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HOACHUTEJIbBHAA 3AIINCKA

[TporpamMma o (usuke 6a30BOro ypoBHS Ha YpOBHE cpenHero odiiero odpazoBaHusi papaboTaHa
Ha OCHOBE IIOJIO’KEHUH U TpeOOBAaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTeIbHON IIPOIPaMMBl,
npencrasieHHbix B PI'OC COO, a Taxke ¢ yu€rom QenepanbHoil padodeld mporpaMMbl BOCIUTAHUS U
KOHLENIMU TpenoaaBaHust ydyeOHoro mnpeaMera «®Pusuka» B 00pa3oBaTENbHBIX OpraHU3aLUAX
Poccuiickoit @enepanuu, peaan3yonmX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI.

Copnepxanue TporpaMMel 10 (puU3HMKe HANpaBleHO Ha (QOPMHUPOBAHHE ECTECTBEHHO-HAYYIHOMU
KapTUHBI Mupa oOyvatomuxcst 10—-11 kinaccos npu o0ydyeHun ux ¢uzuke Ha 0a30BOM YPOBHE Ha OCHOBE
CHUCTEMHO-ACSITEIIbBHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coorserctByeT TpedoBanusm ®I'OC COO
K TUIAHUPYEMBIM JINYHOCTHBIM, NPEAMETHBIM U METalpeJMETHBIM pe3yiabTaTaM OOydeHus, a Takke
YUUTBHIBAET HEOOXOAMMOCTh peai3allii MEXMPEAMETHBIX CBsI3€ll (PM3UKH C €CTECTBEHHO-HAYYHBIMU
y4ueOHBIMU ITpeMeTaMu. B Hell onpenensitoTcs OCHOBHBIE LM U3Y4eHUs (U3UKU HAa YPOBHE CPEIHETrO
obumiero oOpa3oBaHMs, IUIAHUpPYEMble pe3yJlbTaThl OCBOEHUS Kypca (PHU3UKU: JINYHOCTHBIE,
MeTarnpeaMeTHBIC, TPpeMETHBIEC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® [UIaHUpYEMbIE pPE3ylbTaThl OCBOCHHS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4HCIIE

MpeIMETHBIE Pe3yabTaThl MO rojilaM O0yYEeHHUS;

e coJiepkaHue yueOHoro npeamera «dusukay 1o rogaM ooydeHusl.

dusnka Kak Hayka O Hambojee OOMMX 3aKOHAX MPHUPOJBI, BHICTyMas B KadyecTBE Y4eOHOTO
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ] B CHCTEMY 3HAHUA 00 OKpYXKAIOIIEM MHUpE.
HkonpHBIA Kypc (PU3UKH — CHCTEMOOOPA3yIOUIMIl AJii €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MTOCKOJIbKY (pM3NYECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SIBJICHUN, M3y4aeMbIX XUMUEH, Ouosoruei,
¢dbuszuveckoit reorpadueii u actpoHomueit. Mcrosb3oBanne U aKTUBHOE MPUMEHEHHE (PU3MUECKUX 3SHAHUH
OTpeJeNisieT XapakTep M pa3BUTHE PA3HOOOpPA3HBIX TEXHOJIOTMH B cepe SHEpreTHKH, TPaHCIOPTa,
OCBOEHHUSI KOCMOCA, IOJIyY€HHUS HOBBIX MaTepuajoB C 3aJaHHBIMU CBOWCTBaMU M Apyrux. M3ydenue
(bu3MKM BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHUE €CTECTBEHHO-HAYYHOUW KapTUHBI MHpa 00ydaromuxcs,
B (OpMHUpOBaHHE YMEHHI MPUMEHSITh HAY4YHbIH METOJ MO3HAHWSI NPU BBINOJHEHUW MMU Y4eOHBIX
HUCCIIEJOBAHUM.

B ocHOBY kypca ¢pu3uku 17151 ypoBHS cpeiHero oouiero oopazoBaHus MOJOKEH Psi UEH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 MOCTPOCHUSI.

Hoes yenocmunocmu. B COOTBETCTBUM € HEW KypcC SIBISIETCA JIOTHUECKHU 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepuan U3 BCeX pas3leloB (M3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK H
COBPEMEHHOU (PHU3UKH.

Hoesn cenepanuzayuu. B coOTBETCTBUM C Hell MaTepuan Kypca (u3uKu OOBEAMHEH BOKPYT
¢busnueckux Teopuil. Bemymum B Kypce sBiseTcs (OPMUPOBAHUE MPEACTABICHHI O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELUIECCTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanus mnpennojaraeT MCHOJIb30BaHUE T'yMaHUTApHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIIEHUE CBSA3U Pa3BUTHUS (PU3MKU C pa3BUTHEM OOIIECTBA, a TAKXKE
C MMPOBO33PEHUECKUMH, HPABCTBEHHBIMH U HKOJIOTMYECKHUMHU TPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kype Gpusnku npeamnonaraet 3HakOMCTBO € IIMPOKUM KPYroM
TEXHUUYECKUX U TEXHOJIOTUYECKUX IIPUIIOKEHNI U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonozuszayuu peannsyercsi MOCPeCTBOM BBEICHHS SJIEMEHTOB COAEP)KaHUs, MOCBAIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPhIE CBS3aHbI C PA3BUTHEM TEXHHMKH U TEXHOJIOTHH, a
TaKke 00CyX/1eHUs MPoOIeM PallMOHAIBHOTO MPUPOJIOTIOIB30BAHMS U SKOJIOTHYECKON 0€3011aCHOCTH.



CrepkHEBBIMHU JJIEMEHTaMU Kypca (PM3UKM HAa YPOBHE CpPEIHEro Oo0Iero oOpa3oBaHUs SBIISIOTCS
¢usnueckue teopun (popMHupoBaHWE TPEACTABICHUNH O CTPYKTYpE MOCTPOCHHsS (DU3MUECKON TEOPHH,
posii PyHIAMEHTAIBHBIX 3aKOHOB M IIPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSX O MIPUPOJIE, TPAHUTIAX
MPUMEHUMOCTH TEOPHIA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUIA U TIPOIIECCOB).
CHCTEeMHO-ISATEIIBHOCTHBIA TOJMX0J B Kypce (U3WKU peamu3yercs Mpexkae Bcero 3a Cuér
OpraHM3aIy YKCIICPUMEHTAIBHOH JeSITebHOCTH 00yJaromuxcs. s 6a30Boro ypoBHs Kypca (pU3uKu —
3TO UCTIOJIB30BAHUE CUCTEMbI (DPOHTATHHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB H JIA0OPATOPHBIX padoT,
KOTOpBIE B TIporpamMme 1o (pu3uke 0ObeTUHEHBI B OOIIHMH CIIHCOK YUYEHUYECKHX MPAKTHYECKUX PabdoT.
Beizienenue B yka3aHHOM IepedHe J1a00paTOPHBIX padOT, MPOBOIAMMBIX JUISI KOHTPOJS W OICHKH,
OCYIIECTBIISICTCS YIaCTHUKAMH 00pa30BaTEIIBHOTO MPOIEcca UCXO 3 0COOCHHOCTEH TUTAHUPOBAHUS U
ocHamieHusT kaOmHera Qu3uku. [Ipm 3ToM oOecrmeunBaeTcs OBJAJCHUE OOYYAIONTUMUCS YMEHHUSIMH
MIPOBOJINTh KOCBEHHBIC U3MEPCHHSI, UCCIICIOBAHUS 3aBUCUMOCTEH (PM3MUECKUX BEIUYHH U MMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIIOKESHHBIX THITOTE3.
Bonbimoe BHUMaHHME YAETISCTCS PENICHWIO PACUETHBIX M KAueCTBEHHBIX 3amad. [lpm sTtom yis
pacuéTHBIX 3a7ad MPUOPUTETOM SIBISIOTCA 337a4d C SBHO 3aJaHHOW (DU3MYECKOH MOJICIBIO,
MTO3BOJISIFOIIME TTPUMEHSTh N3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, Tak U
WHTETPUPYS 3HAHHS M3 Pa3HBIX pa3aelioB. J[Is KadeCTBEHHBIX 3aa4d MPHOPUTETOM SIBIISTIOTCS 3aJIaHUS Ha
O0OBSICHEHHE MPOTEKaHWsS (PU3NYECKUX SBIECHWHA W TIPOIIECCOB B OKPYKAIOIIEH >XU3HHU, TPeOyromne
BBIOOpa (PU3UIECKOM MOJICITH JUISI CHTYalluy MTPAKTHKO-OPHCHTHPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MarepuasbHO-TEXHUYECKOMY OOECIIEYCHHIO
y4aeOHOTO Tporiecca 0a30BbI YPOBEHB Kypca (U3UKH Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus T0JKEH
U3y4aTbCsi B YCIOBUSAX IMPEIMETHOTO KaOuHeTa (DU3MKU WU B YCIOBHSIX MHTETPUPOBAHHOTO KaOHWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kabuHere (U3MKHA JOHKHO OBITh HEOOX0IMMOe
nabopatopHoe 000pyAOBaHME JUIsl BBIMOJHEHMSI YKa3aHHBIX B IMpOrpamMMe MO (PU3UKE YUYEHUUECKHX
MPaKTUYECKUX PabOT U JEMOHCTPAIIMOHHOE 000PYI0BaHHE.
JleMmoHcTpalMoHHOEe 000pynoBaHue (OPMUPYETCS B COOTBETCTBUM C MPHUHIMIIOM MHUHMMAaJbHOM
JOCTaTOYHOCTU M OOEeCHedrBaeT MOCTAHOBKY MEpPEUYHMCICHHBIX B IMpOrpaMMe MO (PHU3UKE KIHOYEBBIX
JEeMOHCTpalMii  JUIsl  HCCIEAOBAaHUS H3YYaeMbIX SBJIEHUH U  TMPOIECCOB, OHOMIUPUYECKUX U
(GbyH1aMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHIH.
JlaGopartopHoe oOoOpynoBaHHE [UIsl YYEHHUYECKUX MPAKTUYECKUX paboT dopMupyercss B BUEC
TEMaTUYEeCKHX KOMIUIEKTOB U 00OecredynBaeTcss B pacuére OJHOTO KOMIUIEKTa Ha JIBYX OOYydYarolIUXCS.
Temarnueckrne KOMILIEKTHI TaOOPATOPHOTO 000PYIOBAHUS JOJKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
MCIO0JIb30BAHNHU aHAJIIOTOBBIX U IIU(POBLIX TPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BHJIC IU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU IEJSMHU U3yUeHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISFOTCS:
e hopMUpOBaHHE HHTEpPECa U CTPEMIICHUS OOYYaIOIIMXCS K HAYYHOMY H3YYEHHUIO MPHUPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

® pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJe MO3HaHHSI U (OPMHUPOBAHUE UCCIIEIOBATEIHCKOTO
OTHONICHUS K OKPYKAIOIIUM SIBICHUSM;

¢ hopMUPOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3ybTaTa U3yudeHUs OCHOB CTPOSHUSI MaTePUH U
(GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

¢ hopMUpOBaHHE YMEHUIN OOBACHATD SBJICHHS C UCIOJIB30BaHUEM (PH3UUYECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;

e hopMUpOBaHUE TMPEACTABICHUN O poiu (U3MKH AN Pa3BUTUS JIPYTHX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTH.



JlocTibkeHne 3THX IeNiell oOecreunBaeTcsl pelieHrneM CIeIylonX 3aad B mpolecce U3ydeHUs
Kypca (pHU3MKH HA YPOBHE CpeIHETr0 O0IIero 00pa3oBaHuUs:
® IPUOOpPETeHNE CUCTEMBI 3HAHHH 00 OOmMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAass MEXaHUKY, MOJICKYISIDHYIO (U3UKY, OSJCKTPOJAWHAMHKY, KBAaHTOBYIO (H3UKY U
AIIEMEHTHI acTPO(U3UKH;
e OpMHpOBaHNE YMEHHU MPHUMEHSATh TEOPETHUECKHE 3HAHHUA Ui OOBACHEHHS (PHU3MUECKHX
SIBIICHUH B IPUPOJE U JUTSI IPUHSTHUS MPAKTHUECKUX PEIICHUH B TIOBCEIHEBHON )KU3HH;
® OCBOCHHE CIIOCOOOB pEIICHUs pa3IMYHbIX 33734 C SBHO 3aJaHHOW (PU3NYECKON MOJeNblo, 3aj1ad,
M0JIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/IaHNe (PU3NIECKON MOJENH, aJeKBATHOW YCIOBHIM
3a]auu;
® MIOHUMaHWe (U3NYECKUX OCHOB ¥ TPHUHIUIOB JIEHCTBHS TEXHUYECKHX YCTPOWCTB W
TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO CPENY;
® OBJIQ/ICHUE METOJAAMH CaMOCTOSITEJIbHOTO IUTAHUPOBAHHWS W TMPOBEICHUS  (PU3UUECKUX
OKCTIEPUMEHTOB, aHajM3a ¥ WHTEPIPETAlul WHPOPMALUHU, OIpEIeSICHHs] JTOCTOBEPHOCTH
MOJTyYEHHOTO pe3yibTaTa;
® CO3/IaHWE YCJIOBUH UISI PAa3BUTHA YMEHHHA MPOEKTHO-HCCIENOBATEIBCKONW, TBOPYECKOU
TS TEITbHOCTH.
Ha u3ydenue ¢usuku (0a30BBI YPOBEHB) Ha YPOBHE CpPEAHETO OOIIEro oOpa3oBaHUS OTBOJIUTCS
136 gacos: B 10 kiacce — 68 wacoB (2 gaca B Heneno), B 11 kiracce — 68 gacoB (2 9aca B HEJIETIO).
[Ipennaraempiii B mporpamme 1o ¢u3nuke mNepedeHb J1a00paTOPHBIX M MPAKTHYECKUX pPadoT
SBIISIETCSI PEKOMEHIOBAaHHBIM, YUUTENb JeJaeT BBHIOOP MPOBEACHUS JTa0OPATOPHBIX pabOT M OTBITOB C
Y4ETOM MHAUBUAYATHHBIX 0COOCHHOCTEH 00yUarOIIMXCS.



COJEP)KAHUE OBYYEHUA
10 KUIACC

Pa3nes 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Posis
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS MIPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumnotessl. Ousnveckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HYECKHX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Ponp u mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpPa, B
MIPAKTHUYECKON IEATEIbHOCTH JIFOACH.

Jlemoncmpayuu
AHasnorosble U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUH Ha OCH CHCTeMBbl KoopauHaT. Clo)kKeHHe TepeMelieHUu 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIWKEHHE. ['padmku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MTEPEMEILLECHNS] MATEPUAIbHON TOUYKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MAaTepUAIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHas cKopocTh. Ilepuon u
yacTtoTa oOpaieHus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI ¢ UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHWS ~ MEXAY  MOYTSIMH,  NOPOMAEHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE DPABHBIE MPOMEXYTKA BpPEMEHM IMPH PABHOYCKOPEHHOM JBHKEHUU C
HayaJIbHON CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepsoiid 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
oTc4Yéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unuu cwi. Bropoi 3akon Hbiorona mms
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoJyibkeHus, kaduenus). Cmna Tperus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Koaddumument tpenus. Cuia COpoOTUBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMeHT cuabl OTHOCUTENIBHO Ocu BpamieHus. Ilnedo cunbl. YcnoBus paBHOBECHS
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHWE: TMOAMIUITHUKY, JIBM)KCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT AehOopMalHu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka 1o HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmiynsc MaTepualibHOM TOUKH (Tela), CHCTEMbl MaTepUaIbHBIX ToUeK. MIMIynbc CHIIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprus mMaTepuaibHOW TOUYKU. TeopemMa 00 M3MEHEHMHM KUHETHYECKOU
SHEPrUH.

[ToTenmmaneHas sueprus. [loTeHnuanpHas sHeprus ynpyro Ae(GopMUPOBaHHOM MPYKUHBI.
[ToTennmanpHas 3HEprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPrUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckne ycTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo MOTEHIMATBLHOM YHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nen 3. Moaeky/sipHasi puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHYECKOM TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
BbpoynoBckoe nBmxkenue. Huddysms. Xapaktep ABWKCHHS UM B3aUMOJCHCTBUS YaCTHII
BemecTBa. Mojieu CTPOCHUSI Ta30B, KHUAKOCTEM M TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BEIIECTBA HA OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyl. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenscus.

Mogens uaeansHOoro Ta3za. OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KHHETUYECKOU TEOPHH
UJeaTbHOTO Ta3a. AOCONIOTHAsh TeMIlepaTypa Kak Mepa CpeAHeW KHHETUYECKOW JHEepruu
TEIUIOBOrO JABWKEHWS dvactul rasza. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akon [lanproHa. M3omporecchl B UACAaTLHOM Ta3e C
MTOCTOSTHHBIM KOJIMYECTBOM BelIecTBa. | 'paduueckoe MpeacTaBiIeHHE U30TPOIIECCOB: H30TEPMa,
n30x0pa, u3obapa.

Texnudeckue ycTpoicTBa U MIPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOUIME JTUCKPETHOE CTpPOEHME BemiecTBa, ¢GoTtorpaduu  MOJEKY
OPraHM4YeCKUX COCTMHECHUMH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIECKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAs IPUPO/LY NABJICHUS ra3a HA CTEHKHU COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATIBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenve Macchl BO3/AyXa B KIIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHid 00béMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMy COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpEHHsAsI 3HEprus TEPMOJIMHAMHYECKOM CHCTEMBI U
criocoObl e€ m3meHeHus. KonndyectBo TeroTsl U pabota. BHyTpeHHSs sHEprus 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTb, KOHBEKIMS, U3JIydEHUE. Y JelIbHAast
TEIII0EMKOCTD BellecTBa. KolnuecTBo TEmIOTHI pH TeIUIonepeaaye.

[Tonsitne 006 ammabGatHOoM mporecce. IlepBeiit 3akoH TepmoauHamuku. [IpuMmeHeHue
MEepPBOTO 3aKOHA TEPMOIUHAMUKH K u3ompoleccam. I padudeckas uHTepnperanus paboThI rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPOIE.

TernnoBbie MamuHbI. [IpuHIUTIBL AeiicTBUS TeMIOBBIX MamtuH. [IpeoOpa3oBanus SHEPTUHU B
TEIUIOBBIX MamuHax. KoaQuimeHt none3Horo aecTBus temaoBoid mamuHbl. [ukn KapHo u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUIYECKHE MPOOIEMBbI TETIOOHEPT€TUKH.

TexHuueckre YCTpOWCTBA M MPAKTUUECKOE NPUMEHEHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

V3MeneHne BHYTpEHHEW SHEPrMM Tejla IMPH COBEPUICHUH pPaOOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue >Qupa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpAIINA).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIionepeaaye.

OmnpIT M0 aguabaTHOMY PaCHIMPEHHIO BO3yXa (OTIBIT C BO3IYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpazoBannie u KoHaeHcanus. Mcmapenue u  kuneHue. AOCONIOTHasT U
OTHOCHTEJIbHAS BIIAXKHOCThH BO3ayxa. HackllieHHbIN Tap. YenpHas TEIioTa mapooopa3oBaHus.
3aBUCUMOCTb TEMIEPATYPhl KUIIEHUS OT JIaBJICHUSL.

TBépnoe Teno. Kpucrainmuyueckue u amopgHbie Terna. AHU30TPOTIUSI CBONCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenue u kKpuctamnuzauus. VY aenpHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckne ycTpoWcTBa W MPAKTHUECKOE MPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUM TOJY4YEeHHS COBPEMEHHBIX MaTepHajoB, B TOM  4YHUCIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pa3znena 4. DiiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

OnexTpu3anus Tel. ONEKTpUYECKUM 3apsal. JlBa BHIA DJJIEKTPUYECKUX  3apsiOB.
IIpoBOJHUKH, NUANEKTPUKU U NOJYIPOBOJHUKH. 3aKOH COXPAHEHHUS IEKTPUYECKOTO 3aps/a.

B3aumopneiicteue 3apspoB.  3akoH  Kynona. ToyeuHelii  2leKTpUYECKHH  3aps.
Onexrpuueckoe mnoJie. HanpsokénHocTe anektpuyeckoro nods. IlpuHnmn cynepnosunuun
AIEKTPUYECKUX TOJIEH. JINHNN HANPSYKEHHOCTHU IIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpoctarndyeckoro nois. [loTeHuman. Pa3HOCTh  MOTEHIMAJIOB.
IIpoBOAHUKHY U AUDIIEKTPUKU B MIEKTPOCTATUYECKOM IT0JIE. JIUdIIEeKTpUYECcKast IPOHULIAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DIEKTPOEMKOCTb IUIOCKOTO KOHJAEHCATOpa. OJHEprus
3aps’KEHHOIO KOHJIEHCATopa.

TexHuueckre yCTpPOMWCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI, JIIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE SJIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmMoenicTBre HadIEKTPU30BAHHBIX TEIL.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHcCAaTopa OT IUIOIIaJu IUIACTHH,
PAcCTOSTHUSA MEXK/Ty HUMH U TUAJICKTPUICCKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DnexTpuyecKuil TOK. YCJIOBHSI CYIIECTBOBAHMS 3JIEKTPUUECKOrO TOKa. VICTOYHMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jxoyns—Jlenia. MOIHOCTB AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTh COITPOTUBIICHUS METAIIJIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJIYIPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpaxX M paciiaBax AJIEKTPOJUTOB. JIEKTPOJIUTHUYECKAS
JUcconManus. JIEKTPOIU3.

DIIEKTpUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psaa. MosHusl.
[Tna3ma.

Texuuueckne ycTpoilcTBa U MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, MCTOYHHMKHM TOKa, 3JEKTpPOHArpeBaTelbHble MPUOOPBL, AIIEKTPOOCBETUTEIILHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHHS, BAKYyMHBIH IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJI, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTHUBIICHUS IWJIMHIPUYECKUX TPOBOJHUKOB OT JJIWHBI, IUJIOMIAIN
MOTIEPEYHOr0 CEYCHUS U MaTepuaa.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue ANEeKTPOABHKYIIEH cuibl. KopoTkoe 3aMblkaHHe rajibBaHHYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenue SIeKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € y4ETOM
COJIepKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTWKH, OWOJIOTUH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouamus, CBSI3aHHBIE C H3YYCHHEM METOJOB HAyYHOTO ITO3HAHHMS:
SBJICHUE, HAYYHBIH (akT, TUmoTe3a, (usuyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHHe,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBl YypaBHEHHMW, JHWHEWHas ¢GyHKuus, mapabona,
runep0oia, ux rpaduKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIUU: CHHYC, KOCHHYC, TAHT'€HC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl M HMX IPOCKIHWH HA OCHU
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBIKEHUE B KUBOU npupoje, mudpdysus, ocMoc, TEIIoo0MeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIDHAsE Macca, TEIUIOBbIE CBOWCTBA TBEPABIX Tell, JKUAKOCTEH M Ta30B, DJICKTPUYCCKHE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNE JIBMKEHHUH C MCIIOJIF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIIMITHUKYN, WCIOJh30BAHME 3aKOHA COXPAHEHUS WMIYNIbca B TEXHUKE (pakera,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTepHaJIOB, B TOM YHUCIIE
HAaHOMATEepUAJIOB, U  HAHOTEXHOJIOTHH,  DJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoOMACHUMHAA UHOYKYUA

[TocTrosiHHple MarHWThl. B3anMoneiicTBHE NOCTOSHHBIX MAarHuTOB. MarnuTHoe IoJIE.
BekTop marauTHOM nHAyKUMU. [IpuHIMNO Cyneprno3uMi MarHUTHBIX M0JIeH. JIMHUM MarHUTHOM
nHayKnuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUMU T0JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E 1oJie IPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IPOBOJIHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOyJIb U HalpaBIICHUE.

Cuna JlopeHua, e€ MoOayap W HampaBieHHe. JIBWKEHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. PaGorta cunbl Jlopenna.

SBneHue HIEKTpOMAarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUU B IMPOBOJAHHUKE,
JBIKYILIEMCS IOCTYNATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJI€.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKITUH.
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DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3IEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[erictBue cuibl JIopeHI1a HA HOHBI JIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJIBIKYILEH CUIIBI MHIAYKIIMH OT CKOPOCTH M3MEHEHMs] MarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO TIOJISI KATYIITKUA C TOKOM.

UccnenoBanue neiicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIEHUS SIEKTPOMArHUTHOW WHIYKITHH.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle Koae0anus

KonebarenpHast cucrema. CBOOOmHBIE MexaHWYECKHME KoJjeOanus. [‘apMoHWYECcKue
kosebanus. Ilepwon, dwacrora, amrumryma W ¢asza kojeOanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHHWE TapMOHHYECKUX KojeOanuil. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

KonebatenpHbiii kOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJEOAHUS B UICATHBHOM
KOJIeOATeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHWYECKUMH M DJICKTPOMAarHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS PHEPTUM B HACATILHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaronux KoJjieOaHUsSX. BBIHYKIEHHbIE MEXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeiHykIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiii Tok. CHHYCOMAATbHBIA MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKEHUS.

Tpancdopmarop. IlpousBojacTBo, mepemaadya W MOTPEOJCHUE DJICKTPUUYCCKON IHEPTHH.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE AJIeKTpodHepruu. KynbTypa HCIoOIb30BaHUS
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckre YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKA, JINHUHU AJIEKTporepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUECKUN
MasITHUK).

HaGnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.
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CBOOOTHBIE IEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKA M HANpPsDKEHUST OT BPEMEHH)  JUIS
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogenb TUHUM 3IEKTPOIEepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnepoBanue 3aBUCUMOCTH TIEPHO]Ia MAJIbIX KOJICOaHUM Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUnHblE 60 IHbL

Mexanudeckue BOJIHBI, ycloBUs pacupoctpaHeHus. [lepuoa. CkopocTs pacpocTpaHeHus
u JnuHa BodHBL [lomepeunble W TpojosbHBIE BOJHBL. MHTepdepeHuus u audpaxius
MEXaHHYECKHUX BOJIH.

3Byk. CxopocThb 3ByKa. ' pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3IYYCHHsS JJICKTPOMArHUTHBIX BOJH. B3ammHas
opueHTanus BekTopoB E, B, V B snmekrpomarHuTHON BoJiHEe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHUE, TMpeloMIieHne, moJsipu3anus, audpakius, wuHtepdeperims. CKOpocTb
ANIEKTPOMArHUTHBIX BOJIH.

[IIkama >MeKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe 3JeKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

[TpuHIAIIBI paIUOCBS3U U TEIEBUACHUS. Paaromokarusi.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YJIBTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, PaaIdoNpUEMHHK, TEIEBH30D,
anTeHHa, Tenedpon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komneb6mromeecs Teno kKak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIICHUS MEXaHUIECKUX BOJIH.

Hab6mronenue narepdepeHuu U AUGpaKiuy MEXaHUISCKUX BOJTH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBsSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KOJICOaHUI.

HccnenoBanne  CBOMCTB — AJICKTPOMArHMTHBIX — BOJIH:  OTPaKEHHE, IPEIOMIICHHE,
noJsipu3anys, Judpakiuus, HHTepdepeHIns.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonuHeliHOE pacIpoCTpaHEHHE CBETa B OJJHOPOIHOU Ccpefie.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300paKeHUH B IIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHHS CBeTa. AOCOJIOTHBIMA  TOKa3aTelb
npenomiieHus. [loaHoe BHyTpeHHee oTpakeHue. lIpenenbHBIM Yrojl MOJTHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro ceera. Ler.
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CoOuparomue U paccenBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
OTITUYECKAs CHJIa TOHKOU JIMH3BIL. [locTpoeHne n300paxeHnii B COOMPArOIINX U PaCCEHBAIOIINX
nuH3ax. PopMysia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaAOJIO/ICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(EPESHIIMOHHON KapTUHE OT IBYX CHH(A3HBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M TPAKTUYECKOE MPUMEHEHUE: OYKH, Jyna, (oToammapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIHOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonHeiHOE pacmpocTpaHeHUEe, OTPAKEHHE W MpelomiieHHe cBera. OnTHudecKue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns NpeoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH
['panuubl MPUMEHUMOCTH KJlacCMYecKOW MexaHukH. [locTynarsl cnenualibHON TEopuu
OTHOCHUTEJIbHOCTH: WHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprus U UMITYJbC PEISITUBUCTCKOMN YaCTHULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl MOKOSL.

Pa3nen 7. KBanroBasi pusznka

Tema 1. Inemenmot K6aHMO6OU ONMUKU

®otonbl. Gopmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.

OtkpeiTie U uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHbI
¢dororpdexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.

JaBnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.
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TexHuuyecKre yCTpPOHCTBA M MPAKTHYECKOE MPUMEHEHHe: (OTO3IEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
Mozenb aroma. [loctynarel bopa. M3nydyenue u nornoimienue (GOTOHOB MPU MEPEXOJE aToMa ¢
OJIHOTO YpOBHSI B3Hepruu Ha Apyroil. Buapl crnekrpoB. CnekTp ypoBHEWH 3Hepruud aroma
BOJIOPOJA.
BonHoBsbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckynasipHO-BOJIHOBOW Tyann3M.
CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.
TexHuueckre yCTpOMCTBA W IPAKTUYECKOE INPHUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(criekTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habmonenue nuHedvaTbIX CIEKTPOB U3JTy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGmronenune nuHeHyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIUE  CII0OKHOCTH CTPOCHHS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa no onpeneneHno coctaBa paJioakTUBHOIO H3JTyUEHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHE TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsin siapa. MaccoBoe unciio saapa. M30Tormnsl.
Anbba-pacniaz. DJIEKTPOHHBIM M MO3UTPOHHBIM Oera-pacnaj. ['amma-usmydeHue. 3aKoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peakrtop. TepmosimepHbiii cuHTe3. IIpoOmeMbl W TMEPCIEKTHBBI  SACPHOU
SHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI SIIEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
@dyHaaMeHTanbHble B3auMoieiicTBusl. EqMHCTBO pusznueckoit KapTUHBI MHpa.
TexHnueckre ycTpoNCTBAa M NMPAKTHUYECKOE NMPUMEHEHHE: JO03UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU
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Oranel pa3BuTHd acTpoHoMuu. llpukinagHoe UM MHpPOBO33pEHUECKOE  3HAUYEHHUE
aCTPOHOMHUHU.

Bun 3Bé3an0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTUBHOCTb. Mcrtounuk sHepruum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIacC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJEN0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOU
nocyieIoBaTeabHOCTU. BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHBbIE IPEJCTABICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTalnbl KU3HU 3BE3L.

Muineunsiii [Tyts — Hama I'anaktuka. [lonoxxenne u nemxenue Conuna B ["'anmaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBasapsl. YEpHbIE ABIPHI B siApax rajlakTUK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. Pazberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTrypa Beenennoil. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C HCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJIeNIeHUs MOJI0XKEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro norymapus 1 spKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3wkn w acTpOHOMHMH B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHOW U
THUYECKOM cdepax IesATeNbHOCTH 4YeJNOBEKa, pojib W MeCTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HAaydYHOW KapTHHE MHUpPa, POJb (PU3HUYECKOW Teopud B (POPMUPOBAHUU
MpEeACTABICHUHN 0 (U3NUECKONW KapTHHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usmku 0azoBoro ypoBHs B 11 Kiacce OCyIIECTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€H € KypcaMH MaTeMaTuKH, OHOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nouwsamus, CBS3aHHbIE C HU3YYEHHMEM METOJIOB HAYyYHOTO MO3HAHMUS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIUYHMHA, 3aKOH, TeOopus, HaOIIOJCHHE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJMHAT, CII0)KEHHWE BEKTOPOB, MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TI0JI00US TPEYTOJILHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

buonocus: snekrpuyeckue SBICHUS B KUBOM Mpupoje, KoledaTelabHbIe ABWKEHUS B
KUBOM NPUPOJE, ONTUYECKHE SBICHHUS B JKUBOM INPHUPOAE, NEHCTBUE DAaJUalMU Ha >KUBBIC
OpraHU3MBbI.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTaNINYeCKash CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHbBIN aHaIN3.

l'eoepaghus: MarHUTHBIE TIONIFOCA 3€MITH, 3aJIeKH MarHUTHBIX PyA, (HOTOChEMKA 3eMHOU
MIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.
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Texnonozusn: TMHUM HIIEKTPOIIEPENay, TEHEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOIBUTrATElb,
WHAYKIIMOHHAS TMeYb, pajap, paAuONpPUEMHHK, TEJIEeBH30p, aHTeHHa, TenedoH, CBY-mneus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONITUKA, COJTHEYHAs OaTapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHET0 OOIIero oOpazoBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJIBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3ylbTaThl OCBOCHUS ydeOHOro mpeaMera «DH3MKa» JODKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJCTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMIHOCTH, CHUCTEMOW IICHHOCTHBIX OPHWCHTAlMH, IMO3UTUBHBIX BHYTPEHHHX
yOKICHHUI, COOTBETCTBYIONIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3aliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHOM JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh TPWKIAHCKOW  IMO3WIIMM  OOYYAMOMIErocss KaK aKTHBHOTO W
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYEITOBEUSCKUX TYMAHUCTHUYCCKHX M JIEMOKPATHYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATSIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIILHON OpraHU3aIliH;

YMEHHE B3aWMOJICHCTBOBATh C CONHAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NESTETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMSI:

c(hOopMUPOBAaHHOCTh POCCUICKOM TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHIKCHHSM POCCHUHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHUBATh CHTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOWYUBOTO OYyIyIIETo;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKJIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpEC K pa3auuHbiM cdepaMm TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM 4YHUCIE
CBSA3aHHBIM C (DM3UKOW W TEXHHMKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyrieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

c(hOPMUPOBAHHOCTh DKOJIOTUYECKOW KYIbTYPHI, OCO3HAHHE TJI0OATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;
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IJIJAHUPOBAHUE U OCYLIECTBICHUE JIECUCTBUI B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIMpeHHe OMbITa JACATEIbHOCTM SKOJIOIMUYECKON HANpaBlIE€HHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILIECTBJISATh IPOEKTHYIO U MCCIIEI0BATENbCKYIO EATEIIbHOCTh UHANBUIyaIbHO U B IPYIIIIE.

METAINIPEIAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
bBa3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JIeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh TUIAH PEHIICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIONIUXCS MaTePHUATBHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YJHTATOB IICIISIM,
OIICHUBATh PUCKH TIOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAbOTy B YCIOBHSAX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIJICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TMOHATHSIMH W METOJIaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-UCCIICIOBATEIILCKONH M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHUs 3a1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHHSI,

BJIAQJICTh BHUJAMH JICATCIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHHWS, €r0 HMHTEPIPETALUH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX Y4YCOHBIX CHTyallMsX, B TOM YHCJC IPH
CO3JaHUH Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpOBATh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh apryMEHTBhI Ui J0Ka3aTelbCTBA CBOMX YTBEPIKICHHIA,
3aJ1aBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TIONYYEHHbIE B XOJE€ peUIeHHs 3a7auyd pPe3ylbTaTbl, KPUTHUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BAaTENbHOM NEATEIHHOCTH, B
TOM YHCTIE IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXO0IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.
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Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPIPETAHIO HHPOPMALIUY PA3TUYHBIX BUIOB U (HOPM IPEACTABICHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCII0JIb30BaTh CpeAcTBAa WH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOIMI B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN SPTOHOMHKH, TEXHUKU 0€301IaCHOCTH, THTUEHBI, pECYpCcOCOepeKeHNUsI, PABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COACPIKAaHUS B pa3MYHBIX (dopMmarax ¢ y4ETom
Ha3HayeHus WHQOpMalMM U 1ENEeBOW ayIUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMmyHHnKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITH O0IIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIB30BAHHEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUIAYAIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX IEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JCSATEIHHOCTH, OPraHW30BBIBAaTH M KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUHM, pPACIPENENATh POJIU C YYETOM
MHEHHI Y9aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
10 pa3paboTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJCH C TO3WIMKW HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOMW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
aCTPOHOMUU, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IIAH PEIICHUS] PACUETHBIX M KauyeCTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIUXCA PEeCcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MPeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (HOPMHUPOBAHUIO UM TPOSBICHUIO JSPYIUIMU B objactu (QU3UKH,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
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JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIQJICTh HABBIKAMH TIO3HABATENILHOW pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

WCTIOIH30BaTh IPUEMBI peIeKCHH TSl OLIEHKH CUTYAIIH, BEIOOpa BEPHOTO PEIICHHS;

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

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTAaTKU U JIOCTOUHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nponecce noctuxkeHus IMYHOCTHBIX PE3YIbTATOB OCBOEHUS MPOTrpaMMBbl IO (PpU3UKE 115
YPOBHS CpellHero o0iiero oopa3oBaHusl y 0OyUaIOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIOCOOHOCTh NOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUsI COOCTBEHHOM SMOITMOHAIBHOU C(hephl, ObITh YBEPEHHBIM B ce0e;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE PUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHUE, CIIOCOOHOCTh aJanTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKIIOYAIOIIEH CTpEMJICHHE K JIOCTIKEHHUIO LN U YCIEeXYy,
ONTUMMU3M, UHUIIUATUBHOCTh, yMEHHUE JIEUCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh SMOILMOHAIBHOE COCTOSIHUE JAPYrHuX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

NPEJIMETHBIE PE3YJIbTATbBI

K xoniy obyuenus B 10 kiiacce mpenMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEeMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (HOPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B MPAKTHUYECKON
NeSITeNIbHOCTH JIFOZICH;

YUUTHIBaTh TPAaHUIBl NPUMEHEHHS H3YUYEHHBIX (PU3UUYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUUaIbHas cUCTeMa OTCuY€Ta, abCOJIOTHO TBEPAOE TENO, MICANBHBIA Ta3, MOJIEIU
CTPOEHUS Ta30B, )KHJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIEKTPUUECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (U3WYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOpPHH CTPOCHHUS BEUIECTBA U DIEKTPOIUHAMUKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpPsIMOJMHEWHOE MIBWKEHHE, CBOOOJHOE TaJeHHE Tell,
JIBUKEHHE 10 OKPY)KHOCTH, HHepuus, B3auMmojeictBue Tten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeJl, U3MEHEHHE 00bhEMa Ted MPH HarpeBaHUU
(oxyakieHnn), TeTJIOBOE paBHOBECHE, HCTIapeHe, KOHACH CAIlUs, TNIaBlIeHUE, KPUCTAIITU3aIlu,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBILIEHUE JTABJIEHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPHITOM
COCyJle, CBA3b MEXIYy IapaMeTpamMu COCTOSIHMSI Ta3a B M30MPOLECcCaxX, SJEKTPU3ALMS Tel,
B3aUMOJICIICTBUE 3apAJIOB;

OTIMCHIBATh MEXaHWYECKOE NIBIKEHUE, UCTONb3ysl (U3NYECKUE BEIMUYMHBI: KOOPAMHATA,
MyTh, NEpPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHila, UMIYJIbC Teja, KMHETHYecKas
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SHEprus, MOTEHIHAIbHAs SHEPrus, MeXaHudyeckas paboTa, MEXaHWYECKas MOIIHOCTb; IPH
ONMCAaHUM TPABWIBHO TPAKTOBaTh (U3WYECKUH CMBICH HCIOJB3YEMBIX BEIMYUH, HX
0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYHHY
C IPYIrUMH BEIMUYUHAMU;

ONMCHIBATh H3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEJI M TEIJIOBBIE SIBJICHUS, MCIIONb3YS
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas OSHEprus
Xa0TUYECKOTO JIBUYKEHUS MOJIEKYJ, CpEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJMUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEPrus, padora ras3a, KOA(PQHUIMEHT MOJIE3HOTO ACUCTBUS TEIJIOBOTO
JIBUTATEIIS; IPY OTIMCAHUH MTPABUIBLHO TPAKTOBATh (DU3MUYECKHI CMBICI HCIIOJB3YEMbIX BEIUYHH,
ux OOO3HAYCHWsS] W EIUHHIBI, HAXOIUTh (DOPMYNBI, CBS3BIBAIONINE MAHHYIO (QH3UIECKYIO
BEJIMYMHY C JPYTUMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBONCTBA BEIIECTBA U JJIEKTPUUYECKUE SIBICHUS
(mpo1iecchl), UCIMOJIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIS, MOTEHIMAN, Pa3HOCTh NOTEHLUANOB; IMpPU OINHUCAHUU IPABUIBHO
TpakTOBaTh (U3NYECKUII CMBICT MCHOJIb3YEMbIX BEIUYMH, HUX OOO3HAUYEHUS U €JWHULIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIUIBL: 3aKOH BcemupHoro tarotenus, |, Il u Il 3akonsr HbioTOHa, 3aK0oH coxpaHeHus
MEXaHUYECKOM 3HEPTruu, 3aKOH COXpPAaHEHUS MUMITYJIbCa, TPUHLIUI CYHNEPIIO3UIINY CUJI, TTPUHLIUIT
paBHOMpPABUS MHEPLHUATIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEIIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CpPEAHEW KHUHETUYECKOW HSHEPruM TEIJIOBOTO JIBH)KEHUS
MOJIEKYJT C aOCOJIOTHOW TeMIepaTypoi, MEpBBIM 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHCHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuuaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ICHCTBUS MAlIMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nuyaTth yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITNOJIHATh 3KCIEPUMEHTBl 110 MCCIEJOBAHUIO (PU3MUECKUX SBICHUH M IPOLIECCOB C
UCIOJb30BAHUEM  IPSIMBIX M KOCBEHHBIX H3MEpPEHUH, I@pu 3ToM  (GOpMYJINpOBAThH
npobiemy/3agayy M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, CcOOMpaThb YCTaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYLIECTBJIATh MpPSIMbIE W KOCBEHHBbIE W3MEPEHUs (QU3UUECKUX BEJIWYHMH, INPU ITOM
BbIOMPATh ONTHUMAJBHBIA CIIOCOO W3MEPEHHs M HUCIOJb30BATh H3BECTHBIE METOJbl OLIEHKH
MOTPELTHOCTEH U3MEPEHUI];

UCCIIeIOBAaTh 3aBUCHUMOCTH MEXAy (PU3MUYECKMMHM BEJIMYMHAMH C MHCIOJb30BAaHUEM
OpSMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYMH B BHUJE TaOiMIl U IrpadUKOB, JeIaTh BBIBOJIBI
10 pe3ysbTaTaM HUCCIIEA0BaHUS;

coOmoaTh IpaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAO0BAaHMM B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1abOPaTOPHOTO 000 PYIOBAHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJU3a YCJIOBHS 33Jauyil BHIOUPATh (PU3HMUECKYIO
MOJieNb, BBIIENATh (DU3NYECKHE BEIMYMHBI M (OPMYINbI, HEOOXOAUMbIE Ul €€ peleHHs,
MIPOBOJIUTH PACUETHl M OIICHUBATh PEAIbHOCTH MOTyYECHHOTO 3HAUeHUS! (PU3HMUECKOM BETMYMHBI;

pelaTh KaueCTBEHHBIE 3aJauyd: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJIeHU ¢ ONOpOoi Ha M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHHUS,;
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UCIOJBb30BaTh MPH pEIICHHH Y4eOHBIX 3aJa4 COBPEMEHHbIE HH(POPMALUOHHBIC
TEXHOJIOTMM JUIsl NIOMCKA, CTPYKTYpPUpPOBAHUS, MHTEPIpETAlMM WU IPEJICTaBICHUs ydyeOHOU U
HAYYHO-TIONMYJISIPHOW HWH(POPMALIMKU, MOJYYEHHOW W3 PAa3TUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJTM3UPOBATH MOJyIaeMyI0 HH()OPMAITHIO;

MIPUBOJIUTh MPUMEpPHI BKJIAAA POCCUUCKHUX M 3apyOexkHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIONB30BATh TEOPETUYECKUE 3HAHUA 1O (HU3UKE B TOBCEAHEBHOW IKU3HH IS
oOecrieyeHns OE30MACHOCTH MPH 0OpaLIeHUN ¢ MPHOOPAMH U TEXHUYECKUMHU YCTPONCTBAMU, JUIS
COXPAHEHUS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKaloUlei cpene;

paboTaTh B IPyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIEH, IUIAHUPOBATh paboOTy
IPYNIbl, PAlUOHAIBHO pacHpenensaTh OOf3aHHOCTH U IJIAHUPOBATh JESITENBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKIJIAJl Ka)JOr0 M3 YYAaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy obyuenus B 11 kiiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMepax posib U MecTo (PM3HKU B (OPMHUPOBAHUM COBPEMEHHOM
Hay4YHOW KApTHUHBI MHUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOH
JEeSITeNbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJIENel: TOUYeUHbIN
AIIEKTPUYECKHUI 3apsii, Jyd CBEeTa, TOYEUHBIM HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAsi MOJIEIb aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBICHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
NIEKTPOJUHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOE, MarHuTHOE JEHWCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEHCTBHE MAarHUTHOTO IOJII HA IPOBOJAHUK C TOKOM M JBWXKYLIUICS 3apsn,
JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEITHOE PACIIPOCTPAaHEHUE CBETA, OTPAKEHUE,
npejaoMieHue, HHTepdepeHuus, Audpakuus W MOJAIpU3aLus CBeTa, JUCIEpCUs CBeTa,
dhoTornekrpuueckuii 3¢pdexT (pororddekt), cBeToBOE NaBlICHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs! U UCKYCCTBEHHAs paJInOAKTUBHOCTb;

ONMCBIBATH HU3YYEHHBIE CBOMCTBA BEILECTBA (IJIEKTPUUYECKUE, MArHUTHbBIC, ONTHYECKUE,
JIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U IJIEKTPOMArHUTHBIE SBICHMS (IIPOLIECCHI),
UCHOJNb3ys (U3NYECKUE BEIMYMHBI: 3IEKTPUUYECKHM 3apsa, cuia TOKa, 3JIEKTPUUYECKOe
HanpsHKeHUeE, JIEKTPUUYECKOE CONPOTUBIIEHUE, PA3HOCTD MTOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKIMS MarHUTHOro mous, cwia Amnepa, cwia JlopeHua, MHIYKTHBHOCTb
KaTyIIKH, SHEPIHus 3JIEKTPUYECKOI'0 M MAarHUTHOTO NOJIeH, MepHoj W 4YacToTa KojeOaHWil B
KoJ1e0aTeabHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOLiecce FapMOHUYECKHUX 3JIEKTPOMarHUTHBIX
Kose6aHul, (POKyCHOE paccTOsHHME M ONTHYECKas CWJIa JIMH3bl, MPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICI MCIOJIb3YEMbIX BEIMYMH, HUX OO003HAUYEHUS M EIUHMLIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3bIBAIOLINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C JPYTUMH BeTUUUHAMM;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS U TPOLECCHI, HCHONB3YS (u3NUYecKue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUs U
uMIynbc (OTOHA, MEPUOJ TMoJypacnaja, SHEeprus CBSA3M ATOMHBIX s1ep, NpPH ONHMCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, HUX OOO3HA4YeHUs U
€IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIIME IAHHYIO (DPU3WYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETMUUHBI;
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aHATM3UPOBATh (PU3MUYECKUE MPOLECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
OpUHIMIBL:  3akOH OMa, 3aKOHbI IOCIEAOBAaTENbHOIO M  MApPAJUIENbHOIO COEIMHEHUS
IIPOBOJHUKOB, 3aKkOH J[xoyms—JIeHnma, 3akOH  DJIEKTPOMAarHUTHOM  MHIYKIUH, 3aKOH
IIPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHHUS
CBETa, ypaBHEHHME OWHIITEHHa UIA (GOoTOdPPEeKTa, 3aKOH COXpAaHEHHS SHEPrHH, 3aKOH
COXpAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOr0 4HCIa, HocTyaaTsl bopa, 3aKkOoH pajMOaKTUBHOTO pacnaja, IpU 3TOM pa3iuyaTth
CIIOBECHYIO (DOpPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHHUIBL,
001acTH) MTPUMEHUMOCTH;

ONPEJENATh HaIlpaBJIIEHUE BEKTOpa WHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cwisl AMriepa u cuisl JIopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHe, CO31aBaeMOe MIIOCKUM 3€pKajoM, TOHKOW JIMH301;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIIEIOBAaHUIO (PU3NYECKUX SIBJIEHUI M IPOLECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX HW3MEpPEHWil: Mpu 3ToM  (POpMyIHpOBaTh
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIISITh TPSMbIE U KOCBEHHbIE H3MEpeHHs (U3MUECKUX BEJIWYUH, IpPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEeHUsT M MCIMOJIb30BaTh WM3BECTHBIE METOJbl OLEHKU
MOTPEITHOCTEN U3MEPEHUI;

HCCIIEeI0BaTh 3aBUCUMOCTH (PU3UYECKUX BEJTMYMH C UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUIA:
P 3TOM KOHCTPYHMPOBaTh YCTAHOBKY, (DMKCHPOBATh Pe3yJabTaThbl MOJYYEHHON 3aBUCUMOCTHU
¢Gu3nyeckux BEIMYUMH B BHMJE TaOmuI MW TpaduKOB, [AenaTh BBIBOABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmogaTk IpaBuia O€30MACHOrO TpyJda NpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEpPUMEHTa, Y4eOHO-UCCIIEAOBATENbCKOM W  INPOEKTHOW JAEATENIBHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYyAOBaHUS;

pemaTh pacu€THbE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENIbI0, HCIHOJIb3Ys
¢bu3nyeckre 3aKOHbI U NMPUHLIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJaudl BHIOUPATh (QU3UUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ pelleHHs,
IIPOBOJIUTH PacuU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3NUECKON BEJINYHHBI,

pelars KauyeCTBEHHBIC 3aJa4M: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIENOYKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

UCIOJb30BaTh MPU pelIeHHMH Y4eOHBIX 3a7ad COBpPEMEHHble HMH(POPMAIIOHHbIE
TEXHOJIOTUU [yl THOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAUN W HpPEJCTaBICHUsS y4eOHOW U
HAy4YHO-TIONYJISIPHOW HMH(pOPMALMKU, HOJYYEHHOM U3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAIHIO;

OOBSICHATH NPUHIUIIBI I€HCTBUSI MaIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3avyaTh
yCJIOBHS UX O€30I1aCHOTO MCIIOJIb30BaHMsI B TIOBCETHEBHOM JKU3HU;

NPUBOANUTH MPUMEPHI BKJIA/Aa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B TOBCEJAHEBHOW IKHU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPU OOpALEHUU C TPUOOPAMH U TEXHUUECKUMH YCTPONUCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM KOJIOTHYECKOTO MOBEIEHUS B OKPYKAIOLIEH cpene;

paboTath B Ipymie ¢ BHIIOJHEHUEM PAa3TUYHBIX COLMAIBHBIX POJIeH, MIIaHuPOBaTh paboTy
TPYIIBl, palMOHAIBHO paclpeieniaTh OO0S3aHHOCTH W IUIAHUPOBATh JIEATENIHOCTH B
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HCCTAHJAPTHBIX CUTyalUAX, aJCKBATHO OLCHUBATHL BKJIAJ KaXXAOTO0 M3 YYACTHUKOB I'PYHIIBI B
peLICHUE pacCMaTpUBaEMOM MPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE 10 KUIIACC
KosnnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. ®PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3rKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2 Bubnuorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHeMaTHIa > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 h tI/tIpJSI:I;I/(r)T:.eeljlsg).ru 17541bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1
OCHOBbT TEPMOMIHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' ®da30BbIE MTEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznea 4. DJJIEKTPOJANHAMUKA
bubmmoreka [IOK
4.1 1
UeKTpoCTaTH 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJJMYECTBO YACOB I1O 68

[TPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne n/mm Konrposbnsie | IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznea 1. JIEKTPOJANHAMUKA
MaruuTtHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKkue 1 IeKTPOMarHuTHBIE 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKre 1 3JIEKTPOMArHuTHHIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OcCHOBBI cieUaNIbHOU TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIEeMEHTHI KBAaHTOBOW ONITUKHU 6 bubmorexa LIOK
' eMe RO O https://m.edsoo.ru/7f41c97c
4.2 Crpoenune atoMa 4 bubnuorexa [IOK
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https://m.edsoo.ru/7f41c97c

4.3 AToMmHOE A1pO 5

bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTbl aCTPOHOMHUU U acTPOPU3UKU 7

bubmmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Paszpen 6. OBOBIIAIOIIEE IIOBTOPEHUE

Hroro no pazneny 4
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INOYPOYHOE NVIAHUPOBAHHUE 10 KJIACC
KoaunyecTBO 9YacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kourpoububie | IIpakTHyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTe/ibHbIE PeCYPChI
padoThI padoTsI
(0)) — .
L | o
¥ 4 https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIIEro MUpa
Ponb u Mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHON bubnuorexa [JOK

2 . 1
HAYYHOU KapTHHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETLHOCTH JIFOIeH
Mexannueckoe OBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6moreka [IOK
nemkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuorexa [JOK
JBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE 1 bubnuorexa [JOK
JBIKEHHE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majienre. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOHOTO MMAJECHUS https://m.edsoo.ru/ff0c39cc
K I )

;| e e |

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
[IpuHUIKIT OTHOCUTENBHOCTH BuGmiorexa 1IOK
8 lNanunes. UHepuumanbHble CUCTEMBI 1

orcuera. IlepBbiii 3akoH HbroToHa

https://m.edsoo.ru/ff0c3be8
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Macca tena. Cuia. [Tpunuun

9 CyIepro3uiuu cui. Bropou 3akon bubmmorexa LIOK
y https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuaibHOW TOUKU

10 Tperun 3akon HerotoHa ju1st bubnuorexa [JOK
MaTepHAIbHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroteHus. Cuma

11 TSKECTH. HGII))BaSI KOCMHYECKast brbmiorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHusi. Cuia ConpoTUBIIEHUS NPU bubnuoreka [IOK
IBWKEHUHU TeJIa B )KUIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHoO€ U BpamaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6moreka [IOK
Tena. MoMeHT cuibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBECHUS TBEPAOIO Tesa
Nmnynbc MaTepuaibHOM TOUYKH,

15 CHUCTEMbI MaTE€pUAIILHBIX TOYECK. bubmuoreka [{OK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTUBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHUIIBIL.

16 Kunernueckas sneprust bubnunoreka [JOK
MarepuanbHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUH

17 [TorenumaneHas 3HEPrUs. bu6mmoreka [JOK

[loTeHumnanpHas 3HEPTUs ynpyro

https://m.edsoo.ru/ff0c461a
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ne(hopMUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

18

[ToTeHnmanpHbIE U
HENoTeHLUaIbHble CHIIbL. CBS3b
paboTHI HEMOTEHITUATIBHBIX CHII C
M3MEHEHNEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU YHEPTUH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOThI CHITBI
C U3BMEHEHUEM MEXaHUYECKOU
SHEpPruM Tella Ha IpuMepe
PaCTSKEHHUS PE3UHOBOIO KI'yTa»

20

KonTtponbHas padoTa o Teme
«Kunemaruka. JInHamuka. 3aKOHBI
COXpaHEHUsS B MEXaHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHoBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopuu. bpoyHOBCKOE JBMKEHHUE.

Auddysns

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTtep JBUKCHUS U
B3aMMOJIEMCTBHUS YaCTHUII BEIIECTBA.
Mogenu cTpoeHHS Ta30B,
KUJKOCTEH U TBEPABIX TEIl

23

Macca MOJICKYIIL. Koauuecto
BemiecTBa. [loctosHHAs ABoraz[po

24

TennoBoe paBHOBECHE.
Temmeparypa u e€ usMepeHue.
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[IIxana remneparyp Llenbcus

WUneanbusiii raz 8 MKT. OcHoBHOE

bubnuoreka [IOK

25 ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIepaTypa Kak Mepa

26 CpeaHEN KUHETUYECKOM SHEPrUuun bubnuorexa [JOK
JBHDKCHHUSI MOJICKYJI. YpaBHCHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akon [lanpToHa. ['a30BbIE 3aKOHBI
JlaGoparopnas pabota

28 «MccnenoBanmne 3aBUCUMOCTH
MEXTy IapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO Ta3a»

H3omporiecchl B UieaibHOM rase u bubnuotexa [JOK

29
uX rpadHUecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sHeprust
TEPMOJIMHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomugaecTBo bu6moreka [IOK
TEILUIOTHI ¥ paboTa. BHyTpeHHSIS https://m.edsoo.ru/ff0c5952
SHEPrusi OJTHOATOMHOIO UEATBLHOTO
raza

31 Bub! Teronepenaun bubmmorexa [IOK

https://m.edsoo.ru/ffoc5¢c36
Y nenbHasa TEIIOEMKOCTH BeIIeCTBA.

32 KonndecTBo TENaoThl npu bubnunoreka [JOK
Teruonepenave. AnuadbaTHbIN https://m.edsoo.ru/ff0c5¢c36
po1iecc

33 I1epBblil 3aKOH TEPMOAUHAMUKH U bubnuorexa [IOK

€ro MMPUMCHCHHUEC K U30ITpoIeccaM

https://m.edsoo.ru/ffOc5efc
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HeoOpatumocTs nporeccoB B

bubnuoreka [IOK

34 npupozte. Bropoi saxon https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHA

35 [Tpuniun nevicteus u KII/ bu6mmoreka [IOK
TEIIOBOI MAIIMHBI https://m.edsoo.ru/ff0c600a

36 Muxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIIEMbI
TETIOIHEPTeTUKH
O06o06maromuit ypok

38 «MOJ‘II:KYJ'II:pHaS}I’p ¢uznka. OCHOBBI bubmmorexa LIOK

https://m.edsoo.ru/ff0c6938
TEPMOTHHAMHUKI)
KonTponbras paboTa o teme
39 «MonpeKmepHZﬂ ¢uzuka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKID)

40 [TapooOpazoBanre U KOHICHCAIIHSI. bu6moreka [IOK
Vcnapenve u KUIeHne https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCHTEIIbHAS

41 BJI&YKHOCTh BO3/lyXxa. HackImeHHbIN bubmotexa [JOK

https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
aMmop(dHbIC Tel1a. AHU30TPOIHUS
42 CBOII;“((:bTB KPUCTAJLJIOB. >KI/II,)HKI/I6 bubmmorexa [IOK
https://m.edsoo.ru/ffoc65f0
kpuctauibl. COBpeMEHHbBIC
MaTepHuabl
[TnaBneHne U KpUCTAIIU3AIHA.
43 V nenpHasg Tel'[JIlz)Ta HJ'IaBJ'IeII-I—II/I}I. bubmorexa HOK
https://m.edsoo.ru/ff0c6708
Cybnumarus
44 YpaBHEHHE TEIUIOBOTO OamaHca bubnmoreka [JOK
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https://m.edsoo0.ru/ff0c6820

Onexrpuzanus Tei1. DIEKTPUUECKUN

45 3aps. JIBa BUa DIIEKTPUUECKHUX bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
3aps0B
[TpoBOTHUKH, TUIIEKTPUKH U
46 H(I))JIyHI))IOBOIIHIfKI/I. 3aK(F))H bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
COXPaHEHUS EKTPUUECKOTO 3apsaaa
B3aumonencTBue 3aps10B. 3aKOH
47 KynoHa.ﬂToqequm“I;nﬂeKTqueCKm/f bubmiorexa LIOK
https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpsik€HHOCTB eKTpUYECcKOro
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
AIIEKTPUUYCCKHUX TOJICH. JIMHUU https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGora cui 3neKTpocTaTuyecKoro
49 TOJIAL. HOTCHHI/IEU‘I?P&SHOCTB bubmorexa LIOK
https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOTHUKY U TUAJIEKTPUKH B
50 BHI;KTpf)CTaTHquOM nonIe. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JysnexTpuueckas MpOHULIAEMOCTh
51 OnekrpoeéMkocTb. KonneHncarop bubmmorexa LIOK
https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHI[GIIZCEITOpa. DHeprus bubmorexa LIOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHJIEHCAaTopa
53 JlaGopaTopnas pabora "M3mepenune
IEKTPOEMKOCTH KOHJIEHcaTopa"
54 [TpyHIMT OECTBUS U IPUMEHEHNE
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KOH/ICHCAaTOPOB, KOMTUPOBAIBLHOTO
anmapara, CTpyWHOIro IpUHTEpa.
DNeKTpoCTaTUYECKas 3alluTa.
3a3eMIiIeHHE IEKTPOIpUuOOpOB

55

DNEeKTPUUECKUI TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[TocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE
poBoAHUKOB. JIabopaTopHas
pabota «M3ydeHue cMermanHoro
COCIIMHEHUS PE3UCTOPOBY

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MomIHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axkoHn OMa JyIsi IOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenue IJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUSD

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAsI MPOBOIUMOCTh
TBEPABIX METAIJIOB. 3aBUCUMOCTD
COIIPOTUBJICHUS METAJIJIOB OT
Temmneparypbl. CBEpXIIPOBOAUMOCTh

60

DNEKTPUUYECKUU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB
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[TonynpoBOAHUKH, UX COOCTBEHHAS
U [IPUMECHAs IPOBOJAUMOCTb.

bubnuoreka [IOK

61 CBoucTBa p—N-mepexo/ia. L https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEKTPUUYECKUU TOK B PaCTBOpPAX U

62 paciuiaBax 3JIE€KTPOJIMTOB. 1 bubnuorexa [JOK
DIEKTPOJUTHYECKAS TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEKTPUUYECKUN TOK B Ta3ax.
CamMoCTOSITENbHBIN U bubnuorexa [JOK

63 . 1
HECaMOCTOSATEIILHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnexTpuyeckue npuOopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuorexa [JOK
npuMenenwue. [IpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypox 1 bu6moreka [IOK
«DIEKTPOAUHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota o teme

66 «9nekrpocraruka. [locTossHHBIN 1 bubmuoreka [{OK
AIIEKTPHYCCKHIA TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpPEelax»
Pesephblil ypok. KonTpoiabHas

67 pa6ol?ra 1o TZfde ’ 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0c8c56

"OnexkTpoauHaMuKa"

68 PezepBHblit ypok. O0oOmIaronuii 1 bubnuoreka [IOK
ypok 1o temMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue e — o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl

[TocTosIHHBIC MAarHUTHI M KX

1 B3auMoO/IeiicTBHE. MarHUTHOE ToJIE. 1 bubnuorexa [JOK
BekTop MaruHuTHOW MHAYKIMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHOW WHIYKITUU
MarauTHOE T0JIe MPOBOTHUKA C TOKOM.

2 OmeIT OpcTena. BsanoieﬁCTBMe 1 bubamorexa LOK

https://m.edsoo.ru/ff0c98fe

TTPOBOTHHKOB C TOKOM

3 JlabopaTtopHnas pabota «3yduenne 1 1 bubnuorexa [JOK
MArHUTHOT'O TIOJISI KATYIIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHWTHOTO TOJIsSI HA POBOAHUK

4 ¢ TokoMm. Cuna Ammnepa. JlaboparopHas 1 1 bubnuorexa [JOK
paboTa «MccnenoBanue AeHCTBYS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaAMKY C TOKOM)

eiiCTBHE MarHUTHOTO TIOJIsI Ha
5 fBH}Kymy}oc;I 3apsoKeHHYHo yactuity. Cuna 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenma. PabdoTta cwiel Jlopenma
DnekTpoMarHuTHas MHAyKIus. [ToTok

5 BEKTOpPAa MarHUTHOM MHAYKIMH. J/C 1
WHAYKIMH. 3aKOH 3JICKTPOMarHUTHOM
unaykuuu Papanes

7 JIaGopatopHas pabota «/ccnenoBanue 1 1 bubnuoreka [IOK
SIBJIICHUS AJIEKTPOMArHUTHOM WHIYKIIUN ) https://m.edsoo.ru/ff0cal50

8 WHOyKTUBHOCTE. SIBIIEHUE CAMOMHIYKLINH. 1 bubnuoreka [IOK
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O/1C caMOMHIYKIIMH. DHEPrUsi MarHUTHOIO
MOJISL KaTYIIKH C TOKOM.
DNEeKTPOMarHuTHOE IoJIe

https://m.edso0.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSTHHBIE MarHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOIBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
MHJYKIMOHHAs I1eYb

10

O6o0matomuii ypok «MarHuTHoe moJe.
BJIGKTPOMaFHI/ITHaﬂ HUHAYKIOHS

bubmmoreka [{OK
https://m.edsoo0.ru/ff0cab82

11

KonTtponpHas padota o reme «MarHuTHoe
moJjie. DIeKTPOMarHuTHAS WHTYKITHS

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOoHBIE MEXaHUYECKUE KOJICOAHMS.
I"apmonnueckue konebanus. Y paBHEHHE
rapMOHHYECKHX KojiebaHui. [IpeBpaiienne
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHas pabora «lccnenoBanue
3aBHCHUMOCTH IEPHOa MAJIBIX KOJICOAHMIHA
rpy3a Ha HUTHU OT JIJTHHBI HUTH M MacChl

rpy3a»

14

Konebarenpabir kKoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIC KOJICOAHUS B
UjeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHanorust M1y MEXaHUIECKUMU U
3JIEKTPOMArHUTHBIMH KOJICOAHUSAMU

bubmuoreka [JOK
https://m.edsoo.ru/ffO0ch820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPruM B UAeaTbHOM KOJIeOaTeTbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch9c4
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IIpencrasnenue o 3aTyxaromux
KosiebaHusx. BeiHyXIeHHbIE

16 MexaHu4yecKkue Kosebanus. Pezonanc. Brbmiorexa LIOK
https://m.edsoo.ru/ffOcbb86
BbIHYXICHHBIE 2JIEKTPOMAarHUTHBIC
KoJIeOaHHS
[lepemennbIn Tok. CHHYCOUAIBHBIN
17 MepEeMEHHBIN TOK. MOILITHOCTh NEPEMEHHOTO bubnnorexa [JOK
TOKa. AMIUTUTYIHOE U ICHCTBYIOIIEEe https://m.edsoo.ru/ff0cbd34
3HA4YCHUE CHIIBI TOKA U HATIPSDKEHHS
18 Tpanrcdopmarop. [IpousBoacTso, nepenaya
U OTpebIeHNE 3IEKTPUUECKOI SHEpPrun
VY CTpoiCTBO 1 IPAaKTHYECKOE MPHMEHEHHE
19 SHGI?TPI/I‘IGCKOFOPSBOHKa, reHeper:Topa bubmmorexa LIOK
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKa, JIMHUH AJIeKTponepeaay
DKOJIOrMYeCKHE PUCKU ITPU IIPOU3BOJICTBE
20 anektposHepruu. KynsTypa
UCIOJIb30BAHUS JIEKTPOIHEPTUH B
[IOBCETHEBHOU JKU3HU
MexaH1uecKre BOJIHbI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubmuoreka [JOK
pacrnpoCTpaHEHHS U IJTHHA BOJIHBI. https://m.edsoo.ru/ffOccab4
ITonepeunsie 1 MPOAOIbHBIE BOJIHBI
29 3Byk. CKkOpoCTb 3ByKa. [ poMKOCTb 3ByKa. bubnuoreka [IOK
Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 ONEeKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnuoreka [IOK
ckopocTsb. [1Ikana ameKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMOBI PAMOCBA3U U TEIEBUICHHUS.

PazButue CpCACTB CBA3U. Pannonokanms
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KonTpomnsnas padora «Konebanus u

bubmuoreka [JOK

25 BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsmonurHelHOe pacpoCTpaHEHHUE CBETA B
26 OII[)HOpOHHOﬁ cpezIIZ:. T(fqeqf:mﬁ WCTOYHUK bubmmorexa [JOK
https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS
27 CBepTa. [Toctpoenue 1/1306pa>1<e§1/n/f13 bubmmorexa LIOK
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomiienne cBera. [lonHOE BHYTpEHHEE
28 OTI;ameHHe. [TpenenbHBIA yroJ H}(I)T'II:I){OFO bubmmorexa LIOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUS
JlabopaTtopHnas pabota «3mepenne bubmuorexa [JOK
29
MOKa3aTelis MPEIOMIICHUSI CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzobpaxeHuii B
30 JINH3E. CDOpM}I:]'Ia TOHKOMU J'II:/IHBBI. Bubnuorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenu4ueHue JUH3bI
31 JlabopaTtopHas pabota «lccnenoBanmne
CBOMCTB M300paKCHUH B JIMH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
32 oenoro cBera. LIpet. JlaboparopHas padoTa
«HaOnronenue qucrnepcuu cBeTa
33 Hutepdepennus ceeta. udpakums crera. bubnnoreka [JOK
JudpaxiponHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Monspusanus ceeta https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U YCTPOICTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
36 I'paHn1IBI TPUMEHUMOCTH KIACCUYECKOU bubnuoreka [IOK
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MexaHukH. [loctynarsl cnenuanbHOU
TEOPUHU OTHOCUTEIBHOCTH

https://m.edsoo.ru/ff0cf862

OTHOCHTEIBLHOCTh OJJHOBPCMCHHOCTH.

bubmmoreka [{OK

37 3ameJieHne BpeMEHH U COKpaIlleHre https://m.edsoo.ru/ffocfad?
JUTAHBI
DHeprus ¥ UMIYIbC PEISITHBUCTCKON
38 qaCTI:/IHBI. CB;BLy Macfm C SHEPTHCH U bubmmorexa [JOK
https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHS TIOKOS
KonTponsnas padora «Ontuka. OCHOBbI bubnuorexa [JOK
39 .
CIIEIUATBLHOM TEOPUU OTHOCUTEIHLHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. ®opmyna [Tnanka. DHeprus n bubnuoreka [IOK
uMIyiabc GoToHa https://m.edsoo.ru/ffOcfel6
41 OTtkpeITHE U HccienoBanne Gporodddekra. bubmuorexa [JOK
Omeitel A. T'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHbI poTodpPekra. YpaBHeHUE
42 BI/I‘HHJTeI(f“Ha ,I[J'Iq:[q)(bOTOB(b(geKTa. «KpacnHas Bubnuorexa LIOK
https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
43 JaBnenue cBeta. Onbitel I1. H. JIeOenena. bu6mmoreka [JOK
XUMHYECKOE JIEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texuuueckue ycTpOHCTBA U MPAKTUYECKOE
44 npuMeHeHue: poTorneMeHT, PoToaaTUHK,
coJiHe4Hast OaTapesi, CBETO U0/
45 Pemenue 3agau no reMe « JI€MEHTEI bu6mmoreka [JOK
KBaHTOBOM OITHKH» https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbIThI
46 Pe3ze[p(popzla 10 PACCESIHUIO O-YaCTHII. Bubmorexa LIOK
https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
47 IToctynarer bopa bubnuoreka [IOK
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https://m.edsoo.ru/ff0dOafa

48

Wzny4enue u norsomienne GOTOHOB MPH
IIEPEX0JI€ aTOMA € OJJTHOTO YPOBHS SHEPIUU
Ha Jpyrou. Buasl criekTpos

bubmmoreka [{OK
https://m.edsoo.ru/ff0dOafa

49

BoaHoBEIE cBOMCTBA "yacTUIl. BOJIHEI e
bpowuis. KopnyckynsipHO-BOJTHOBOW
nyanu3Mm. CIIOHTaHHOE M BBIHYXKJIEHHOE
W3JTy4YEHHE

bubmmoreka [{OK
https://m.edso0.ru/ff0d0ca8

50

OTKpBITHE PaTHOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuto cocrasa
PaIMOAKTUBHOTO M3ITYICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
HU3Ty4YCHUAA. Bnustaue PAaANOAKTUBHOCTH HA
KHUBBIC OPTaHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.
Anbba-pacnag. DNEKTPOHHBIA U
MMO3UTPOHHBIM OeTa-pacman. ['amma-
U3ITy4yeHue

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
peakuuu. Snepupid peaktop. [Ipodiemsr,
MEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SJIEPHOU SHEPTETUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHble YacTulibl. OTKpBITHE
MOo3UTpoHa. MeToabl HAOMIOACHUS U
PErucTpaLnyu dJIEMEHTAPHbIX YaCTHLL.
Kpyrnslit cton «@yH1aMeHTaIbHbBIE
B3anMOJIeUCTBUsA. EnquHCcTBO prusmueckon’
KapTUHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38
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55

Bun 3Bé3aH0r0 HebOa. Co3Bes3nus, sipKue
3BE3/IBI, INIAHETHI, UX BUJAUMOC IBHKCHHEC.
CoJHeyHas cucreMa

56

Connne. ConHeuHas aKTUBHOCTD.
NcTtounuk snepruu CoJiHIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/1pI ITABHOW TIOCIIEI0BATEIBHOCTH.
Bnyrpennee ctpoeHue 3B€3.
CoBpeMeHHbIE MPEACTaBIECHUS O
MIPOUCXOXKACHUM U 3BoJronnu CoJiHIa U
3BE3]

58

Mneunsin [1yre — Hama ['anakTuka.
TTonoxxenue u nBukenue CoHIIa B
lanaktuxe. ['anaktuku. Y€pHbIE ABIPHI B
s,Ipax rajJakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosbiioro B3psiBa. PeukToBOE M3NTydeHUE.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KontponbHas padota «1eMEeHTHI
aCTPOHOMHUU U aCTPOPHUIUKU»

62

O6o6maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTMYECKOM, COIHAIbHON B
ITHYECKOH cdepax esTEIbHOCTH YeTI0BeKa

63

O6o06maromuit ypok. Ponb u mecto pusuku
Y aCTPOHOMMH B COBPEMEHHOM Hay4YHOU
KapTUHE MUpa

44




O6o06maromuit ypok. Ponb pusnueckoit

64 TEOpHH B ((OPMUPOBAHUU MPEICTABICHUN O 1
¢bu3nveckoil KapTHHE MUpa
O6o6maromuit ypok. Mecto ¢puzndeckoit
65 KapTUHBI MUpa B 00LLEM Py 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE
66 PesepBHBIl ypok. MarautHoe noie. 1
DNEeKTPOMarHUTHAS HHIYKIUS
67 PesepBHbIil ypok. OnTuka. OCHOBBI 1
CHeIHaIbHOM TeOpUH OTHOCUTENBLHOCTU
68 Pesepnbiit ypok. KBanroBas ¢usuka. 1 bubnuoreka [IOK
DreMeHTBI aCTPOHOMHHU U acTPO(UIUKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE VUYEBHBIE MATEPUAJIBI V151 VAEHUKA

» ®duswnka, 10 kiracc/ Mskumes I'.5., Byxosues b.b., Corckuiit H.H. mo penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey
» ®uswuka, 11 kmace/ Msikuties I'.J1., Byxosnes b.b., Uapyrun B.M. o penakiueit

[TapdentbeBoii H.A., Akuroneptoe oOmecto «M3narensctBo «IIpocsemenner

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
POII

AKnacc

bub6mmoreka [JOK

Enunnas xomnexkuus [JOP
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