IacTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHHS 3a1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METO/I0B IO3HAHMS,

BJIQJICTh BUJAaMHU JCATEIBHOCTU IO IOJYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIPETAIUH,
npeoOpa3oBaHUI0 W TMPUMCHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IPU
CO3JJaHUU YYEOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTe3y €€ pelICHHs, HAXOJWUTh AapryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peHIeHHs 3aJaud  pe3ylbTaTbl, KPUTHUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIE 3a7auyd B 00pa30BAaTEIbHOU NEATEIHHOCTH, B
TOM YHCJIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00IacTeil;
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BBIJIBUTaTh HOBBIE UJIEU, IIPEyIaraTb OPUTMHAIbHBIE IOAXO0/IbI U PELICHNUS;

CTaBHUTH MPOOIEMBI U 33]]a4H, JOMYCKAIONIUE aJIbTePHATUBHbIC PEIICHHS.

Padora ¢ undopmanueii:

BJIQJICTh HaBBIKAMHU TOJIydeHUs MH(POpMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOUCK, aHalIM3, CUCTEMATHU3alUI0 U
MHTEPIpETAHio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS,

OILICHUBATh JJOCTOBEPHOCTh NH(POPMALIHH;

HCIIOJIb30BAaTh CpeAcTBa WH(MOPMALMOHHBIX M KOMMYHUKAllMOHHBIX TEXHOJIOTHH B
pElIEHUH KOTHUTUBHBIX, KOMMYHHKAaTHUBHBIX M OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHUEM
TpeOOBaHUN PTOHOMHKH, TEXHUKU O€3011aCHOCTH, THTHEHBI, PECypcoCOepeKeHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€301aCHOCTH;

co3JaBaTb TEKCThl (DU3UYECKOTO COJEpXk aHWs B pazIu4HbIX (opmarax ¢ ydérom
Ha3HayeHus UHQoOpManMM U 1LENeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QopMy
MIPE/ICTaBICHUS U BU3YyaIU3alllH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHBIC YUYeOHbIE 1eliCTBUA:

OCYIIECTBJISITh OOIIEHNE Ha YPOKaxX (PU3UKHU U BO BHEYPOUHOU JCSATEIHHOCTH,

pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYaIlui U CMSATYaTh KOH(QIUKTHI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOUKY 3pPEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCTIOJIH30BaTh MMPEUMYIIIECTBA KOMAHAHOW W WHIMBUIYAIbHOW paOOTHI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHMA C y4€TOM OOIIMX HMHTEPECOB
BO3MOJKHOCTEH Ka)KJOTO YiICHA KOJIJICKTHBA;

NPUHUMATh 1€IM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATH W KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ TOCTWKEHMIO: COCTAaBJISITh IUIAH JIEWCTBUM, PACOPEACNATh POJU C YU4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJOTO YJ4aCTHHKA KOMAHJbI B OOIIHMI pe3yJabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIE IMPOEKTHI, OLIEHUBATh HMJAEH C TMO3WLUH HOBHU3HbBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh TMMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsaX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe yHUBepcaibHbIe Y4eOHbIe 1eHCTBUS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JESITENbHOCTh B 00NacTH (PU3UKU U
aACTPOHOMUH, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSTENBHO COCTABJIATH IUJIAH PELIEHUS PACUYETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HUMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNnaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLIeHuE;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
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CrocoOCTBOBAaTh (HOPMHUPOBAHWIO U TPOSBICHUIO JSPYIUIMU B obOnactu  (QHU3UKH,

IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJVIEKT:

JaBaTh OIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIAJICTh HABBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
1 MBICITUTENIbHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIH30BaTh MPUEMBI peIeKCHHU ISl OLIEHKU CHTYalluH, BEIOOPa BEPHOTO PEIICHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS [0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHATU3€E PE3yIbTaTOB JACSITEIHHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3yIbTATOB OCBOCHUS MPOTrpaMMBbl IO (pU3MKeE 115
YPOBHS CpeliHero obiiero oopa3oBaHus y 0Oy4arOIMIMXCs COBEPIICHCTBYETCS AMOIMOHABHBIN
MHTEJJIEKT, Ipeanoaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIIOCOOHOCTh TOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTH HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM AYMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ceOe;

caMoperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CHOCOOHOCTh aJanTHPOBATHCS K HMOLMOHAIBHBIM
W3MEHECHHSIM U TIPOSBIISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlUMM, BKIIOYAIOIIEH CTpEMJIEHHE K JOCTH)KEHMIO IEId U YCHEXy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXOSI U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTH BHICTpAaUBaTh OTHOIICHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MHUpA, B PA3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJOTHUH, B MPaKTUUYECKOI
NeSITeNLHOCTH JIFOZICIH;

YUUTHIBATh TPAaHUIBl MPUMEHEHHS HW3YYEHHBIX (PU3MYECKHX MOJeNeil: MarepualibHas
TOYKa, MHEepUHUalIbHas CUCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TeNlOo, MACATbHBIA Tra3, MOIENU
CTPOEHHMSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN AIIEKTPUUECKHUH 3aps] NpHU peuIeHUU
buznueckux 3aaad;

pacmo3HaBaTh (HU3MYECKHE SBICHHUS (TMPOIecCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOM TEOPUM CTPOEHHUS BEIIECTBA U 3JIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHUE, CBOOOJHOE TaJeHHE Tel,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeictBue ten, aupdysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, M3MEHEHHE 00BhEMa Ten MpH HarpeBaHUU
(oxyakieHnn), TeIJIOBOE paBHOBECHE, MCIIAPEHHE, KOHACHCAIUS, TNIaBIIeHUE, KPUCTAIITU3aIlus,
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KUTICHHUE, BIAKHOCTh BO3JyXa, MOBBIIMICHUE JABJICHUS ra3a MpU €ro HarpeBaHWU B 3aKPHITOM
cocyze, CBs3b MEXKIYy IapaMeTpamMH COCTOSIHMSI ra3a B H30NpOILECCaX, JJIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIMCBHIBATH MEXAaHMYECKOE JBM)KEHUE, UCIOJb3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IyTh, MEPEMEILEHNUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUa, UMIYJIbC Tejla, KHHETHYECKas
SHEPTUs, MOTEHIMAbHAs JHEPTHUs, MeXaHWdeckas paboTa, MEXaHWYecKas MOIIHOCTb; IPH
ONMCAaHWM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJIB3YEMBIX BEIMYHH, WX
0003HAYCHHSI U €JJMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUHHY
C IpYTUMU BEJIUYHHAMU;

ONHCBHIBATH HW3yYCHHBIC TEIUIOBBIC CBOWMCTBA TEI M TEIUIOBBIC SIBICHHSA, HUCIONb3YS
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIIeparypa, CpeaHssl KHHETHYecKas SHEepPrHs
Xa0THUYECKOTO JIBMDKEHHSI MOJIEKYJ, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYJ, KOJHYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprus, padora rasza, KodQ(GUIUEHT IMOJIE3HOTO JEHCTBUS TEIJIOBOTO
JIBUTATEIIS; IPY OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJB3YEMbIX BEIWYHH,
ux O0OO3HAYCHWs] W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE MaHHYIO (QH3UIECKYIO
BEJIMYUHY C JPYTUMH BEITMYNHAM;

OTIMCBHIBATh M3YYEHHBIE AJIEKTPHUECKHE CBOWMCTBA BEUIECTBA WM DJICKTPUYECKUE SBICHUS
(mpo1iecchl), KUCIOJNB3YST PU3NYECKUE BEIUYUHBI: AJNEKTPUUECKUI 3apsisi, AJIEKTpHUYEcKoe MoJe,
HaNpPsOHKEHHOCTD  TIOJIS, TOTEHIMAN, Pa3HOCTh TOTCHIMAIOB; TPH OIMHCAHWU MPaBHIHHO
TPAaKTOBaTh (U3MUECKUI CMBICT WCIIOJB3YEMbIX BEIWYHH, WX O00O3HAUCHWS W CIWHUIIBL
yKa3bIBaTh ()OPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETHUUHY C IPYTUMH BETMIHHAMH,

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, MCIOJb3yd (DPU3MUYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u Il 3akonsr HeroToHa, 3aKkoH coxpaHeHUs
MEXaHUYECKOM SHEPIUH, 3aKOH COXPAaHEHUs MMITYJIbCa, MPUHIUI CYyNEpHO3ULUHN CUJI, IPUHLIUIT
PaBHOIIPABUS MHEPLUAIBHBIX CHCTEM OTCUETA, MOJIEKYJIIPHO-KMHETHYECKYIO TEOPHIO CTPOEHHUS
BEIIECTBA, 'a30BbIC 3aKOHBI, CBS3b CPEIHEH KHHETHYECKOW SHEPTHU TEIUIOBOTO JABMKCHMS
MOJIEKYJ € a0COJIOTHON TeMIepaTypol, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS
3JIEKTPUYECKOro 3apsjaa, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYHO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYeCKOe BbIpaKEHUE U YCIIOBUS (IpaHMIIbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MaIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITMIOJIHATh 3KCIIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IMPSMbIX M  KOCBEHHBIX M3MEpPEHMH, TMpu 3TOM  (PopMyaHpoBaTh
npobiemy/3agayy M TUNOTE3y Y4eOHOro SKCIEpUMEHTa, CcOoOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOUTH ONBIT U (POPMYIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3MUECKHX BEJIUYMH, I[PU 3TOM
BBIOMPATh ONTUMAJbHBIA CIIOCOO H3MEPEHUsT M HCIOJb30BaTh HM3BECTHHIE METOJbl OLEHKU
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeIOBAaTh 3aBUCHUMOCTH MEXAy (PU3MUECKUMH BEIUYMHAMH C MHCIOJIb30BaHUEM
OpSMBIX H3MEPEHUH, MpH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (HUKCHPOBATh pPE3yJIbTaThl
MOJIy4eHHOH 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJAE TAOIMIl U IpadUKOB, A€NaTh BHIBOJIbI
10 pe3ysbTaTaM HUCCIIEA0BaHUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda MpH IMPOBEICHUM HCCIEAOBAaHMM B pPaMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-UCCIENIOBATEICKOW M  IMPOEKTHOW JIEATENIbHOCTH C
MCIOJIb30BAHUEM MU3MEPUTENBHBIX YCTPONCTB U J1a00paTopHOro 000pyI0BaHHUS;
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pemaTh pacuéTHBIC 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nveckre 3aKOHbI U MIPUHLIUIIBI, HA OCHOBE aHAIN3a YCIOBHS 33aJaull BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATH (DU3UYECKHE BEIMYMHBI U (OPMYIIbI, HEOOXOIUMBIE aIs €€ perieHus,
MIPOBOJIUTH PACUETHI M OLICHUBATh PEATbHOCTH MOJyYSeHHOTO 3HaUCHUs (PU3MUYECKON BEINYHHBI,

pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
pacCyKJIeHUM ¢ OMOPOM HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBIICHHUS;

HCIOJIb30BaTh IPU pElIeHWH Y4eOHBIX 3a7ad COBPEMEHHbIE HMH(POpPMAallMOHHbIE
TEXHOJIOTUU JUIsl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALUU U IPEACTaBICHUS Y4eOHOU U
Hay4YHO-TIONYJISIPHOM HMHGOpMaIMK, MOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTydaeMyI0 HH(POPMALIUIO;

MIPUBOJIUTh TPUMEpPHI BKJIAJA POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BAaTh TEOPETHYECKHE 3HaHWs 10 (U3MKE B TOBCEJHEBHOW KU3HU IS
obecnieueHrs 0€30MacHOCTH MpU OOpallleHnH ¢ MPUOOPAMU U TEXHUYECKUMH YCTPONUCTBAMHU, JUIS
COXPAHEHHS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX pOJIed, IUIAHUPOBATh paboTy
TPYNIbI, palMOHAIbHO pacHpenessTh OOS3aHHOCTM U IUIAHUPOBATh JESATENbHOCTH B
HECTaH/JAPTHBIX CUTYalUAX, a/leKBaTHO OLIEHMBATh BKJIAJ KaXJOrO U3 YYaCTHHKOB T'PYIIBI B
pelIeHre paccMaTpUBaEeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOM KapTHHBI MHPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B MPAKTHYECKOU
JEeSITeIbHOCTH JIFOJIeH, LIeJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHUHBI MUDA;

YUUTBHIBaTh TPAaHULBI TPUMEHEHUS M3YYCHHBIX (U3NYECKUX MOJENeil: TouedHbIN
JNEKTPUYECKUN 3aps], Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, sJEpHas MOJEIb AaToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO fIpa MPH pelieHnd GU3NIecKux 3a1ay;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKH M KBAaHTOBOM (DM3HKU: 3JEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKUUSA, ACMCTBME MAarHUTHOTO MOJs Ha MPOBOJHUK C TOKOM U JABWXKYIIMMCSA 3apsf,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, audpakuus U MOISIpU3aLUS  CBETa, TUCHEPCUs CBETa,
dhoToanekrpuueckuii 3¢ dexT (pororddekT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJAOPOJIa, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPEll) U AJIEKTPOMArHUTHBIC SBICHUS (TPOIIECCHI),
UCTONIb3YS (U3UYECKUE BEIMYMHBL: DJICKTPUUECKUN 3apsij, CHiIa TOKa, DJIEKTPHUUECKOe
HaIpPsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIUAJIOB, 3JIEKTPOABIKYILAsl CUJIA,
paboTa Toka, WHAYKIMS MarHUTHOTO ToOJs, cuina Ammepa, cuia JlopeHra, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHusl 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeH, MepHoj W 4YacToTa KoieOaHui B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIlecce FapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYECKas CWia JHMH3bI, MPU ONUCAHUU TNPABUIIBHO
TPAKTOBaTh (PUIUYECKHI CMBICT WCIOIb3yEMbIX BEIWYHH, MX OOO3HAYCHHUS W €IUHUIIBL,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUUHY C APYTUMU BETUYUHAMU;
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ONMCBHIBATH M3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIOJIB3Yyd (U3NUIECKUE
BEJIMYMHBI: CKOPOCTb 3JE€KTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, BHEPIUs U
uMnynbc (GOTOHA, TEPHOJ IMOJypacnana, SHEPrus CBSI3M AaTOMHBIX s1ep, NPH OMUCAHUHU
NPaBUIBHO TPAKTOBATh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIIME NAHHYIO (DU3MYECKYIO BEIWYHMHY C JIPYTUMHU
BEJIMYUHAMH, BBIYHCIISATH 3HAYCHHE (PU3UIECKOI BETHIUHBI;

aHATM3UPOBaTh (PU3MUECKUE MPOIECCHl W SBJICHUS, MCIONB3ySd (DU3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKOHBl MOCJEAOBATENBHOIO U MAPAIICIBHOTO COECIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHua, 3akoH 3JIGKTPOMAarHUTHOW  WMHAYKUHH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETa, 3aKOHBl OTPAKEHUsI CBETa, 3aKOHbI IPEJOMJICHUS
CBeTa, ypaBHeHHe OWHIITeWHa Uit (oTodpdeKTa, 3aKOH COXpPAaHEHMsS] HHEPIHH, 3aKOH
COXPAaHEHHUs HMITyJbCa, 3aKOH COXpPAHEHMs DJIEKTPUUYECKOTrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOr0 4YHcCIa, HocTyaaTsl bopa, 3aKOH pajMOaKTUBHOTO paclaja, MpH 3TOM pa3indarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHa, €ro MAaTeMaTH4YeCKO€ BBIPAXEHHE U YCIOBHUS (TPAHMULIBI,
00jacTi) IPUMEHUMOCTH;

OTIPEJIeNIATh HaIpaBJIEHWE BEKTOpa WHAYKIIMM MArHUTHOTO IOJI MPOBOJHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh N300pakeHHe, CO3/1aBaeMO€ IJIOCKUM 3€pKaJIoM, TOHKOM JTMH301;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3NYECKHX SBICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM TPAMBIX W KOCBEHHBIX H3MEpeHUi: mpu 3IToM  (GOpMyIUpOBaTH
npobseMy/3agady W THUINOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOAUTH OTIBIT U POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh MpPSAMbIE U KOCBEHHBbIE H3MEpEHUs (U3UYECKUX BEIUYHUH, TIpPU 3TOM
BBIOMpATh ONTUMAIbHBIA CHOCOO M3MEPEHUsT U HCIOJIb30BaThb HM3BECTHBIE METOJbI OICHKU
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJTMYUH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHU:
IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTATHI MOJTYYEHHOUN 3aBHCHUMOCTH
¢bu3nyeckux BeIWYMH B BUAE TaOMUIl W Tpa@uKOB, JeiaTh BBIBOABI IO pe3yiabTaTam
UCCIIeIOBAHUS;

coOnroaaTh mpaBmia 0O€30MacHOrO TpyAa MpH MPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO0 JKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW W MIPOEKTHOM  JEATENIbHOCTH C
HCIO0JIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BAHHUS;

pemath pacu€THble 3aJa4ydl C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCIOJIb3YS
(buznyeckue 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHAIM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJENb, BBIACHATh (U3MYECKUE BEIUYMHBI M (OpPMYIbl, HEOOXOAUMBIE asi €€ pelIeHHUs,
MIPOBOJUTH PACUYEThI U OIICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAaYeHUs PU3NUYECKON BEIHUMHBI,

pelaTh KaueCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO IIETIOYKY
paccyXJeHUl ¢ OMOPON Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh MPU pelIeHHMH Y4eOHBIX 3a7ad COBPEMEHHbIe HMH(OpMaIMOHHbIE
TEXHOJIOTUU Ul TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALMH U TPEACTaBJICHUS yuyeOHOH u
HAy4YHO-TIONYJISIPHOW HWH(POPMALMU, MOJYYEHHOW U3 pa3IMYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpPMAIIHIO;

OOBSICHATH MPUHIUIIBI ICHCTBHSI MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pazanyaTh
yCJIOBHA UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH,

NPUBOAMUTH MPUMEPHI BKJIa/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKHd, B 00bSICHEHHE MPOIIECCOB OKPYKAIOLIET0 MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;
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WCIIOJIb30BAaTh TEOPETHUYECKHE 3HaHWs 10 (U3UKE B TOBCEJHEBHOW KU3HU IS
obecrnieueHns 0€30MaCHOCTH MPHU OOPALEHUH ¢ TPUOOPAMU U TEXHUYECKUMH YCTPONCTBAMH, IS
COXpaHEHHUS 3/I0POBbsSI U COOIIOACHUSI HOPM SKOJIOTHYECKOTO IOBEICHUS B OKpYXKaroIei cpese;

paboTatk B rpyIIie ¢ BHIOJHEHHEM PA3UYHBIX COIMATIBHBIX POJICH, INTAHUPOBATH PabOTy
I'pynibl, paliuoOHAJIBHO PpaCpeaciisiTh 00s13aHHOCTH U INUIaHUPOBATH ACATCIIBHOCTD B
HCCTAHJAPTHBIX CUTYyallUAX, aICKBATHO OLICHUBATD BKJIAJA KAXKAO0TO U3 YHACTHHUKOB I'PYIIILI B
penieHue paccMaTpuBaeMou mpooOIeMbl
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4. TEMATNYECKOE INTAHUPOBAHUE

10 KJIACC
KoanyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3fieyioB U TeM KoHTpoJbHbIE
n/n Bcero JlabopaTropHble oOpa3oBaTtejibHbIE
MporpaMMal padoTsI
padoThbI pecypchbl
Pazngen 1. ®PUSUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
Dusiica bu6moteka [IOK
1.1 METOAH 2 https://m.edsoo.ru/7f
HAYAHOTO 41bf72
TTO3HAHHUS
Wroro mo pazueny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f
41bf72
bu6moreka [IOK
2.2 JIMHaMuKa 7 https://m.edsoo.ru/7f
41bf72
3aKOHBI bu6moreka [IOK
2.3 COXpaHCHHUS B 6 1 1 https://m.edsoo.ru/7f
MEXaHUKE 41bf72
Hroro mo pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
Ocrobb! bu6mmoreka [IOK
3.1 f;;:gg:ff:f; 9 1 https://m.edsoo.ru/7f
41bf72
TEOPUH
OCHOBLL bubmuoreka [JOK
3.2 TePMOHAMIK 10 1 https://m.edsoo.ru/7f
41bf72
ArperatHble
COCTOSTHUS bubmuoreka [JOK
3.3 BEIIIECTBA. 5 https://m.edsoo.ru/7f
da3oBbIc 41bf72
Mepexo bl
Hroro no paszneny 24

Paznea 4. QJIEKTPOJIUHAMUKA
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bubnuoreka [IOK
4.1 DJeKTpOCTaTHKA 10 0 https://m.edsoo.ru/7f
41bf72
ITocTosiHHBIN
3IEKTPUYECKUI bubnuoteka [JOK
4.2 TOK. TOKH B 12 1 2 https://m.edsoo.ru/7f
Pa3IUYHBIX 41bf72
cpenax
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE
KOJINYECTBO
YACOB 11O o8 3 4
MMPOT'PAMME
11 KJIIACC
KonuvecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue (muposbIe)
w/n pa3/ie/ioB M TeM Beero KonTpoasubie, JlabopaTopHbie o6 pasoBaTeIBIBIE
NMPOrpamMmmbIl padoThI padoThI
pecypcsbl
Pazgen 1. JIEKTPOJANHAMUKA
MarsuTtHoe 1oJie. bu6mmoreka [IOK
1.1 DaexTpoMarHuTHas 11 1 3 https://m.edsoo.ru/7f
WHTYKITAS 41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4deckue 1 bubmuoreka [JOK
2.1 prnekTpoMarHUTHBIE 9 1 https://m.edsoo.ru/7f
KoJIeOaHus 41c97c
MexaHn4deckue 1 bubmuoreka [JOK
2.2 PIeKTpOMarHUTHBIE 5 1 https://m.edsoo.ru/7f
BOJIHBI 41c97c
bu6mmoreka [JOK
2.3 | OnTHka 10 3 https://m.edsoo.ru/7f
41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBbHOCTH

26



https://m.edsoo.ru/7f41bf72
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OCHOBBI

CIICLIMAJIBHOU bubnunoreka HOK
31 Teouﬂn 4 https://m.edsoo.ru/7f
; 41c97c
OTHOCHUTCJIBbHOCTHU LA
Hroro no pazneny 4

Pa3znesn 4. KBAHTOBAS ®U3UKA

DNIeMEHTHI bubnuoteka [JOK
4.1 | KBaHTOBOW 6 https://m.edsoo.ru/7f
ONTHKH 41c97c
bubmmoreka [{OK
4.2 Ctpoenue atoma 4 https://m.edsoo.ru/7f
41c97c
bubmmoreka [{OK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f
41c97c
Hroro mo pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

DIIEMEHTHI bu6mmoreka [IOK
5.1 | actpoHOMHH U 7 https://m.edsoo.ru/7f
acTpopU3UKHU 41c97c
Hroro mo pazgeny 7

Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

bu6mmoreka [JOK
6.1 O6O6meam:ee 4 https://m.edsoo.ru/7f
MTOBTOPEHU 41097¢
Hroro mo pazgeny 4
PesepBHOE BpeMs 3
OBIIEE
KOJIMYECTBO 68
YACOB 110
IMPOI'PAMME
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5. HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaundecTBO 9acoB

H3yuye Camocrto DJIeKTPOHHbIE
No HHE  ATENbHOC KoHTDOIL mdposbIe
n/m Tema ypoka TeMbl HA U3Y4YeHHE Hl,l:e HaﬁlfflzTOP 05pa30qI;ETeJII)HbIe
ypoOKe TeMbl | padoThI paGoTLI pecypchl
Qusuka  — Hayka O Butmoreka [TOK
1 NPHpOIE. Hayurere ! https://m.edsoo.ru/ff
METO/IBI [MO3HAHUS 0c32e2
OKPYKAOIIIET0 MHPA. =
Ponbs u mecro ¢usuku B
(bOPMHpOBaHUHH . bubnuoreka [JOK
o |COBPCMCHHOH HayuHOM ! https://m.edsoo.ru/ff
KapTUHBI Mupa, B 0c3366
MTPAKTHIECKON I
NEeITeNbHOCTH JIIOIEH.
MexaHndeckoe
JIBHOKEHUE.
OTHOCHTENBHOCTh bu6moreka [IOK
3 MEXaHHUYECKOTO 1 https://m.edsoo.ru/ff
JIBYKECHUS. 0c3508
[Tepemenienue,
CKOPOCTbh, YCKOPCHHE.
PaBHOMEpHOE bubnuorexa [JOK
4 MPSIMOJIMHEHHOE 1 https://m.edsoo.ru/ff
JIIBUKEHUE. 0c3620
PaBHOyCKOpEHHOE bubmuorexa [JOK
5 MPSIMOJIMHEHHOE 1 https://m.edsoo.ru/ff
IIBUKEHUE. 0c372¢e
CBobOogHoe rajieHue. bu6mmoreka [IOK
6 YckopeHue CcBOOOIHOIO 1 https://m.edsoo.ru/ff
naJeHus. 0c39cc
KpuonuneitHoe Bubnmorexa [IOK
7 JIBIDRCHHIC. “HBPDKCHHG 1 https://m.edsoo.ru/ff
MaTepUaIbHON TOYKH I10 0c3ada
OKPY>KHOCTH. -
[TpuHnun
OTHOCUTEIHLHOCTH
lanumes. 1 bu6mmoreka [JOK
8 WNueprmansHbie https://m.edsoo.ru/ff
CHCTEMBI oTcUera. 0c3be8
[TepBrIit 3aKOH
HrrotoHna.
9 Macca Ttema. Cuna. 1 bu6mmoreka [JOK
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[IpuHnun cynepnosuuuu
cuin.  Bropor  3akoH
Herorona IS
MaTEPUAIbHOU TOUYKH.

https://m.edsoo.ru/ff
0c3be8

Tperun 3akoH HeroToHa

bu6mmoreka [{OK

10 TUIst MaTepHaIbHBIX https://m.edsoo.ru/ff
TOYEK. 0c3hbe8
B LOK

11 OKECTH ' Ienpas https://m.edsoo.ru/ff

' P 0c3d00
KOCMHUYECKasi CKOPOCTb.
Cuna ympyroctu. 3akoH bubmorexa HOK

12 Fvia. Bec tera ' https://m.edsoo.ru/ff

T ' Oc3e18
Cuna TpEHHUS.
Koaddumment Ttpenus. bubnuorexa [JOK

13 Cuna  CONMPOTHBICHHUS https://m.edsoo.ru/ff
OpU  JBIDKCHUH Tela B 0c3f76
KUJIKOCTH WM Ta3e.

[ToctynarensHOE u
BpaIiaTeabHoe
JIBIOKCHHE  aOCOJIIOTHO bu6moreka [IOK

14 TBEPAOTO Teia. MOMEHT https://m.edsoo.ru/ff
cunbl.  Ilmewo  cuibl Oc41a6
YcnoBusi  paBHOBECHs
TBEPJIOTO TENA.

Nmnynec MarepuanbHOU
TOYKH, CUCTEMBI Bubnorexa [IOK
15 E;TSPHMI’HHX T;%K' https://m.edsoo.ru/ff
VABC CHJIBL. 3aKOH 0c43d6
COXPAaHEHHUS HMIIYJbCa. -
PeakTuBHOE ABMKEHUE.
PaGora u MoOImHOCTH
CHUIBI. KI/IHCTI/I‘ICCKa}IW Bubmiorexa LIOK
16 igii;m ¥:§epHMBHog https://m.edsoo.ru/ff
' pema o 0c4502
W3MEHEHUU
KMHETUYECKOIl SHEPTUH.
Ilotennmansuas
SHEprusl.
[ToTennmanpHas sHEprus
yIpyro bu6mmorexa LIOK

17 neopMUpPOBaHHON https://m.edsoo.ru/ff
MIPYKHUHBI. Oc46la
[ToTennmanpHas sHEprus
Tena BOIH3U
MMOBEPXHOCTH 3EMIIH.

18 IToreHmanbHbIe u bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c3be8
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HENOTEHLIUAJIbHbIE
cunel.  CBsizb  paboTHI
HENOTEHUAJIbHBIX CUJI C
U3MEHEHUEM

MEXaHUYECKOU DHEPTUH
CUCTEMBl TeJl. 3aKOH
COXpaHEeHUs

MEXaHUYECKOU YHEPTUH.

https://m.edsoo.ru/ff
0c478c

19

JlabopaTopHas padora
«HUccnenoBanue CBsi3H
padoTbI CHJTBI c
H3MeHEeHHEeM
MeXaHU4YeCKOoM
IHEPruu TeJ1a HA
npuMepe pacTaKeHUs
PE3UHOBOIO JKI'YTa.

20

KonTposabnass pabGora
no teme «Knunemaruka.
JAunnamuka. 3aKoHbI
COXpaHEeHUs B
MeEXaHUKe.

bu6moreka [IOK
https://m.edsoo.ru/ff
0c4b74

21

OCHOBHBIE  TOJIOKEHHUS
MOJIEKYJISIPHO-

KUHETUYECKON TEOpHUH.
BbpoyHoBCKOE ABMXKEHHUE.

Anddysus.

bu6moreka [IOK
https://m.edsoo.ru/ff
0c4dc2

22

XapakTep HBUXKEHHUS U
B3aUMOJICHCTBUS YaCTHUII
BEILlECTBA. Mopaenu
CTPOCHHS rasos,
KUJKOCTEH M TBEPIBIX
Tell.

23

Macca MOJIEKYJIL.
KonnuectBo Bemiectna.
[TocTosiHHas ABorajpo.

24

TeroBoe paBHOBecHe.
Temneparypa u €€
U3MEpPEHHUE. [Ikana
temneparyp Llenbcus.

25

Wneansueni raz 8 MKT.
OcHoBHOE  ypaBHEHHE
MKT.

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc4fde

26

AGcomoTHas
TEeMIlepaTypa Kak Mepa
CpeaHENd KUHETHUYECKOU
SHEPTUU JBUKEHUS
MOJIEKYIL. YpaBHeHue
MenneneeBa-
Knaneiipona.

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0Oc511e
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3akoH JanbTOHA.

27
I'a30BBIC 3aKOHBI.
JlabopaTopHas pabora
«HUccaenoBanue
28 3aBUCHUMOCTH  MEXIY
napaMeTpamMu
COCTOSIHMS
Pa3peKeHHOro ra3a.
Msonponecce! i bubnuorexa [JOK
29 fﬂeam’HOM rase uonx https://m.edsoo.ru/ff
paduueckoe 0c570e
MpeCTaBICHUE.
Bryrpennss SHeprus
TEPMOJIMHAMUYECKOU
CHCTEMBI M CIIOCOOBI €€ Bubmiorexa [IOK
30 usMeneHus. Koamiecrso https://m.edsoo.ru/ff
TEIJIOTBI W paboTa.
0c5952
Bryrpennss SHEprus
OJIHOATOMHOTIO
HJIeaLHOTO rasa.
bu6moreka [IOK
31 Bunasr Termonepeaayn. https://m.edsoo.ru/ff
0c5c36
VinenpHasg TEJIOEMKOCTE
BemiecTBa. KomamuecTBo bu6mmoreka [IOK
32 TETUTOTHI npu https://m.edsoo.ru/ff
TerIonepeaye. 0c5c36
AnmabaTHBIN TpoIiecc.
Hepsgiii 3aron bu6mmoreka [JOK
33 TCPMOIHAMUKH - H - €10 https://m.edsoo.ru/ff
MIPUMEHCHHE K
Ocbefc
H30IIPOIIECCaM.
Heob6parumocTth Bubmiorexa LIOK
34 gﬁgﬂe(iCOB B HpHPOIE. https://m.edsoo.ru/ff
poit 3aKOH 0c6230
TEPMOJMHAMUKH. -
[Ipuniun npelcTBuUs u bu6mmoreka [JOK
35 KIIJ] TEIIOBOI https://m.edsoo.ru/ff
MAIHHBI. 0c600a
36 Huxn Kapno u ero KIT/.
OKOJIOTUYECKHUE
37 po0OsieMsbl
TEIJIOYHEPTETUKH.
Obobmatomuit ypoK bubmuoreka [JOK
38 «MonnexynsipHas https://m.edsoo.ru/ff
¢buzuka. OcHOBEI 06938
TEPMOAMHAMUKN. -
39 KonTposabnasi pabora bubnuorexa [IOK
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https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

no TemMe https://m.edsoo.ru/ff
«Mounexyasipast 0c6a50
¢usuka. OcHoOBBI
TEPMOJIMHAMHKI.
[TapooOpazoBanue " bubmmoreka [JOK
40 KOH/ICHCALIHSL. https://m.edsoo.ru/ff
Vcniapenue u KUmeHue. 0c63b6
?f}fgfgziiflaﬂ " bubnuorexa [JOK
41 BAKHOCTE BosyXa https://m.edsoo.ru/ff
. ' 0c64d8
Hacpimennsrii nap.
Teepnoe TEJIO.
Kpucrannueckue U
o BuGorea 10K
42 KpI/ICTaJ'Il:J)'IOB . https://m.edsoo.ru/ff
' 0c65f0
KPHUCTaJLITBL.
CoBpeMeHHbIE
MaTePHAIIBI.
[InaBnenue u
KpHUCTAJIITN3aLUS. bubnuoreka [JOK
43 VY nenbHast TEIIoTa https://m.edsoo.ru/ff
TIJIaBJICHHUS. 0c6708
CyO6mmmarusi.
YpaBHEeHHE  TEMJIOBOTO bubmmorexa HOK
44 Sanatica https://m.edsoo.ru/ff
' 0c6820
Setpmaeckni sapra bubmorera LIOK
45 Tz Bmé https://m.edsoo.ru/ff
Oc6bcc
AIEKTPUYECKUX 3apsIOB.
[IpoBonHMKH,
JUBJIEKTPUKHU u bu6mmoreka [JOK
46 MOJIyIIPOBOIHUKHU. 3aKOH https://m.edsoo.ru/ff
COXpaHCHHS Oc6bcc
AIIEKTPUYECKOTO 3aps/ia.
BsaumoneuncTBue Bubmiorexa LIOK
47 3apANOB. %aKOH Kynona. https://m.edsoo.ru/ff
Toueynsin
- Oc6eed
AIEKTPUYECKUH 3apsil.
Hanpsxennocts
AJIEKTPUYECKOTO  TOJISL. bubnuoreka [JOK
48 [MpuHIMI cymeprno3umn https://m.edsoo.ru/ff
IEKTPUYECKUX  IOJIEH. 0c6df2
JInHuY HANIPSHKEHHOCTH.
PabGora CHII bu6mmoreka [JOK
49 ANIEKTPOCTATUYECKOTO https://m.edsoo.ru/ff
TOJISL. [ToTennuarn. 0c6f00
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https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00

PazHocTh NOTEHIUAIIOB.

50

[IpoBoHMKH u
TUBIIEKTPUKHU B
JIEKTPOCTATUYECKOM
nozne. Jluanexrpudeckas
IIPOHULIAEMOCTb.

bubnuoreka [IOK
https://m.edsoo.ru/ff
0c7018

51

DNEeKTPOEMKOCTb.
Konpnencarop.

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0c7126

52

DNEeKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOPA.
OHeprus  3apsLKEHHOTO
KOHJICHCATOPA.

bubmmoreka [{OK
https://m.edsoo.ru/ff
0c72c0

53

Pemenne 3amad mo teme
«Pacuet
3IIEKTPOEMKOCTH
KOHAEHCATOPay.

54

[Ipuniun npeWcTBus u
MIPUMEHEHHE
KOHJICHCAaTOPOB,
KOTTHUPOBAJILHOTO
armapara, CTPYHHOTO
MIpUHTEpA.
DJIeKTpoCTaTUYECKas
3aIIuTa. 3azemiieHUE
AIEKTPOIPUOOPOB.

55

DIIEKTPUYECKUI TOK,
yCIIOBUSA ero
CYIIECTBOBAHHSL.
[TocrosiHubIl TOK. Cuila
TOKa. Hanpsioxenue.
ConpotupieHue. 3akoH
Owma 75 yyacTka IerH.

56

IlocnenoBarenpHOE,
napajieJbHOE,
CMEUIaHHOE COEAMHEHUE
MIPOBOIHHUKOB.
JlaGopaTtopHasi pabora
«M3yyenue
CMEILIAHHOTI 0
CcOeIMHEeH U
PEe3UCTOPOBY.

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c74f0

57

Pabora ® MOIIHOCTH
JJIEKTPUYECKOTO  TOKA.
3akoH Jlxoyns-Jlenna.

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c7838

58

3akon OMa Ui TOJIHOM
(3aMKHYTOM)
ANEKTPUUECKOM LEMNU.

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc7ae0

33



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

KopoTtkoe  3amblkanue.
JlabopaTopHasi pabora
«H3mepenne 4C
HCTOYHHMKA TOKA M €ro
BHYTPEHHEr o
CONMPOTHUBJIECHUS.

DneKTpoHHas
IIPOBOJUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTh

59 COTIPOTHBIICHUS
METaJIJIOB oT
TEeMITepaTyphI.
CBepXIPOBOIUMOCTb.
DNEeKTPUYECKUH TOK B
60 BaKyyMe. CaownicTBa
AJIEKTPOHHBIX ITyYKOB.
[TonynpoBoaHMKH, KX
coOcTBeHHas "
fpaMecHas Bu6nuoreka LIOK
6L | POBOMMMOCTD. https://m.edso0.ru/ff
CowuctBa p—n-
Oc84ae
nepexo/a.
[TonynpoBOAHUKOBBIE
MPUOOPHI.
DJIEKTPUYECKUH TOK B
pacTBopax M paciiaBax Buborexa [IOK
62 %HGKTPOHHTOB' https://m.edsoo.ru/ff
JIEKTPOJTUTHYECKAS 0c82ba
JCCOLIMAITHSI. -
DIIEKTPOJIN3.
DJIEKTPUYECKUH TOK B
razax.
CamocroATenbHbIN u bubmorexa HOK
63 . https://m.edsoo.ru/ff
HECaMOCTOSITEIbHBIN
Oc84ae
pas3psn. Mounus.
[Lma3ma.
DIEeKTpUYECKUE
npuboOpsl U yCTpOHCTBA bubnuoreka [JOK
64 U HX  [OPaKTHYECKOE https://m.edsoo.ru/ff
npumeHnenue. [IpaBuiia 0c86fc
TEXHUKH 0€30MacHOCTH.
. bubmuoreka [JOK
65 Sgﬁgﬂafuﬂﬁwmi’p% https://m.edsoo.ru/ff
POl ' 0c88be
KonTposabnass padora
no TeMe bubmuoreka [JOK
66 «IJIeKTPOCTATHKA. https://m.edsoo.ru/ff
MocTosiHHBIH Oc8a8a

JIEKTPUYECKUIN  TOK.
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

Toku B pa3aIUYHBIX
cpeaax».
PesepBHbIit ypok. bubnuorexa [JOK
67 OO6oOmIaromui  ypok 1o 1 https://m.edsoo.ru/ff
temam 10 kiacca. 0c8c56
PeszepBHbIit YPOK. bubnuotexa [JOK
68 O0oO0mIarmui  ypoK 1o 1 https://m.edsoo.ru/ff
temam 10 Kimacca. 0c8f6c
OBIIEE KOJIMYECTBO 34 3 410
YACOB 110 ITPOTPAMME 34
11 KJIACC
KoundyecTBO yacoB 3JIeKTp0HHbIe
Ne Tema ypoka Kourpoun| JlaGopaTop uudposbie
n/n Bceero HBIE HBIE oOpa3oBare/ibHbIE
pabdoTbl | padoThI pecypchbl
[TocTositHHBIE ~MAarHUTBI M HX
B3aMOJIEHCTBHE. MaruutHoe bubmorexa IIOK
1 noJe. Bexrop MarHUTHOM 1 https://m.edsoo.ru/ff0
UHAYKIUU. JluHMM  MarHUTHOM c9778
WHTYKITUH.
MaruauTHoe TOJIe TPOBOJHHUKA C Bu6miorexa [JOK
2 TOKOM. . Orbit Opcreza. 1 https://m.edsoo.ru/ff0
B3anmMopelicTBue MPOBOJTHHUKOB C
c98fe
TOKOM.
JIaGopaTopHnas pabora bubimorexa [LIOK
3 «/3yyenre MArHHTHOIO MOJS 1 1 https://m.edsoo.ru/ff0
KATYIIKH C TOKOM). c98fe
JleiicTBue MarHMTHOTO IIOJIS Ha
NpoBOJAHUK ¢  TokoMm. Cuna Bu6miorexa [JOK
4 Amnepa. JlabopaTopuas PaﬁOTa 1 1 https://m.edsoo.ru/ff0
«HccnenoBanue nelcTBHUS £9ac0
MOCTOSTHHOT O MAarHura Ha I
PaMKYy ¢ TOKOM».
JleficTBe MarHMTHOTO IIOJIST Ha Bu6miorexa [[OK
5 JIBIKYIILYIOCH 3apAKCHIYIO 1 https://m.edsoo.ru/ff0
gactully. Cuna Jlopenna. PaGora
c9df4
cuisl JIopeHua.
DNeKTpOMarHUTHasT ~ MHJIYKITHSL.
IToTok BEKTOpa MarHUTHOM
6 WHIYKIUU. 2J1C VHYKLIMH. 1
3akoH AIIEKTPOMArHUTHOM
unaykuuu Papajes.
7 JlabopaTopHasn pabora 1 1 Bu6miorexa IJOK
«HUccaenoBanue sIBJICHUSI
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https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

3J'IeKTp0Mal"HI/ITHOI7[ HHAYKIHUW.

https://m.edsoo.ru/ff0
cals0

NHAYyKTUBHOCTD. SBiaenue

CaMOWHTyKIIHH. DJC bubnuorexa [JOK
8 CaMOMHIYKI[HH. Dueprust https://m.edso0.ru/ffo

MAarHAuTHOTO TIOJIA KATyIIKH C ca600

TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpOWCTBA M HUX

MIPUMCHCHHE: [MOCTOSIHHBIE
9 MAarHuThlI, AJIEKTPOMArHUTHI,

AJIEKTPOIBUTATENb,  YCKOPHUTEIU

JJIEMEHTaPHBIX YACTHII,

WHIYKIIMOHHAS TICYb.

Oo6oOmaromuii ypok «MarHuTHOE bub6mmnoreka IIOK
10 Tnoue. DJIEKTPOMATHUTHAS https://m.edsoo.ru/ff0

WHIYKIUSD. cab82

KonTposbHast padora mo teme Bu6miorexa [TOK
11 «MarnuTnoe foJe. https://m.edsoo.ru/ffo

JJIeKTPOMAarHuTHasI

HHIYKITUSD. cad58

CBo0OoIHBIE MeXaHUYECKHE

KOJIeOaHMS. I"apMOHMYECKHe bubimoreka [LIOK
12 KOJIe0anus. VpaBHeHUE https://m.edso0.ru/ffo

rapMOHHYECKHX KoJIeOaHMiA. caf06

[IpeBpanienue sHepruu.

JlaGoparopHas padora

«HccaeqoBanue  3aBHCHMOCTH
13 nepuoga MajblX  KoJedaHmii

rpy3a Ha HUTH OT JJIMHBI HUTH H

MAacchl Ipy3ay.

KonebaTenpbHbIH KOHTYD.

CBOOOIHBIE  DIIEKTPOMArHUTHBIE

KoJeOaHus B HJIeTLHOM Bu6muorexa LIOK
14 KA?{H;?FT;;LHOM Koﬁgcp;' https://m.edsoo.ru/ff0

MeXaHUYECKHUMU 121/ cb820

ANEKTPOMAarHUTHBIMU

KOJIeOaHUsIMH.

dopmyna Tomcona. 3aKoH BuGanorexa LIOK
15 COXpatCHHA JHEpTHH B https://m.edsoo.ru/ff0

HJICaIbHOM KoJIe0aTeIbHOM

KOHTYpE. cbcd

[IpencraBienne o 3aTyXarolIUX

KOJIEOaHUAX. BrinyxneHnbie bubmoreka LIOK
16 MEXaHUYECKUE KoJIe0aHus. https://m.edsoo.ru/ff0

Pe3onarnc. BriHyX1eHHbBIE cbb86

AIEKTPOMArHUTHBIE KOJIEOAHNUS.
17 [TepeMeHHBIN TOK. Bu6nmoreka [IOK
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86

CuHycouJaIbHBIM  NEPEMEHHBIN
TOK. MOIIHOCTh TEPEMEHHOTO
TOKA. AmnurynHoe u
JICUCTBYIOIIEE 3HAYCHHE  CHJIbI
TOKA M HaIIPSDKEHUS.

https://m.edsoo.ru/ff0
chd34

Tpancdopmarop. IlpousBoacrtso,

18 nepeaaya " norpebiieHne
AIEKTPUYECKON SHEPIUH.
YCTpOUCTBO M IPAKTUYECKOE Bu6miorexa [[OK
19 TIpUMCHCHHC ICKTPHHCCKOTO https://m.edsoo.ru/ff0
3BOHKA, I'eHEpaTopa MePEMEHHOro 324
TOKa, JINHUHU 3JIEKTpoIepeaay. =
OKOJIOTUYECKHE  PHUCKH  TpHU
MIPOU3BOJICTBE  DJIEKTPOIHEPTHUU.
20 Kynsrypa UCIIOJIb30BaHUS
BJIEKTPOSHEPTUHA B TOBCEIHEBHOW
KU3HH.
MexaHWYeCcKre BOJHBI, YCIOBHUS
PacIpOCTpaHEHHS.. Tepuoy. bubimoreka [IOK
21 CKOpOCTb ~ PacCIpOCTPAHEHHS U https://m.eds00.ru/ff0
JnuHa BoaHbL.  [lomepeunble u ccab4
MTPOJIOJTHHBIE BOJIHBI.
3ByK. CKOpOCTB 3ByKa. bubimoreka [LIOK
22 I'poMKOCTh 3ByKa. BeicoTa TOHa. https://m.edsoo.ru/ff0
TemOp 3ByKa. cccOc
ONEeKTPOMarHuTHbIE BOJHBIL, HUX bubimoreka [LIOK
23 cBoMCTBa M CKOpocTh. Illkama https://m.edsoo.ru/ff0
3JIEKTPOMATrHUTHBIX BOJIH. ccfed
[TpuHIHIBI paanoCBs3U u
24 TejeBUJEeHHUA. Pa3BuTHE CpENCTB
cBs3u. Paguonoxarus.
bu6mmoreka [IOK
25 Kontponnas pabora https://m.edsoo.ru/ff0
«Kosie0aHusi ¥ BOJTHBD».
cc6f8
IlpsmommHrelinoe bubnuoreka [JOK
26 paclipocTpateHme cBeta B https://m.edsoo.ru/ff0
onHopoaHou cpene. TouedHbrit cd350
WCTOYHUK cBeTa. JIyy cBeTa. =
Otpaxenue CBETa. 3aKOHBI bubnnoreka IIOK
27 oTpaxxeHus csera. lloctpoeHue https://m.edsoo.ru/ff0
1300pakeHUH B IUIOCKOM 3€pKalie. cd4e0
IIpenomnenne csera. [lonHoe Bu6miorexa [IOK
28 BHYTPEHHEE OTPAKCHHC. https://m.edsoo.ru/ff0
[IpenenpHBIK  yrol  MOJHOTO cd7f6
BHYTPEHHETO OTPAKCHHUS. =
29 JlaGopaTopnas padora bubnnoreka LIOK
«H3mepenne MoKa3aTe/s https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

NMpEeJIOMJICHUSA CTECKJIA).

cd67a

JInH3bL } IlocTpoenue BuGmorexa LIOK
30 H306p"i)KeHHH B sun3e. opmyna https://m.edsoo.ru/ff0
TOHKOW  JUH3BL.  YBEJIHUYCHUE
cddle
JIUH3BI.
JlabopaTopHasn pabora
31 «Mccnenosanne CBOIiCTB
H300paKeHuil B JIMH3aX».
Hucnepcusi  cBera.  CJOXHBIN
coctraB Oemoro cmera. Llger.
32 JlaGopaTopuas padora
«Hao/onenune AUCTIEPCHH
CBETaY.
Unrepdepenius cBeTa. Bub6mmorexa IIOK
33 Judpaxmus CBETA. https://m.edsoo.ru/ff0
JudpakuroHHas pemeéTka. ced22
bu6moreka [IOK
34 EEEEPEZZOEEBCBE:;TOBHX BOJIH. https://m.edsoo.ru/ff0
prsat ' cfoze
Onrtnueckue prOOpPbI u
35 YCTPOMCTBA, YCIIOBUS ux
0€301acHOTO TTPUMEHEHUS.
['panwuibr ] MPUMEHUMOCTH Bu6nuorexa LIOK
36 laceeckon MEXAHHIICH. https://m.edso0.ru/ff0
[Moctynatel crienUaTbHOU TEOPHUU f362
OTHOCHTEIIbHOCTH. -
OTHOCHTENBHOCTh Bubnmnorexa [IOK
37 OJIHOBPEMEHHOCTH.  3aMeJJICHHE https://m.edsoo.ru/ff0
BPEMEHHU M COKPAIICHUE JITHHBI. cfa42
IHeprad A MMILYJIbC bubmuorexa [JOK
38 PEJIATHBHCTCKO HaCTHIIBL. CBsi3b https://m. edsoo.ru/ffo
MAacChl C SHEPTHEH W MMITYJIbCOM.
cfc68
DHeprusi NOKosl.
Kountpoabnas padora «OnTuka. bubanoreka LIOK
39 OcHOBBI cHenUAIbHONH TEOPHH https://m.edsoo.ru/ff0
OTHOCUTEJIbHOCTI. cf6f0
bubmuoreka [JOK
40 ®otonbl.  dopmyna  Ilnanka. https://m.edso0.ru/ffo
DHeprus ¥ UMIyJIbC POTOHA.
cfel6
OtkpsiTHE U HCCIIE0BaHHE bubnnoreka IIOK
41 doroopdexra. Omeiter A, T. https://m.edsoo.ru/ff0
CronaeroBa. cffc4
3aKOHBI ) (I)OT(za(b(beKTa. Bu6miorexa [JOK
42 YpaBHeHHE  OJHHITeMHa [ https://m.edsoo.ru/ff0
doTorddekra. «Kpacnas

rpanuna» Gorosddexra.

d015e
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https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e

JaBnenne cera. OmbiTel [1. H.

bubnuoreka [IOK

43 JlebeneBa. XMMHUUECKOE JIEUCTBUE https://m.edso0.ru/ff0
CBeTa. d04a6
TexHuueckue  yCcTpoucTBa U

44 IMPAKTUYCCKOC IIPUMCHCHUC!

(boTodTIeMEHT, ¢doTomaTuuK,
CoJIHEYHast OaTapesi, CBETOIHOI.
bu6mmorexa [IOK

45 Pemenne  sanad o Teme https://m.edsoo.ru/ff0
<<3JICMCHTI)I KBAHTOBOM OIITUKN). d0302
Mogens aroma TomcoHa. OnbITEI Bubmorexa [IOK

46 Peseppopaa o paccesnmio  a- https://m.edsoo.ru/ff0
yactull. [lmanerapHas Monaenb 4091a
aToma. =

bubmmoreka [{OK
47 [Mocrynarer Bopa. https://m.edsoo.ru/ff0
dOafa
N3nyuenne Hu MHOTJIOIIEHNE Bubmiorexa [IOK

48 (boToHoB npu nepexoie aroma c https://m.edsoo.ru/ff0
O,JIHOFS) YPOBHA OHEPrun Ha doafa
Ipyroii. Buael CrieKTpos. =
BosHoBEIE  CcBOMCTBA  YacTHIL.

BouHbr 1e Bpous. bubmorexa IIOK

49 KopnycKyaspHO-BOITHOBOU https://m.edsoo.ru/ff0
JyaJIn3M. CrontaHHoe u dOca8
BBIHY)KJICHHOE H3JIyUYCHHUE.

OTkpBITHE PaIMOaKTUBHOCTH. Bu6miorexa [[OK

50 OnbiTsr Pesepopaa 1o https://m.edsoo.ru/ff0
OTIPEICTICHUIO cocTaBa d0fd2
PaIMOAKTUBHOTO M3TYyYCHUS =
CpouctBa anb(da-, Oera-, ramma-

51 U3Ty4YEHHUS. Bnusinue
pPaIMoOaKTUBHOCTH  HA  JKUBBIC
OpPraHU3MBbI.

OTKphITHE TIPOTOHA W HEUTPOHA. Bu6miorexa [[OK

52 Mzotomer. Am,(ba-pacnaz[.v https://m.edsoo.ru/ff0
DONEeKTPOHHBIK W TO3UTPOHHBIN 41162
Oera-pacnaj. ['amma-u3nydeHue. D
DHeprus CBSI3U HYKJIOHOB B SifIpe.

Snepupie  peakuuu.  SnepHeid bubmoreka LIOK

53 peaxTop. [TpoGiemsl, https://m.edsoo.ru/ff0
MIEPCTIEKTHUBBI, 9KOJIOTHYECKHE d1356
ACTIeKTHI SJIEPHOU IHEPTETUKH.

DneMeHTapHbIe YaCTHIIBI. Bu6miorexa [JOK

54 OTkpbiTHE TO3UTPOHA. MeToabl https://m.edsoo.ru/ffo

HAOJMIOIEHUST W perucTpanuu
SJIEMEHTapHbIX 4YacTHil. Kpyrisiid

d0e38
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https://m.edsoo.ru/ff0d0e38

CTONI «DyHaaMEeHTaIbHbIC
B3aUMOJICUCTBUS. Enuncreo
(GU3NIeCKOU KapTUHBI MUpay.

55

Oranbl  pa3BUTHS aCTPOHOMUH.
[Tpuxknagnoe u
MHUPOBO33pPEHYECKOE 3HAYCHUE
actpoHoMuu. Bwua  3BE3aHOrO
HeOa. Co3Besmusi, SpKUE 3BE3IBI,
IUIAHETHI, X BHJIMMOEC JIBHKCHUE.
ConneuHas cucrema.

56

Comune. CoyiHeyHass aKTUBHOCTE.
Uctounuk oHeprun ConHua u
3BE3]I.

57

3BE31bI, nx OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TTTABHOU
MOCHENOBATEITBHOCTH.
Buyrpennee crpoeHue  3BE3N.
CoBpeMeHHbIE MPEACTABICHUS O
MPOUCXOXKAEHUN W DBOJIOLUHA
CouH11a ¥ 3BE3]I.

58

Mneunsii  Ilytb  —  Hama
lNanakruka. [Tonoxxenune u
nemwxkenne ComnHna B ['amakThke.
lanaktuku. UYepHble ABIPHI B
AJlpax rajJakTUK.

59

Bcenennas. PazOeranue rajjakTuk.
Teopus Bousbiioro B3pHbIBA.
PenukroBoe W3JIy4YEHUE.
MeTraranakTuka.

60

Hepemennsie po0IIeMbI
ACTPOHOMHUHU.

61

KonTpoabHast padora
«JJieMeHTbl  aCTPOHOMHH H
acTpopu3suKmny.

62

O06001aromun YPOK. Poie
¢bu3uKM W acCTPOHOMHUHU B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbLHOU W
ITUYECKON cdepax AesATeIbHOCTH
yeJioBeKa.

63

O6o6maromuit  ypox. Ponp u
MEeCTO (PU3MKM U aCTPOHOMHH B
COBPEMEHHON HAy4YHOM KapTHHE
Mupa.

64

OO6oOmaromuit ~ ypox. Poip
bu3nueckoi TEOpHU B
(OpMHpOBaHHHU TPEICTABICHHHA O
(bu3MUECKON KapTHHE MUPA.
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65

O6oOmaromuit ~ ypok.  Mecro
¢u3nveckoil KapTUHBI MHpa B
obmemM  psay — COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEACTABICHUH O IPUPOJIE.

66

PesepBHbll  ypok. MarnutHoe
ToJie. DneKTpoMarHuTHas

UHAYKIUA.

67

PesepBHbI YPOK. OnTuka.
OcCHOBBI ~ CHEIMATIBHOM  TEOpUU
OTHOCHTEIIHOCTH.

68

Pesepnubiii  ypox.  KBanTOBas
¢u3nka. J1eMeHTbl aCTPOHOMUU U
acTpo(U3UKH.

bu6moreka [IOK
https://m.edsoo.ru/ff0
d1784

OBLIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

68
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https://m.edsoo.ru/ff0d1784
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1.

6. YAEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
1.

@wusuka. 10 xmacc: yueOHUK [uis oOmieoOpazoBar. opraHu3anuid: 0a3oBBIA M yriryod.
ypoBuu/ I'.5l. Msaxkumes, b.b. byxosues, H.H. Corckuii; nox pen. H.A. IapdenrbeBoid. —
M.: Ilpoceemenne, 2023

®uzmka. 11 xmacc: y4yeOHHMK s oOmieoOpas3oBar. opraHu3anuii: 0a3oBBIH W yrayOu.
ypoBuu/ I'.Sl. Mskumes, b.b. Byxoeues, B.M. YUapyrun B.M.; nox pemakuueii H.A.
[MapdenTreBoit. — M.: IIpocBenienue, 2022

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Ousnka. 10 kmacc: y4eOHMK s oOmreoOpa3oBar. opraHu3anuii: 0a3oBBIA W yTIIyoOdl.
ypoBuu/ I'.5l. Msaxkumes, b.b. byxosues, H.H. Cotckuii; nox pen. H.A. IapdenrbeBoii. —
M.: Tlpoceemenne, 2023

Ousmka. 11 kmacc: yueOHWK aiia oOmeoOpa3oBar. opraHu3anuii: 0a30BBIA W YIIIyoOdl.
ypoBuu/ I'.5l. Mskumes, b.b. byxoBues, B.M. UYapyrun B.M.; mox penakuueit H.A.
[MapdentpeBoit. — M.: IIpocsemienne, 2022

Caypos 0. A. ®uszuka. [loypounsie pazpadotku. 10 kiacc: mocodue st obmeodpazoBar.
opranm3anui. — 3-e u3., nepepad. — M.: IIpocsemenue, 2015

Caypos 0. A. ®uzuka. [loypounsie pa3pabdoTku. 1 1kmacc: mocobue nmst odmeodpazoBar.
opranuzanuii. — 4-e uz., nom. — M.: IIpocBemenue, 2017

[TapdentreBa H.A. Coopauk 3amau o ¢usuke. 10-11 xkmaccel: yued. mocodue st
o0meoOpaszoBat. opranmu3aiuid. — M: IIpocsemnienue, 2023

Eprotkun E.C., Eprorkuna C.I'. ®uszuka. CaMmocTOsSTEIHBIE B KOHTPOJIbHBIC U PAaOOTHI. 10
Kiacc: yae0. mocobue s oOneoOpazoBar. opraHu3aiuii: 6a30BbIi U yriyos1. ypoBHH. — M:
[Ipoceemenue, 2023

Eprotkun E.C., Eprotkuna C.I'. ®usuka. CamocTosTEIbHBIE M KOHTPOJIbHBIC U PabOTHI. 11
Kiacc: yae0. mocobue s oOieoOpazoBar. opraHu3aiuii: 60a30BbIi U yriay0i. ypoBHU. — M:
[Ipocsenienue, 2020

[TapdentreBa H.A. ®usuka. 10 xinacc: yued. mocodue s o0meoOpa3oBar. opraHu3aui.
Terpanp mis mabopatopHbIX paboT. ba3oBblii 1 yriyoneHHbI ypoBHU. — M.: [IpocBernienue,
2023

[TapdentreBa H.A. ®usuka. 11 knacc: yued. mocodue st oOmieodpazoBar. opraHu3aruii.
Tetpanp 11 nabopaTopHbIx padboT. ba3oBelil u yrinyoneHHbI ypoBHU. — 8- u3n. — M.:
[Ipoceemienue, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuoreka [IOK
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7. JJUCT BHECEHHUS U3SMEHEHUI

Hara o
XKypHaIy, KOraa
ObliIa clejlaHa
KOPPEKTHPOBKA

Howmepa ypoxos,
KOTOpbIE ObLITH
WHTETPUPOBAHBI

Tema ypoxa,
KOTOpasi cTaja
110CJIe
HWHTCIrpaliun

OcHoBanue WiA
KOPPEKTUPOBKHU

IToamuce
3aMECTHUTEIIS
JIUPEKTOPA MO
YBP
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