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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3nke 0a30BOTO YypOBHS Ha YPOBHE CpEeIHEro oO0Imero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHHUH U TpeOOBaHMM K pe3yibTaTaM OCBOEHUS (enepanbHOM
oOpa3oBaTenbHO# mporpammel, npeacraBieHHbXx B @T'OC COO, a Takxke ¢ yuéroMm QeaeparibHOR
paboueil mporpaMMbl BOCIUTAHUS U KOHLENLUH MpenojaBaHus yueOHoro npeamera «®dusnka» B
oOpa3oBaTenbHbIX  opraHm3anusax  Poccuiickoir  @exnepanuu, peaju3ylOUMX  OCHOBHBIE
o0Opa3oBaTeibHbIE IPOrPAMMBI.

Copnepxanue mporpamMMmbl 1Mo (pHU3MKEe HampaBlIeHO Ha (OPMHUPOBAHHUE E€CTECTBEHHO-HAYUHOU
KapTuHBl Mupa oOydaromuxcs 10—11 kmaccoB mpu oOyueHuu ux ¢usMke Ha 0a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-JETEIbHOCTHOrO noaxoa. [Iporpamma no ¢usuke cooTBeTcTBYET TpEOOBAHUAM
OI'OC COO k mniIaHUpPyEMbIM JIMYHOCTHBIM, IPEAMETHBIM M METaIllPpEIMETHBIM pE3yJIbTaTaM
0o0y4yeHHMsl, @ TAaKXKE YUYUTHIBAET HEOOXOIMMOCTb pealu3allMd MEXIPEIMETHBIX CBs3eil (puzuku c
€CTECTBEHHO-HAYYHBbIMU Y4eOHBIMM IIpeIMeTaMu. B Hell onpenenstoTcs OCHOBHBIE €U U3yUEHUS
(Gu3uKN Ha ypoBHE CpeJHEro obmero oopa3zoBaHus, INITAHUPYEMbIE PE3yJIbTaTbl OCBOECHUS Kypca
(U3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, TIPEAMETHBIC (Ha 06a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UIAHUpPYEMBIE PE3yJbTaThl OCBOCHHS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE
IpPEIMETHBIE PE3YJIbTAThI 110 T0/1aM O0YUYEHHUS;

e cozaepxaHue yueOHOro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

Odu3nka Kak Hayka O HamOojee OONIMX 3aKOHAX MPHPOJBI, BHICTyNAas B KAyeCTBE Y4eOHOTO
npeaMeTa B ILIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIQJ B CUCTEMY 3HaHMH 00 OKpyXarolleM MHpE.
HIkonbHBINA Kypc PU3UKH — CHCTEMOOOPa3yIONIU sl €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB,
MOCKOJIbKY (DM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB M SIBJICHUH, M3Y4aeMbIX XUMHEH,
ouosnoruei, pusmyeckoi reorpadueit u actponomuei. Mcnonb3oBaHue M aKTUBHOE NMPUMEHEHHE
¢u3nueckux 3HAHMN oOmpejaesseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTMH B cdepe
HHEPreTHKHU, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYEHUS HOBBIX MAaTe€pHalIOB C 3aJaHHBIMU
cBoiicTBaMH U apyrux. M3ydyenue pU3MKu BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-
HAYYHOH KapTUHBI MHUpa o0ydaromuxcs, B (GOPMHUPOBAHWE yYMEHHWH NPHUMEHSATh HAYYHBIA METO]
MO3HAHUS NP BBIOJHEHUN MU y4eOHBIX MCCIEIOBAHUH.

B ocHOBY kypca ¢u3uKu JUIsi YpOBHSI CpeAHEro oOIIero oOpa3oBaHUs TOJOXKEH P HICH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEH Kypc SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepual M3 BCeX pas3zesioB (U3UKH, BKIHOYAET KaK BOIPOCHl KJIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ Hell Marepuan Kypca (U3MKA OOBEIUHEH BOKPYT
¢busnueckux teopuil. Benymmum B Kypce sBisieTcst GopMHpOBaHUE MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peanuszanus mnpeanonaraeT HCIOIb30BaHHE T'yMaHUTApHOIO
noTeHIMana Gpu3nuecKko HayKd, OCMBICICHUE CBSI3U Pa3BUTUS (PU3MKM C pa3BUTHEM OOILECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc (QU3MKM mpeimnonaraeT 3HAKOMCTBO C HIMPOKHM
KPYTOM TEXHHUYECKUX U TEXHOJOTUIECKHUX MPHIIOKEHUH N3YUEHHBIX TEOPHHA U 3aKOHOB.

Hoess  oxonoeuzayuu  peaausyercsi TOCPEACTBOM  BBEAEHHUS  DIEMEHTOB  COJAEp)KaHus,
MOCBSIIEHHBIX JKOJOTMYECKUM MpOoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBI C PAa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a TaKkkKe 00CYKAECHUs MPOoOJIeM PalMOHAIBHOTO IMPUPOAONOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (PM3UKU Ha YPOBHE CPEAHEr0 00IIero 00pa3oBaHus SBISIOTCS
¢usuueckue Teopuu (popMupoBaHHE NPEACTABICHUH O CTPYKType MOCTPOCHHS (UIUUECKOI
TEOPUH, POJH (YHIAMEHTAIBbHBIX 3aKOHOB M INPUHIMIIOB B COBPEMEHHBIX NPEACTaBICHUSAX O



NpHUpOJIe, TPAaHUIAX MPUMEHUMOCTH TEOpPUH, AJI OMHCAHHS €CTECTBEHHO-HAYYHBIX SBICHHHA H
MIPOIIECCOB).

CHUCTeMHO-ICITETbHOCTHBIN MOJIX0A B Kypce (U3MKU peau3yercsi NMPEekIe BCEro 3a CuéT
OpraHMu3ali SKCIEPUMEHTAIBHON JAesITeNbHOCTH oOydaromuxcs. s 6a3oBoro ypoBHsS Kypca
(GU3MKH — 3TO HCIOJIb30BAaHUE CUCTEMbI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB H
nabopaToOpHBIX pPabOT, KOTOpbIE B MporpamMme Mo (Qu3MKe OOBEIWHEHBI B OOIIUH CITHMCOK
YUYECHHUECKUX TPaKTHUECKUX paldoT. BrlieneHne B ykazaHHOM mepedHe JabopaTOpHBIX padoT,
IPOBOAMMBIX JJIi KOHTPOJS W OLICHKH, OCYIIECTBISETCS y4YacTHHUKaMU 00pa3oBaTeIbHOTO
nporecca UCXos M3 OCOOCHHOCTEW IUIAHMPOBAaHMS M OCHAIIeHUs kabunera ¢usuku. [Ipu sTom
o0OecrieunBaeTcs OBJIAJICHUE OOYYAIOIIMMHUCA YMEHHUSMU THPOBOJAUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAHHS 3aBHCUMOCTEH (DU3MYECKUX BEJIMYMH W TIOCTAHOBKY OIIBITOB 10 TIPOBEpKE
MPEIOKEHHBIX TUIIOTE3.

bonbuioe BHUMaHuE yaensieTcs pPelIeHUI0 pacu€THBIX U KayecTBEHHbIX 3anad. [Ipu stom s
pacu€THBIX 3aa4 MPUOPUTETOM SIBISIOTCA 3a/a4dl C SIBHO 3a/JlaHHOM (PU3NYECKOW MOJENBIO,
MO3BOJIAIOIINE TPUMEHSTh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pas3jelsa Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3fenoB. [lJig KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3aJaHus Ha OOBSICHEHUE MPOTEKaHUsI (PU3UUECKUX SIBICHUHA U MPOIECCOB B OKPYKAIOIIEH >KHU3HH,
TpeOyrorire BpIOOpa pu3ndeckoid MOIEH 7Sl CUTyalliH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusamu ®I'OC COO k MarepuaibHO-TEXHUYECKOMY OOECIIeUEHUIO
yuebOHoro mpoiiecca 0a30BbIi ypoBeHb Kypca (U3MKH Ha ypOBHE CpeqHEro odiiero odpazoBaHus
JOJDKEH W3ydaTbCs B YCJOBUSAX NPEAMETHOro KaOwHeTa (HU3MKM WJIM B YCIOBHSIX
WHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB ECTECTBEHHO-HAyyHOro nukia. B kabunere ¢Qusuku
JOJDKHO OBITH HeoOXonuMmoe JabopaTopHOe OOOpYAOBaHHWE Ui BBINIOJTHEHHS YKAa3aHHBIX B
nporpaMMe no pU3nKe y4eHHYECKHX MPAaKTHUYECKUX padoT U IEMOHCTPAIMOHHOE 000py/J0BaHUE.

JlemoHcTpanoHHOE 000py/I0BaHKe (OPMUPYETCS B COOTBETCTBUU € MPUHIIUIIOM MUHUMAaIbHON
JIOCTAaTOYHOCTH M 00ECTIeYMBAET MMOCTAHOBKY MEPEUUCIICHHBIX B IpOrpaMme Mo (GpU3MKe KIHOYEBbIX
JEMOHCTpallMi JUIsl HUCCIIEJJOBAHMUSI H3Y4YaeMbIX SBJIEHUH M MPOLECCOB, AMIUPUUYECKUX H
dbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHU.

JlaboparopHoe 000pyAOBaHME ISl YUEHHYECKHMX NPAaKTHUECKUX paboT (opmupyercs B BUIE
TEMAaTUYeCKUX KOMILJIEKTOB U o0ecreunBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaromuxcsi. Temarnueckue KOMILIEKThI J1a0OpaTOPHOTO OOOPYAOBAHUS JOJKHBI  OBITH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIOJIb30BAaHUU AaHAJOTOBBIX M IUGPOBBIX MPHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENSIMU U3Y4YeHUs GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

e (QopmupoBaHuE MHTEpECa U CTPEMJICHUS OOYyYaIOIIUXCS K HAYYHOMY H3YyUEHUIO MPUPOJIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJACTaBIEHUH O HAYYHOM MeETOAE€ IO3HaHuS U  (OpMHpPOBAHHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBJICHHSIM;

e (QopmMupoBaHHME HAYYHOTO MHMPOBO33PEHHUS KaK pe3ylbTara H3Y4YEHHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE yMEHHWH OOBSCHITH SIBJICHUS C WCIOJIh30BaHWEM (PH3MUECKUX 3HAHWHA W
HAyYHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHuE MPeACTaBICHUN O PO GUMKH AJIS PA3BUTHSI APYTUX €CTECTBEHHBIX HaYK,
TEXHHUKHU ¥ TEXHOJOTHUH.

JoctrxeHne 3TUX 1eneld o0ecrneunBaeTcs peleHueM CaeayoUMX 3a/1ad B MPoLecce U3y4eHUs
Kypca (GU3UKH Ha YPOBHE CPETHETO OOIIEer0 00pa3oBaHuUs:

e TpPHOOpPETECHHE CHCTEMBl 3HAHMK 00 OO0mMX (U3UYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOpUSX, BKIIOYAsT MEXaHUKY, MOJIEKYJSIPHYIO (DU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO (PM3UKY U
AIIEMEHTHI aCTPOPU3UKU;



e (opMupoBaHHE YMEHHMI NMPUMEHATh TEOPETHUYECKHE 3HAHMS NIl OOBSICHEHUS (PU3NYECKUX
SBJICHUH B TIPUPOJIE U JUIsSl IPUHATHS MPAKTUYECKUX PEIICHUN B IOBCETHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB pEIICHHs PAa3TUYHBIX 337ad C SBHO 33JaHHON (PU3UYECKON MOJEIBbIO,
3a1a4, MOJPa3yMEBAIOIINX CaMOCTOSITEIbHOE CO3JaHHe (PU3MUYECKOW MOJeNu, aJeKBaTHOU
YCIIOBUSIM 3aJ1auu;

¢ [OHMMaHWe (PU3MYECKUX OCHOB M TPHHLMUIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKUX IIPOLECCOB, UX BIUSHUSA HA OKPYKAIOLIYIO CPENY;

® OBJAJICHHE METOJAMU CaMOCTOSITENIFHOTO IUUIAHUPOBAHUS W TMPOBEACHUS (UBUUYECKUX
SKCIIEPUMEHTOB, aHalM3a M HHTEepOperauuud WHGOpMalMU, OIpeAeieHHs] JOCTOBEPHOCTU
IIOJIyYEHHOT'O PE3yJIbTaTa;

® CO3JaHUE YCIIOBUH [JIsl Pa3BUTUS YMEHUN MPOEKTHO-HUCCIIEN0BATENLCKONH, TBOPUYECKOM
JESTEIbHOCTH.

Ha usydenne pusuku (6a30BbIl YpOBEHB) HA YPOBHE CPEIHETO OOIIET0 00pa30BaHUs OTBOIUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemerii B mporpamme Mo (Qu3MKe mepedeHb JaOOpaTOPHBIX M MPAKTHYECKHX pPadoOT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JeNacT BEIOOp MPOBEACHUS 1a00OPATOPHBIX pabOT U OIBITOB
C Y4€TOM WHANBHIYATbHBIX 0COOEHHOCTEH 00YyJarOIIUXCSL.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o mnpupozae. HayuHble MeToAbpl MO3HaHUSA OKpyxaromero mwupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue GU3NIECKUX SBICHUHN U nporieccoB. Hayunsie rumote3sl. @u3ndeckue 3aKOHBI
U Teopuu. ['paHuLIbI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpuHIMI COOTBETCTBUS.

Poimp u mecto ¢u3ukn B (QOpMHpPOBAaHMHM COBPEMEHHOW HAay4yHOM KapTHHBI MHpa, B
MPAKTUYECKOU JIeSITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nesn 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHue. OTHOCHUTEIBHOCTh MEXaHWYECKOro NBmkeHus. CucrtemMa oTcuéra.
Tpaexropus.

[lepemenienue, CcKOpocTh (CpemHsisi CKOPOCTb, MTIHOBEHHas CKOPOCTb) M YCKOpEHHUE
MaTepualbHOM TOYKHM, MX NPOEKIMH HA OCH CHUCTEeMbl KoopAuHAT. CIOKE€HHE MEepeMElIeHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE NpPSIMOJMHEHHOE MABMKeHHe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPHUAIbHONW TOUYKH OT BPEMEHH.

CBobosHoe najzieHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs!.

KpuBonuneliHoe nBuxeHue. J[BHkeHne MaTepruagibHOW TOUKH 110 OKPYKHOCTH C NOCTOSIHHOM T10
MOJYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JUHEHHass CKOpocTh. llepuoa u yacTtora oOpaieHus.
[{eHTpOCTPEMUTENBHOE YCKOPEHHUE.

TexHU4YeCKHe YCTpPOMCTBA U NPAKTUUYECKOE NMPUMEHEHHE: CIHJIOMETpP, JIBWKEHHUE CHapsIOB,
LEMHbIE U pEeMEHHBIC TIEpPEeIayn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUS.

[IpeoOpazoBaHue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6monenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

Hanpasnenue ckopocTy npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne HepaBHOMEPHOTO JBUKEHUS € LIEJIbIO OMPEACIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOILIECHUS MEXKIY NYTSIMHU, NPOMJAECHHBIMU TEJIOM 3a IOCJIEA0BaTElIbHbIE
paBHBIE IPOMEKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JBHKEHUHU C HAYAJIbHOW CKOPOCTHIO, paBHOM
HYIIIO.

N3yuenune ABMKEHUS MIApUKA B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Ipuauun orHocurenbHOocTH ['anmunes. IlepBwlii 3akoH Herotona. MHepuualibHbIE CUCTEMBI
oTcuéTa.

Macca tena. Cuna. IIpunuun cynepnosunuu cui. Bropoii 3akoH HproToHA a1 MaTepuaibHOU
Toukd. Tpernii 3akoH HproTOHA 1151 MaT€pUaIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenune. Bunbl Tpenus (mokosi, ckoibxkeHus, kadenus). Cuna tpenusa. Cyxoe tpenue. Cuna
TPEHUS CKOJIbXKEHHMs M cuia TpeHus nokos. Kosdouinment tpenus. Cuna CONpPOTHBIECHUS IPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[TocTynaTenpHOE M BpalllaTelIbHOE ABHKEHHE a0COJIFOTHO TBEPJOTO Tea.

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpauleHud. [lmedo cuiibl. YClnoBus paBHOBECUS TBEPIOIO
Tena.

TexHuueckue ycTpoiicTBa M INPaKTUYECKOE IPUMEHEHHWE: MOJALIMIIHUKY, JBU)KECHUE
VCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIABEME U NTAJICHUM.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHnue aBrxeHUs: Opycka 110 HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTrOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3UHOBOM 00paslie,
oT ux Aedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

Nmnynsc MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTepHajJbHBIX TodeK. MMmmynbc cuiabl H
W3MEHEHNE UMITYyJIbCa Tela. 3aKOH COXPAaHEHUS UMITYJbca. PeakTHBHOE ABM)KEHNE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunernueckas sHeprust MaTepuaibHOW TOUKU. Teopema 00 U3MEHEHUH KUHETHYECKOM SHEPTHH.

[TorenunanbHass sHeprus. l[loTeHnManbHas >HEpPrus ynpyro AePOPMUPOBAHHON MPYKHUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble UM HeMOTEHIHMalbHblE CHIbL. CBs3p pabOThl HENMOTEHIMAIBHBIX CHUJ C
WU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckue yCTpOMCTBA M INPAKTUYECKOE IMPUMEHEHHE: BOAOMET, KONEp, MPYKUHHBIN
MIACTOJIET, BUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[lepexon moTeHIIMAIbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne abCOIIOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHMUYECKOW PHEPruu Tejla Ha Ipumepe
PaCTSKEHUS PE3UHOBOIO KIyTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJOXEHUS MOJEKYISIPHO-KMHETUYECKOM TEOPHH M HUX OINBITHOE OOOCHOBaHHE.
bpoynoBckoe asmxenue. [uddys3us. Xapakrep IBKCHHUS U B3aMMOJICHCTBUS YaCTHI] BEIECTBA.
Mogenu cTpoeHHs Ta30B, JKUAKOCTEH U TBEPIBIX Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepbl Mosiekys. KonnuectBo BemectBa. [loctosinaas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Mopnens upeanbHoro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONM TEOpUU
U7eanbHOro raza. AGCOII0THAs TeMIepaTypa Kak Mepa cpeHeil KHHETHUECKOH YHEPIUH TEII0BOT0
IBWKEeHHMs dactun rasa. Illkama temneparyp KenbBuna. ['a30Bble 3aKOHBL. YpaBHEHHE
MenneneeBa—Kianeiipona. 3akon JlanbToHa. M3ompoiiecchl B HACATBHOM ra3e € MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. ['paduueckoe mpeAcTaBIeHHE HW30MPOLECCOB: H30TepMa, H30X0pa,
n3obapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITH, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBa, (poTOrpaduu MOJIEKYN OpraHuYeCKIX
COCTUHEHUN.

OmnbiTel 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs IPUPOLY JaBICHUS ra3a Ha CTEHKH cOocya.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3[yXa B KIACCHOW KOMHATE€ HAa OCHOBE M3MEpEHUN 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATypbl BO3/1yXa B HEll.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmoanHamuyeckasi cuctema. BHyTpeHHSs1 SHEpTUusi TEPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI
e uzmeHenus. KonmuectBo TemioTsl U pabora. BHyTpeHHSs 3HEPrUsi OJHOATOMHOIO HJEAIbHOTO
rasa. Buael tenonepenaun: TEIIONPOBOAHOCT, KOHBEKLIUS, N3ITyUEHHUE. Y IeJbHAas TEIIOEMKOCTD
BeniecTBa. KoanuecTBo TEMmaoThl npu Temionepeaaye.

[Tonstue o6 agmabatHoMm mpouecce. IlepBblii 3akoH TepMoauHaMuku. IlpuMeHeHue nepBoro
3aKOHA TEPMOJMHAMUKY K u3onporeccaM. ['padudeckas nHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh MpoLecCoB B MPUPOJIE.

TeroBble MamuHbl. [IpuHIUNBL AelcTBUSA TemoBbIX MamuH. [IpeoOpasoBaHusi sHepruu B
TeroBbIX MamuHax. Koagdunuent nonesnoro neiicrsus temnooit mammubl. [ukn KapHo u ero
KO3 (UILIMEHT MOJIE3HOr0 AEHCTBHUS. DKOJIOTHUECKHUEe TPOOIEMbI TEIII0IHEPTEeTHKY.

TexHuueckne ycTpoilCTBa M NPAaKTHUUECKOE NPUMEHEHHE: ABUIaTellb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJOIUIbHUK, KOHTUIIUOHED.

Llemoncmpayuu

W3MeHeHre BHYTpEHHEH SHEpruu Teja IPHU COBEPIICHHWU paboOThl: BbUIET MPOOKU U3 OYTHUIKH
MOJ JEHCTBHEM C)KaToro BO3/yXa, HarpeBaHue »¢upa B JAaTYHHOH TpyOKe MyTEM TpEeHUs
(BUICOIEMOHCTpALIHS ).

M3MeHeHne BHYTpEHHEH sHEpruM (TeMIiepaTyphl) Tejla npu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOMHBI, TBUTATEIsl BHYTPEHHETO CrOPaHUs, pEaKTUBHOIO JABUTaTEIs.

Yuenuueckuiui sxcnepumenm, nabopamopuule pabomoi

N3mepenue yaenbHOU TEMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3zoBanue u KoHjeHcauus. Mcmapenune u kumneHue. AOCOIMIOTHAasE W OTHOCHUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HacelmeHHbIH map. YaenpHas TeIuioTa mapooOpa3oBaHus. 3aBHCHUMOCThb
TEMIIEPATYPHI KUIIEHUS OT JABJICHUS.

Teépnoe Ttemo. Kpucrtammmueckue u amopdHble Tena. AHH30TPOINUS CBOWCTB KPHUCTAJUIOB.
Kunkne xpucramael. CoBpemeHHble Marepuansl. [lnaBneHune u Kpucraumzauus. Y JIenbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OaaHca.



TexHUYeCKHME YCTPOWCTBA W TMPAKTHYECKOE TPUMEHEHHE: THTPOMETp U TCHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH MOJYyYSHHs] COBPEMEHHBIX MaTepuasoB, B TOM YHCIIe HAHOMAaTEPHAJIOB, U
HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MTAPOB.

Kunenve npu noHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepEHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBlI€HUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEIHPHON BIQKHOCTH BO3/IyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanus Tel. DNEeKTpUUecKkui 3apsan. J(Ba Buaa siekTpuueckux 3apsiioB. [IpoBonHukH,
JURJIEKTPUKU U TIOJTYIPOBOAHUKHU. 3aKOH COXPaHEHUs AJIEKTPUUECKOIO 3apsa.

B3aumopgeiictBue 3apsanoB. 3akoH Kynona. TodedHbIN 3EKTPUYECKUN 3apsll. DIEKTPUUYECKOE
nosie. Hampsok€HHOCTB anekTpuyeckoro mnousid. [IpuHIun cyneprno3uuuu 3JIeKTPUYECKUX IMOJIEH.
JIuHuy HanpsSKEHHOCTH SJIEKTPUUYECKOTO MOJIS.

Pabora cun anekrpocratuyeckoro nois. I[lorennuan. Paznocts norenuuanos. [IpoBoaHuku u
JUAJIEKTPUKU B 3JIEKTPOCTATUUECKOM M0J€. JuanekTpuyeckas NpoOHUIAeMOCTb.

OnektpoéMkocTb. KoHmencarop. OeKTpOo€MKOCTh IUIOCKOTO  KOHJEHCATOpa. HEprus
3apsAyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue ycTpoWcTBa U TNPAKTUYECKOE TPUMEHEHHE: JJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE SJIEKTPONpPUOOpPOB, KOHICHCATOp, KOMHPOBAIBHBIN
anapar, CTpyUHBIM IIPUHTED.

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEl.

[IpoBOIHUKY B AIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3allHTa.

JM5neKTpUKU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOpa OT IUIOMAAM IUIACTUH, PacCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHSI CYNIECTBOBAHUSA AJIEKTPUUECKOTO Toka. McTtounuku Toka. Cuiia
ToKa. [loCcTOsIHHBIN TOK.

Hanpsoxenune. 3akon Oma i1 y9acTKa Henu.

DNEKTPUYECKOE CONPOTUBIIEHUE. Y IEIbHOE CONPOTHBIIEHHE BelecTBa. llocinenoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHNE TPOBOIHUKOB.

PaGora anexTpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3NEKTPUUECKOTO TOKA.

DONEeKTPOABMKYIIasi CUjla M BHYTPEHHEE CONPOTHBIIEHHE MCTOYHMKA TOKa. 3akoH Oma s
MIOJTHOM (3aMKHYTOH) 3sieKTpruecKkoii 1enu. KopoTkoe 3aMbIKaHHeE.

DJIEKTpOHHAsl MPOBOJAUMOCTh TBEPJBIX METAJIOB. 3aBUCHUMOCTH COINPOTHBIIEHUS METANIOB OT
temriepaTypbl. CBepXIIPOBOIUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.



[TonynpoBonuuku. CoOCTBeHHAs: U MPUMECHAs! IPOBOJUMOCTH MOIYIPOBOJHUKOB. CBOWCTBA P—
n-nepexona. [losynpoBoAHUKOBBIE TPUOOPBHI.

ONEeKTpUYEeCKU TOK B pacTBOpaX U paciulaBax 3JEKTPOJIUTOB. JIEKTPOJIUTUYECKAs
JccolManus. DIEKTPOIIN3.

OnekTpuueckuid TOK B ra3ax. CaMOCTOATENbHBI M HECAMOCTOSTENbHBINA paspsan. MoiHus.
[1na3zma.

TexHuueckue yCTpOICTBA M IPAKTHUUECKOE INPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHM TOKA, DJIEKTPOHArpeBaTelIbHble MPUOOPBI, 3JIEKTPOOCBETUTENbHBIE  MPUOOPHI,
TEPMOMETP  CONpPOTHBIICHUS,  BaKyyMHBIH  JHOA, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,
HOJIYIIPOBOIHUKOBBIHN 1IN0/, FaJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKA U HAIPSKEHMSL.

3aBUCHUMOCTb  CONPOTHUBJICHMS LWIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOIIATU
HOINIEPEYHOI0 CEYEHUs U MaTepuana.

CMelaHHOE COeTMHEHUE POBOIHUKOB.

[Ipsmoe wu3MepeHue >IeKTpoABMXKYIIeH cuibl. KopoTkoe 3amMblkaHue TralbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psi 1 IPOBOJUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne 21IeKTpOABUKYIIEH CUIIbI ICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamerHbie CBA3H

N3yuenne kypca ¢usukn 0a3oBoro ypoBHS B 10 Kiacce OCYHIECTBISIETCS C  y4€TOM
coJiepKaTeIbHbIX MEXIPEJIMETHBIX CBsI3el ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHUH, reorpaduu
Y TEXHOJIOTHH.

Mescnpeomemnusie nonsamus, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAyYHOTO MO3HAHUSA: SIBJICHMUE,
Hay4HbId (DaKT, TUMOTE3a, (PU3NUecKas BEJIUMYMHA, 3aKOH, TEOpHsi, HAOJIOJIEHHUE, SKCIICPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMBbl ypaBHEHUH, JinHelHas pyHKuus, napadona, runepOosna, ux
rpaduKd M CBOWCTBA, TPUTOHOMETpUYECKHE (GYHKLHUHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHIEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HX MPOEKIUU Ha OCH KOOpIHUHAT,
CJI0)KEHHE BEKTOPOB.

buonozus: Mexanndeckoe JBUKEHHE B )KMBOU npupoe, nuddysus, ocMoc, TermooOMeH KUBBIX
OpraHM3MOB (BHJIbl TEIUIONEPENAUYH, TEIUIOBOE PABHOBECHE), DJIEKTPUUYECKHUE SIBJICHUS B KUBOU
IpUpoJIE.

Xumusa: JUCKPETHOE CTPOCHME BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHasi Macca, TEIIOBbIe CBOMCTBA TBEPBIX TEJ, )KUJKOCTEH U ra3oB, FIEKTPUYECKHE CBOMCTBA
METAJIJIOB, AIEKTPOJIUTUYECKAS TUCCOLMALINS, FaJIbBAaHHKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeusa: tmpeoOpa3oBaHME JABIKEHMH C HCIOJIb30BAaHHEM MEXaHM3MOB, Y4ET TpPEHHs B
TEXHHUKE, TOAIIMIHUKN, HCIOIb30BAaHUE 3aKOHA COXpPAHEHMsI HMITyJibca B TEXHUKE (pakera,
BOJIOMET U JPYTHUE), ABUTaTeNIb BHYTPEHHETO CrOpaHus, TapoBas TypOHHa, OBITOBOI XOJIOINUIBHUK,
KOH/IUIIMOHEP, TEXHOJIOTUH MOJIY4YEeHHUsI COBPEMEHHBIX MATEPHUAIOB, B TOM YHCJIE HAHOMATEPUAIOB,
U HAHOTEXHOJOIMH, OSJCKTPOCTATHYECKasi 3allluTa, 3a3eMJIEHHE 3JEKTPOIpHOOpPOB, KCEPOKC,
CTPpYWHBIM TpPHUHTEP, 3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENBHbBIE NPHOOPHI,
raJlbBaHMKa.



11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHUTHL. B3anMoAECTBHE MOCTOSIHHBIX MarHUTOB. MarHutHoe mose. Bektop
MarHuTHOM MHAYKUMH. [[puHIMN cyneprno3uluy MarHuTHBIX osiel. JIMHuM MarHuTHOM MHIYKLIUH.
KapTuna nuHuii MAarHUTHOM MHIYKLIMH TOJISI HOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe noJjie MpoBOJHKKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIMM MarHUTHOTO NOJIS IJTMHHOTO
IPSIMOIO IIPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHUKA, KaTYIIKH ¢ TOKOM. OmnbIT DpcTeaa.
B3anmopnencTere NpoBOJIHUKOB C TOKOM.

Cwita Amniepa, €€ MOJlyJIb M HallPaBIICHHE.

Cuna Jlopenua, e€ Moaynap M HampaslieHUE. [|BrkeHHE 3apsyKEHHOW 4acTUIbl B OJJHOPOJIHOM
MarHuTHOM noJje. Pabora cunbl Jlopenna.

SIBneHne  ByeKTpOMarHUTHOM — MHAyKUuU. [IOTOK  BEKTOpa  MarHUTHOW — MHAYKIUH.
DIIEKTPOABUKYILAsA CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykunu dapanes.

BuxpeBoe anexkTpuueckoe Imoisie. ONEKTPOABIKYIIAs cujla MHIAYKIUUM B IMPOBOJHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HNE CAMOMHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOMHIYKIUH.

DHeprusi MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE IOJIE.

TexHuueckue  yCTpOMCTBA M MPAKTUYECKOE  IMPUMEHEHHE: TOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIMY MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHuTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTB AJIEKTPOJABHKYIIEH CHIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOI'O MTOTOKA.

SIBrieHNE CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

Hccnenoanue neiCTBUS MOCTOSHHOTO MarHUTa Ha paAMKY € TOKOM.

Uccnenoanue sBIeHUS 3JIEKTPOMATHUTHON UHIYKIIVH.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus

Konebartenbnas cucrema. CBOOOAHBIE MeXaHWUECKHUE KonebaHus. ['apMoHnYecKkue KojaeOaHusl.
[lepuon, dacrora, ammiutyaa u ¢asza konebanwmii. [IpyKWHHBIH MasTHUK. MaTeMaTHYECKU
MasiTHUK. YpaBHEHHE TapMOHUYECKUX KosieOaHmil. [IpeBpalieHue sHEpruu Mpu TapMOHHUYECKUX
KOJICOAHHSIX.

Konebarenbupiit  koHTYp. CBOOOJIHBIE OJIEKTPOMArHUTHBIE KONEOAHWS B  HJICATHHOM
KOJIeOATeIbHOM  KOHTYpe. AHQJIOTHS MEXIYy MEXaHWYECKUMH W DJCKTPOMArHUTHBIMU
konebanusmMu. @opmyna Tomcona. 3aKOH COXpaHEHUs SHEPTrUU B HICATLHOM KOJIEOATEIIEHOM
KOHTYDE.

[IpencraBnenne o 3aTyxaloUMX KoJeOaHUAX. BBIHYyXIEHHBIE MEXaHHMYECKHE KOJeOaHUs.
Pe3onanc. BeiHy)I€HHBIC 3JIEKTPOMArHUTHBIC KOJICOAHMS.



ITlepemennbiii TOK. CHHycOMIaldbHBIM IEPEMEHHBIM TOK. MOIIHOCTh TEPEMEHHOr0 TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HANIPSYKECHUSL.

Tpanchopmarop. IlpowsBoacTtBo, mepemadya u  NOTpPEeOJICHHE DIIEKTPUYECKOW DHEPTHU.
OKOJIOTMYECKUE PpUCKU TpU TPOU3BOJACTBE 3JIEKTpo3Hepruu. KynbTypa uHCHIONb30BaHUS
AJIIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHudeckue ycTpolcTBa M NMPAKTUYECKOE NMPUMEHEHHUE: JIEKTPUYECKH 3BOHOK, T'€HEpaTop
MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTPOIepe iay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoJIeOATENbHON CHCTEMbI (NIPYKUHHBIM WM MaTeMaTU4YeCKUI
MasITHHK).

HaGmronenue 3aryxaronux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmonenue pezonanca.

CBOOOIHBIE MEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusiorpamMmsl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHHS OT BPEMEHH ) JUTSI DJIEKTPOMArHUTHBIX
KOJIeOaHHH.

Pe3onanc mpu mocnegoBaTeNIbHOM COEIUHEHUU PE3UCTOpa, KATYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TUHUAU 3IEKTPOIIepEIauH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue 3aBHCHMOCTH TEPHOJA MaIbIX KOJICOAHWH Tpy3a Ha HUTH OT JUIMHBI HUTH H
Macchl rpysa.

WccnenoBanue mepeMEeHHOro TOKa B IIEMU M3 MOCIEIOBATEIHLHO COCAMHEHHBIX KOHIEHCATOpPA,
KaTYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpomMazHumHvle 60J1HbL

Mexanudeckue BOJHBI, yCJIOBHs pacnpocTpaneHus. llepuon. CkopocTs pacnpocTpaHeHUs u
nHa BosiHbI. [lomepednsie U nmpoaoabHble BOJIHBL. MHTEepdepeHius u nudpakius MeXaHHIeCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHbIE BOJIHBL. Y CIOBUS M3IyYEHUs] DJIEKTPOMATHUTHBIX BOJH. B3aumuHas
opueHrtanus BekTopoB E, B, V B snexkrpomarautHOl BosiHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHHMe,  MpeJloMIICHHe,  TonsApu3auus,  Audpakmus,  uHTepdepenuus.  CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ikana >MeKTpOMarHUTHBIX BOJH. [I[puMeHeHHe S71eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIIMIIBEI paINOCBA3U U TENEBUICHUS. Pagnonokamusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPY KaAIOIIEH Cpebl.

TexHU4YecKkne yCTpOWCTBA M TPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBass JTUArHOCTHUKAa B TEXHUKE M MEIUILIMHE, pajap, pPaJuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE TIOTIEPEYHBIX U TTPOJIOJIHBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabGnronenue otpakeHus U MPEIOMIICHUST MEXaHUYECKUX BOJTH.

Hab6monenue nunatepdepeHnu u AUGpaKkiiud MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

Habnronenue cBsi3u rpPOMKOCTH 3BYKa U BRICOTHI TOHA C aMIUTUTYAON U YaCTOTON KOJICOaHHIA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, NMPEIOMIICHUE, IMOJISIpU3ALUs,
nudpakuus, “HTepdepeHIus.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. [IpsMonanHenHOE paclpOCTpaHEHWE CBETa B OJHOPOIHOM cpene. JIyu
cBera. TOYEUHbI UICTOYHUK CBETA.



OtpaxkeHnue cBera. 3aKOHbI OTpakeHus ceera. [locTpoeHne n300pakeHni B IIIOCKOM 3epKaje.

[Ipenomnenue cBera. 3aKOHBI MpeNOMIIEHUSI cBeTa. AOCOJIOTHBIN IMOKa3aTeab MPEIOMIICHUS.
ITonnHOE BHyTpeHHee oTpakeHue. IIpenenbHblil yroi MojaHOoro BHYTPEHHETO OTPasKEHUSI.

Hucniepcust cera. CiioxkHBIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue u paccenBaronue JuH3bl. ToHKas nauH3a. DOKyCHOE PACCTOSIHME M ONTHYeCKas
cuna ToHKoM nuH3bL [locTpoeHue wn300pakeHHIl B COOMpAIONIMX W PACCEMBAIOIIMX JIMH3aX.
dopMyna TOHKOM JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUUECKOM ONTHUKH.

BonnoBas ontuka. MHTepdepenius cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBUS HAOJIOACHUS
MaKCHMyMOB U MHUHHUMYMOB B MHTE€PPEPEHLUOHHON KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpaxus ceera. [Judpaxuuonnas pemérka. YcinoBue HaOMIOACHHS TVIABHBIX MaKCUMYMOB
IpU NaJJICHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLUOHHYIO PELIETKY.

[lonspuszanus ceera.

TexHudeckne YCTpOWCTBA M MPAKTHYECKOE TPUMEHEHHE: O4YKH, Jymna, ¢oToammapar,
MPOSKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAS ONTHKA, AU(pakuroHHas peméTka,
HOJIIPOU .

Jlemoncmpayuu

[TpsimonuHeHOE paclpocTpaHeHNe, OTpaKEHUE U NpeoMiieHue cBeta. OnTuueckue npruOopsl.

[lonHoe BHyTpeHHEe oTpaxeHue. Mojieab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopaenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm cBeTa.

HaGnronenue nudpakuuu caera.

Habmronenue qucniepcuu certa.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO MPU3MBI.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

Habmroienue nomisipuszamnuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenne noka3aresnst IpeioMIIeHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

HaGnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieHAIBHONH TEOPUHM OTHOCUTEIBLHOCTH

I'paHuubl TPUMEHUMOCTM KJIACCMYECKOW MexaHUKHW. [locTymarsl cneuuanbHOW TeopUu
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTH CB€Ta B  BaKyyme, MPUHIUI
OTHOCHUTEJIBHOCTH DHHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CB43b MACChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. Popmyna Ilnanka cBsizu sHepruu (HOTOHA C €ro YACTOTOM. DHEPrUs U UMIYIbC
dboToHa.

OtkpeiTe u uccnenoBanue ¢orodddexra. OnbiTel A. I'. CroneroBa. 3akoHbl (oTodddexra.
VYpaBuenne DitnmTeitHa 17151 hotodddekra. «KpacHas rpanuia» Gorodddexra.

Hasnenue cera. OnbiTel [1. H. JIeOenena.

XUMHAYECKOE NEUCTBUE CBETA.

TexHUYECKHE YCTPOWCTBA © TPAKTHUECKOE NpUMEHeHue: (orodnemMent, (OoTomaTIHK,
COJIHEUHas OaTapesi, CBETOIUOI.



Jlemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIHETo GpoTorddexra.
CBeToquoI.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pezepdopaa mo paccestauro o -dactuil. [ImanerapHas mMozenb
atoma. Iloctynarel bopa. M3nydyenue u norsiomeHue (OTOHOB MPH IEPEXOAe aToMa C OHOI0
YPOBHS 3HEPIUM Ha Apyroil. Bunabl ciekTpoB. CHekTp ypoBHEH 3HEPIMM aToOMa BOAOPOA.

BosHoBbie cBoiicTBa yactuil. Bonubl ge bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaau3M.

CnoHTaHHOE U BBIHY)KJIEHHOE HU3JIyUEHHUE.

TexHuueckue ycTpoicTBa U MpakTUUECKOe MPUMEHEHHE: CIIEKTPAIbHbIN aHaIU3 (CIIEKTPOCKOI),
Ja3ep, KBaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3JIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HaGnroneHnue nuHeHyaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JO0KA3bIBAIOIINE CIIOKHOCTh CTPOEHHs sAnpa. OTKpeITHE pPaguOaKTUBHOCTH.
OmnpiTel Pesepdopna mo ompenenceHuIo COCTaBa paJHOaKTHBHOrO u3inydeHus. CBoiictBa anbda-,
6era-, raMMa-u3iydyeHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OtkpeiTHe npoToHa W HeWTpoHa. HyknonHas Mozens sapa ['eitzenOepra—lBanenxo. 3apsin
anpa. Maccooe uncio siapa. M3oTomnsl.

Anbda-pacnaa. ONEKTPOHHBII M TO3UTPOHHBIM Oera-pacnan. ['amma-uznydeHue. 3aKkoH
pazvoaKTUBHOIO pacnaja.

OHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peakrop. TepmosinepHslii cunTe3. [IpobieMbl U MEPCHEKTUBHI SAEPHON IHEPreTUKH.
OKOJIOTUYECKHUE ACTIEKTHI SIEPHOU SHEPTETHKU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpPA.

TexHuueckue YCTpOWCTBA M MpPAaKTUYECKOE IPUMEHEHHUE: J03MMeTp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Otansl pa3BUTHs acTpoHoMUH. [IpuKiIagHOe 1 MUPOBO33pEHUYECKOE 3HAYCHHE aCTPOHOMHUH.

Bun 38é31H0r0 HebGa. Co3Be3nus, spKkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

ConHeynas cucrtema.

Connue. ConHeyHas akTUBHOCTb. McrouHuk sHeprun ConHua u 3BE34. 3BE31BI, UX OCHOBHbIE
XapaKTepUCTUKHU. JluarpaMma «CHEKTPAJIbHBIM KJIAcC — CBETUMOCTb». 3BE3AbI TJIaBHOU
NIOCJIEA0OBATENbHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETMMOCTb» i 3BE37  IJIaBHOU
nocjenoBaTenbHOCTU. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHblE TMPEACTABICHHUA O
IIPOUCXOXKACHNN U 3Botonuu CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.



Mnineunsiii [Tyt — Hama I'anaktuka. [lonoxxenue u nBuxenue Connia B ['anmaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa60mna. Pazberanue ramaktuk. Teopus bonbioro
B3pbIBA. PEMKTOBOE M3IIydyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmtoienust HeBOOPYEHHBIM IJIa30M C MCIHOJB30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHHUHM IS
OTIpENIeJICHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IUS
CeBepHOro nojaymapus u ipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, muianer, Maeunoro Ilytu.

O6o0maronee NOBTOpPeHNE

Ponp (u3Wku U acTpPOHOMUU B YKOHOMHYECKOM, TEXHOJIOTHYECKOM, CONUATBLHOU M ITUYCCKOM
cdepax IesTeIbHOCTH YeJIOBEeKa, pOoJib M MECTO (PU3UKU M aCTPOHOMHUHU B COBPEMEHHOW Hay4HOI
KapTUHE MHpa, poyib (U3NYECKOH Teopurd B (POPMUPOBAHMM TPEACTABICHUH O (U3NIECKOH
KapTUHE MUpPA, MECTO (PU3MYECKON KapTHUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX PEJICTABICHUN O IIPUPOJE.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usukm Oa3zoBoro ypoBHA B 11 Kiacce ocymecTBisieTcss ¢ y4ETom
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OUOJIOTHH, XUMHH, Teorpaduu
U TEXHOJIOTHH.

Mesicnpeomemnule noHamus, CBI3aHHbIE C U3YYEHUEM METOJIOB HAyYHOTO MO3HAHUS: SBIICHUE,
Hay4HbIH (akT, THUmoTe3a, (uU3MUEcKas BEIMYHMHA, 3aKOH, TEOpHUs, HAONIOJIECHHE, DKCIIEPHUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: peuieHUEe CUCTEMbl YypaBHEHUH, TPUTOHOMETpHUYecKHe (QYHKIUMU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPhl U HX
INPOEKIIMM Ha OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIE AJIEMEHTAPHBIX (QYHKIIMMH,
MPU3HAKU TT0JI00MS TPEYTOIBHUKOB, ONPEEICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snextpuyeckue SBJICHHUS B >KMBOW MpUpOJE, KojeOaTelbHbIE IBUKEHHUS B >KMBOU
MPUPOJIE, ONITUYECKHE SIBJICHUS B AKUBOM MPUPOJE, NEHCTBUE paAualliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKass CTPYKTypa TBEPIBIX T€J, MEXaHU3MbI
00pa3oBaHus KPUCTAJUIMYECKON PEMIETKH, CIIEKTPAIIbHBIN aHaTU3.

l'eocpagpua: MarHUTHBIE TONIOCA 3€MIIM, 3alie)KM MAarHUTHBIX pPyA, (POTOChEMKA 3E€MHOM
MOBEPXHOCTHU, IPEICKA3AHNE 3EMIIETPICEHUII.

Texnonocus: JMHUM DIIEKTPOIEpPENad, TEHEPATOpP NEPEMEHHOIO TOKA, JJIEKTPOJBUraTENb,
WHAYKIMOHHAS Te4b, pajap, paguoNpUEMHHK, TENeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenune yuebHoro npeamera «dusmnka» Ha ypoBHE cpefHero oouiero odpaszoBanus (6a30BbIi
YPOBEHB) JODKHO OOCCICYUTh JOCTHUKCHHE CIICAYIONUX JIMYHOCTHBIX, METallpPeIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNabTaThl OCBOEHHUs YydyeOHoro mnpeamera «®u3nka» JODKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTpPEHHEU
HO3ULKEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTALMi, IO3UTUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACHIMPEHUE KUZHEHHOTO
OMBITA U OIBITA JAEATEIBHOCTU B MPOLIECCE pealu3aliil OCHOBHBIX HAIIPAaBICHUH BOCIIUTATEIbHON
NeSITEILHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHcKoOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKITAHCKOW TMO3UIUN O00YYArOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUICKOro O0IeCTBa;

OPUHATHE TPAJUIMOHHBIX  OOIICUENIOBEUECKUX TyMAaHUCTUYECKHX M JIEMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B HHTEpEcax TPaKIAHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3alty;

YMEHHUE B3aMMOJICHCTBOBATH C COLMATBHBIMA MHCTUTYTAMH B COOTBETCTBHHU C MX (DYHKIMSAMH H
Ha3HauYEHUEM;

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITLHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpPMHPOBAHHOCTb POCCUHCKOM IrpaX1aHCKON UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKEHHSIM POCCHHCKUX YUYEHBIX B
obnactu (pU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIEHMBATh CHTYAllMI0O W TIPUHUMATh OCO3HAHHBIC DPEUICHUs, OPHEHTHPYACh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs ICTETUKY HAyYHOT'O TBOPYECTBA, IMPHCYIIErO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K Pa3IM4HbIM cepam npodeccHoHANbHOM eATeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢u3MKOW M TEXHUKOM, yMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oynaymield mnpodeccun u
pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa3oBaHHMIO B 00acTH (U3MKK Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHPOBAHHOCTh ~ SKOJIOTMYECKOM  KYJIBTYphl, OCO3HaHHE TJO0aJBbHOIO  XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

IJIJAHUPOBAHUE U OCYLICCTBICHUE ACUCTBUN B OKPYXKAIOLIEH CpPele Ha OCHOBE 3HaHUA Lieled
YCTOMUYUBOTrO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa JAESITEILHOCTH IKOJOTHUECKOW HAINpaBIEHHOCTH HA OCHOBE HMMEIOLIUXCS
3HaHWH Mo (HU3MKeE;



7) IEHHOCTH HAYYHOT'0 MIO3HAHWS:

cOpMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
du3nUecKoil HayKu;

OCO3HAHHE LEHHOCTH HAyYHOW JEsTEIbHOCTH, TOTOBHOCTh B IIpOIeCcCe HM3YYCHHs (QH3UKU
OCYIIECTBIISATH MPOCKTHYIO U HCCIICA0BATEIBCKYIO JCITEIIbHOCTh WHIANBHUIYAILHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue a1eicTBUs:

camMoCTOsITeNIbHO  (OPMYIMPOBaTh M aKTyaJu3upoBaTh MpoljeMy, paccMarpuBaTh €&
BCECTOPOHHE;

ONpeNEeNATh UEIHU ACSITEIIbHOCTH, 3a1aBaTh MAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThiBaTh IUIAH PEUICHHS MPOOJIEeMbl ¢ YYETOM aHajin3a MMEIOIIMUXCS MaTepUadbHBIX U
HEMaTepUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISAM, OLICHUBATh
PUCKH MOCIEACTBUHN AESATEIbHOCTH;

KOOPJAMHHUPOBATh W  BBINOJHATH pPabOTy B  YCIOBUSX pPeajbHOrO, BHUPTYaILHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarebCcKue AeiCTBUA:

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH ITOHATHSAMHI M METOIaMU (PU3HUYECKON HAYKH;

BJIa/IETh HaBBIKAMHU y4e€OHO-UCCIEOBATENBCKON U IPOEKTHOM IEATENHHOCTH B 007acT (PU3UKH,
CITIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIIOMCKY METOJIOB pelIeHusl 3ajad
buznYECKOro coAepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJICTh BUJAMHU JCATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro WHTEPIpPETaINH,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3NUYHBIX YU€OHBIX CHTYaIUSX, B TOM UYUCIE MPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTYallM3UPOBATH 3a/1a4y, BBIJIBUTaTh TUIOTE3Y €€
pelieHus, HaXOaUTh apTYMEHTHI JIJIsl JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh MapaMeTphl U
KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATH MOJYyYEHHBIE B XOJ€ PEIICHUS 3aJa4ll Pe3yJIbTaThl, KPUTUUECKH OIICHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3a7a4dl B OOpa30BaTEIbHON JACSITEIBHOCTH, B TOM
qrclie TIPU U3YYCHUU (DU3HKHY;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMH TOJIYYeHUST HH(POpMaIuu PU3NIecKOro CoOAEPKaHus U3 HCTOUHUKOB Pa3HBIX
TUIIOB, CAaMOCTOSITEJIbHO OCYHIECTBJIATh MOMCK, aHAIM3, CUCTEMATU3ALMI0 M HHTEPIPETALUIO
nH(pOpMaIUK pa3TUIHBIX BUIOB U (OPM MPEACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CPENCTBA MH(OPMALMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B pELICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHM3AIMOHHBIX 3aJad C COOMoaeHHeM TpeOoBaHUit
SPrOHOMHUKH, TEXHUKHU O€30MacCHOCTH, TUTHEHBI, PecypcocOepeKeHHs, MPaBOBbIX M ATHYECKHUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30MaCHOCTH;



CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJACpKAHUA B Pa3NUYHBIX (hopMaTax ¢ y4€TOM Ha3HAYCHHUS
uHbOpMallMM ¥ 1EJNeBOM ayAuTOpuu, BbIOMpas ONTUMAIbHYIO GOpMYy TMpEACTaBICHUS U
BU3YaIM3al1H.

KoMMmyHukaTnBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOMU JESTEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYAIM U CMATYATh KOH(DIUKTHI;

Pa3BEPHYTO M JIOTUUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW ¥ MHMBHU1yaIbHON paboTHI;

BBIOMPAaTh TEMAaTHKy W METOAbl COBMECTHBIX JACHCTBHHA € Yy4€TOM OOIIUMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

IPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPIaHU30BbIBATh U KOOPIAMHUPOBATH JIEHCTBUS 110
€€ JOCTUIKEHHUIO: COCTaBIIATh IUIaH JEHCTBUN, pacHpeensTh POJIU C YYETOM MHEHUH yYaCTHUKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOMN pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJla M KaXXJIOTr0 Y4aCTHHKA KOMaHAbl B OOIIMN pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IIPOEKThI, OLEHUBATh HAEH C NO3UMLUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYLIECTBIISATh MO3UTUBHOE CTPATErMUYECKOE MOBEIACHUE B PA3JIMYHBIX CUTYalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITNATHBHBIM.

PerynsiTuBHbIe yHUBepCaJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBISATh TO3HABATENbHYIO JAESITENbHOCTh B oO0NacTu (U3HKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (DOPMYITHUPOBATH COOCTBEHHBIE 3a1aUH;

CaMOCTOSITENIbBHO COCTaBIISATh IUIAH pELIEHUsT pacy€THBIX W KAdyeCTBEHHBIX 3aJad, IUIaH
BBITIOJIHEHHUSI TPAKTUYECKOM pabOThl ¢ Y4E€TOM HMEIOIIMXCS  PeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacumpsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO IPYAULIMU B 00MacTH (U3HMKH, TMOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyaIllMsiIM, BHOCHTh KOPPEKTHBBI B JEATEIHLHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BIIQJICTh HABBIKAMH ITO3HABATEIBHON pe(IIEKCMU KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

HCITOJTH30BaTh MPUEMBI pe(IICKCHH JIJIsl OIICHKU CUTYAIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATH CeOsl, TOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce gocTuxkeHHs] JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTpamMMbl MO (PHU3UKE IS
YpOBHSL cpemHero oOmiero oOpa3oBaHUs y OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJJIEKT, MPEANoaralonuil chopMUpPOBaHHOCTD:

CaMOCO3HaHUsI, BKJIIOYAOIIETO CIIOCOOHOCTh TOHHMMATh CBOE SMOIIMOHATBHOE COCTOSHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;



CaMOPETYJIMPOBAHHUs, BKIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE IOBEJCHME, CIOCOOHOCTh AJAaNTHPOBATHCS K SMOLMOHAIBHBIM HM3MEHEHUSM W TPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKCHHUIO LENN U YCIIEXY, OIITUMH3M,
MHHUIMATUBHOCTH, YMEHHUE JEHCTBOBATh NCXO/S U3 CBOUX BO3ZMOXKHOCTEH;

SMIIATHH, BKJIIOYAIONMIEH CHOCOOHOCTh TOHMMAaTh SMOLMOHAIBHOE COCTOSHUE JPYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHUS C JPYTUMH
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHBI

K konny oOyuenus B 10 kiacce mpeaMeTHbIe pe3yjbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JEMOHCTPHUPOBAThH Ha MPUMEPAX POJIb U MEeCTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHON HAyYHOU
KapTUHBI MHUPA, B PA3BUTUU COBPEMCHHON TEXHUKH M TCXHOJIOTHA, B MMPAKTUYCCKON IEATEIHHOCTH
JIFOJIEH;

VUUTHIBATh TPAHHIBI MPUMEHEHUS H3YYCHHBIX (PU3NYECKUX MOJeNiel: MaTepuaibHas TOYKa,
WHepIanbHas cucTeMa oTcuéra, aOCOJTIOTHO TBEPAOE TENO, MICAIBHBIA Ta3, MOJEIN CTPOCHUS
ra3oB, JKUIKOCTEH W TBEPIBIX TEJ, TOUCUHBIH DJIEKTPUUYECKHUH 3apsl MpU pelieHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3NYECKUE SBICHUS (MPOIECCHl) U OOBICHITh UX Ha OCHOBE 3aKOHOB MEXaHUKU,
MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA M DJICKTPOJAWHAMHKH: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE IMpsMOJIMHEIiHOE JBI)KEHHE, CBOOOJHOE TMAaJeHUEe TeJ, JBHXKEHHE IO
OKPYXKHOCTH, HMHepLus, B3aumopeicTBue tei, aud@ysus, OpOyHOBCKOE IBUKEHHE, CTPOEHHUE
KUAKOCTEH U TBEPABIX TelN, U3MEHEeHHe o0BhEMa TeNl MpH HarpeBaHUH (OXJIAXIECHUH), TEIJIOBOE
paBHOBecHe, WCHapeHHe, KOHJIEHCANHWs, IUIABICHHE, KPHUCTAIUIM3AIMsA, KUICHHE, BIIAKHOCTD
BO3/lyXa, MOBBIIIEHUE NaBIEHHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpaMM COCTOSIHUSA r'a3a B U30IPOIIeccax, dJIEKTpU3alys TeJl, B3auMOICHCTBUE 3apsI0B;

OTKCHIBATh MEXAHUYECKOE JBUKEHHE, WUCIOINB3Ys (PM3MUECKHE BETUYHMHBI: KOOpPAMHATA, MYTh,
nepeMelieHe, CKOpocTh, YCKOpEHHEe, Macca Teja, Cuja, UMITYJIbC Tella, KWHEeTU4ecKasl dHeprus,
MOTEHIIMAJbHAs DHEpPrusi, MexaHudeckas paboTa, MeXaHWYecKas MOIIHOCTh; MpPH OMUCAHUU
NPaBUIBHO TPAKTOBATh (PU3UUYECKHIA CMBICI MCIIOJIb3YEMbIX BEJTUYHH, MX 0003HAUCHHS U €IHHHULIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAaHHYIO (PHU3NYECKYIO BETUYHHY C IPYTUMH BEIMYMHAMY,

OIMCHIBATh W3YUEHHBIE TEIIJIOBBIE CBOICTBA TENI W TETUIOBBIE SIBICHUS, HCIONB3YS (PH3UIECKUE
BEJIMUMHBI: JIaBlieHHWE Tra3a, TeMmIepaTrypa, CpEeAHssl KHHETHYeCKas OJHEPrus XaoTHYECKOTO
JBYDKEHUST MOJIEKYJI, CPETHEKBAIPATHYHAs CKOPOCTh MOJIEKYJI, KOJHYECTBO TEIIOTHI, BHYTPEHHSIS
9Heprus, padora raza, K03(pPUIMEHT MOJIE3HOTO ACUCTBUS TEIIOBOTO ABUTATEINS; IPU OMUCAHUU
NPaBUIHHO TPAKTOBATH (PU3WUYECKHIA CMBICI MCIIONIb3YEMbIX BEJTMUWH, HX 0003HAUCHHS M €IIHHUIIBI,
HAXOJHUTh (POPMYIIBI, CBSA3BIBAIONINE TAaHHYIO (PH3NYECKYIO BETUYHHY C IPYTUMH BEIMYHMHAM;

ONKCBHIBATh W3YYEHHBIC JIIEKTPHUECKHE CBOWCTBA BEIIECTBA MW DJIEKTPHUECKUE SBICHUS
(Tporiecchl), HMCIONB3Ys (pU3MyYecKre BENUYMHBL: IIEKTPUUECKUH 3apsij, 3JIEKTpUYecKoe IoJe,
HaNpsHKEHHOCTD TI0JIS, TIOTEHIIHAI, PA3HOCTh MOTEHINAJIOB; TP OMUCAHUH MPABIIFHO TPAKTOBAThH
(bu3NYECKU CMBICT UCIIONIb3yEeMbIX BEIHUYWH, HX 0003HAYCHHUS U €IUHUIIBI, YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOINE TAHHYIO (PM3NYECKYIO BEIMYMHY C APYTUMH BETHUYNHAMU;

AHATM3UPOBATh (PU3MYECKHE TPOIECCHl W SIBICHUS, WCIONB3Yysd (HU3NYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemupHoro Tsrotrenus, |, |l u |1l 3akonpl HbloTOHA, 3aKOH COXpaHEHUS
MEXaHHYECKON PHEpPrHH, 3aKOH COXPAHCHHS UMIYJIbCA, MPUHIMUI CYIMEPIIO3UIIUU CHJI, TPUHITUI
paBHOIpABUsl WMHEPLHUATIBHBIX CHCTEM OTCU&Ta, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, ra30BbIC 3aKOHBI, CBSI3b CPEIHEH KHHETUYECKON YHEPTUU TEIIOBOTO JBMKEHUS MOJICKYI
¢ a0COJIIOTHON TeMITepaTypoH, MEPBBINA 3aKOH TEPMOIMHAMHUKH, 3aKOH COXPAHEHHS DJICKTPUUECKOTO



3apsna, 3akoH KynmoHa, mpu 3TOM pa3nuyarth CIOBECHYIO (OPMYIHMPOBKY 3aKOHa, €ro
MaTEeMaTHYeCKOE BbIPAXKEHUE U YCIOBUS (TPaHULbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TNPHHILMUIBI JEHCTBHS MAaIlUH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pas3yinyaTh yCiaoBUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh OKCIEPHUMEHTHI [0 HCCIEOBAHUIO (U3NYECKUX SBJICHHH M TPOLECCOB C
UCIIOJIb30BAaHUEM IIPSIMBIX M KOCBEHHBIX U3MEPEHMM, PU 3TOM (OpMYJIMpOBaTh NpodiieMy/3agady
U TUIOTE3y Y4eOHOro 3KCIEpUMEHTa, cOOMpaTh YCTAaHOBKY U3 IPEUIOKEHHOIO 000pyJOBaHMS,
IPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBbIC M3MEpEHHsS (DPU3MYECKHX BEJIWYHMH, MPU 3TOM BHIOMPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HUCMOJIb30BaTh WM3BECTHBIE METOJbl OLIEHKU MOIpEeIIHOCTEeH
U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3UYECKUMHU BEIMYMHAMM C HCHOJIB30BAHHUEM IPSIMBIX
U3MEPEHUH, MPH 5TOM KOHCTPYHWPOBAaTh YCTAaHOBKY, (HKCHPOBATH pPE3YyJIbTATHI IMOTyYECHHOH
3aBUCUMOCTH (PU3MUYECKUX BEIWYHMH B BUAE TaONMIl U rpaduKoB, JenaTh BBIBOJBI [0 pe3yibTaTaM
UCCIIEIOBAHHUS;

coOuroiaTh IpaBuia 0€30MacHOro TpyJa IpU MPOBEACHUU UCCIEJOBAHUI B paMKax y4eOHOro
IKCIIEPUMEHTA, Y4eOHO-HCCIIEIOBATEILCKON U TPOEKTHOM MAEATEIBHOCTU C HCIIOJIb30BAHHEM
U3MEPUTENIbHBIX YCTPOUCTB U J1JaOOpaTOPHOr0 000PYAOBaHUS;

pemaTh pacu€THBIE 33/1a4M C SBHO 3alaHHON (M3UYECKON MOJEbI0, UCHONB3yd (hru3mueckue
3aKOHbl M HIPUHIUIBI, HA OCHOBE aHAIM3a YCJIOBUSA 3a/Ja4d BbIOMpPATh (PU3MUYECKYIO MOJEIb,
BBIJICNIATh (DU3UYECKHE BEIMYUHBI U (OPMYJBI, HEOOXOMUMBIC sl e€ pelIeHHs, MPOBOAUTH
pacy€Thl U OLIEHUBATh PEAIbHOCTh MOJIyYEHHOI'O 3HaUeHUs (PU3HMUECKON BEITUYHHBI;

pemaTh KadeCTBEHHBIC 3aJaud: BBICTPAMBATH JIOTHYECKH HENPOTUBOPEUYHMBYIO IEHOYKY
paccyXIeHUI ¢ OOpoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCTIOJIB30BAaTh MPH PEHICHUH y4eOHBIX 3a/1a4 COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH IS
MIOUCKA, CTPYKTYPUPOBAHUS, MUHTEPIPETALMM U MPEACTaBICHUS Y4eOHOW M Hay4YHO-TIOMYJISIpHOU
UHPOPMALINH, TTOYYCHHON W3 Pa3UYHBIX HCTOYHHKOB, KPUTUYECKH aHAJIH3UPOBATH MOJIYIaeMYFO
UHPOPMALIUIO;

NPUBOJIUTH TIPUMEPHI BKJIA/Ia POCCHUCKUAX M 3apYOEIKHBIX YUEHBIX-(U3NKOB B PAa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCTIOJIB30BaTh TEOPETUYECKHUE 3HAHUS MO (PM3MKE B MOBCEAHEBHOM >KM3HM U OOECICUYeHUS
0€30IacCHOCTH MpHU OOpAaIIeHUU C MpUOOpaMM M TEXHUUYECKHMMM YCTPONCTBAMH, JUISI COXPAaHEHUS
3/I0POBBS M COOJIOAEHHSI HOPM IKOJIOTHYECKOTO TIOBEICHHS B OKPYKalOIIei cpene;

paboTaTh B TpyIIE C BBIIOJHEHUEM DA3IUYHBIX COLMAIBHBIX pOJIeH, MIaHHPOBaTh pPaboTy
TPYIIBI, PAaMOHAIBHO  PACHpPENeNiaTh OO0S3aHHOCTH W IUIAHWPOBaTh  JICATEIIEHOCTH B
HECTAHJAPTHBIX CUTYaAIUsAX, AJCKBaTHO OLIEHUBATh BKJIAJ KaXJOT0 M3 YYaCTHHUKOB TpYIIbI B
pelIeHne paccMaTpUBaeMOil TPOOIEMBI.

K xonmy oOyuenuss B 11 kJacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MPUMeEpax pojib U MeCTO (PU3UKH B POPMUPOBAHUH COBPEMEHHOI HayuyHOU
KapTUHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKU W TEXHOJOTHH, B TIPAKTHIECKON JEATEIbHOCTH
Jr0/1e, IeTIOCTHOCTD U €IMHCTBO (PU3NUECKOI KapTHHBI MUDA;

YYUTHIBATh TPAHUIIBI TPUMEHEHHS N3YUYEHHBIX (PU3MUECKUX MOJIENEH: TOUCUHBIH dJICKTPUICCKAN
3apsijl, Jy4 CBeTa, TOYEYHBIM MCTOYHHMK CBETa, sIepHAas MOJENb aToMa, HYKJIOHHas MOJIENb
aTOMHOTO si/Ipa MPH perieHnH GU3NIECKHUX 3a/1a4;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (MPOLECCH]) M OOBACHATH HMX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA U KBAHTOBOM (HU3UKHU: IEKTpUUECKass MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHuTHOE JeHCTBUS TOKAa, B3aMMOJEHCTBHE MAarHUTOB, JJIEKTPOMAarHuUTHAas
UHAYKIMS, JEWCTBUE MAarHUTHOIO IO HA MPOBOAHMK C TOKOM U JABWXKYLIMHCA 3apsn,
3JIEKTPOMAarHUTHBIE KOJeOaHUsI M BOJIHBI, NMPSIMOJIMHEHHOE pacIpOCTpPaHEHUE CBETAa, OTPa)KCHUE,
npejaoMiIeHue, UHTepdepeHIus, Iupakuus | [oJsipu3alMs CBeTa, JUCIEpPCHUs CBETa,



dorornekrpudeckuii d3pdext (hotorddexr), cBeTOBOe naBlIeHHE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsI PaliOAKTUBHOCTb;

ONHKCBHIBATh HW3YYCHHBIC CBOMCTBAa BelIeCTBAa (PJMEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
JIEKTPUUECKYIO TPOBOAMMOCTb PA3JIMUYHBIX CPeA) U 3JIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl  (PU3MYECKUE BEIMYUHBI: OJCKTPUYECKUN 3apsi, CHIAa TOKa, DICKTPUYECKOE
HanpsDKEHUE, 3JIEKTPUYECKOEe CONPOTHUBICHHME, PA3HOCTh MOTEHIUANIOB, 3JIEKTPOJABIKYILAS CHIIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO IMojisi, cwia Awmmepa, cuia JlopeHnma, MHIYKTHBHOCTB
KaTyUIKH, SHEPrusl 3JeKTPUYECKOr0 M MAarHUTHOIO IIOJIeH, MepHojJ M 4YacToTa KOJIeOaHuM B
KoJIeOATeIbHOM KOHTYpE, 3aps] M CWJIa TOKAa B TPOLECCe TapMOHUYECKHX 3JIEKTPOMArHUTHBIX
KosiebaHul, (POKyCHOE pacCTOSHME M ONTHYEeCKass CWiIa JIMH3bI, HPU OMNHUCAHUM IPABUIBHO
TPaKTOBaTh (PU3UUECKUN CMBICI HCIIOJIb3YEMbIX BEJTMUMH, UX 0003HAUYECHUS U €AMHUIIbI, YKa3bIBATh
(opMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMU BETUUUHAMU;

OIKCHIBATh M3yYCHHBIC KBAHTOBBIC SIBICHHS W TPOLECCHI, MCIONB3YS (PU3MUECKUE BEITHMUNHBL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPrUsl M UMITYJIbC (POTOHA,
NEepUOJ TOJIypacliaja, YHEPTus CBS3M ATOMHBIX siJep, MPHU OMUCAHWU IPABHIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI HCIIOJIb3YeMbIX BEIMYMH, UX 0003HAUCHUsI U €AMHULIBI, YKa3bIBaTh (HOPMYJIbI,
CBSI3BIBAIOIME JAHHYIO (PU3MUECKYI0 BEIMYHMHY C JIPYTMMHU BEITUYMHAMH, BBIYHCISATH 3HAYCHUE
(bu3n4ecKoil BETUUNHBL;

aHATM3UPOBATh (U3UYECKUE TPOIECCHl M  SIBICHHS, WCHOIB3yd (HU3MUECKHE 3aKOHBI |
HOPUHIUIBL: 3aK0H OMa, 3aKOHbI [IOCJIEI0BATEIBHOIO U NapajlIeIbHOTO COEAMHEHUS IPOBOJHUKOB,
3akoH JDxoyns—JleHnma, 3aKkOH DIIEKTPOMAarHUTHON WHAYKIUH, 3aKOH MPSMOJIHHEHHOTO
pacIpoCTpaHEHUs CBETa, 3aKOHbI OTPAKEHUS CBETAa, 3aKOHbI IPEJIOMIIEHUS CBETa, ypaBHEHHE
OnnmreitHa Ui GoTodddexra, 3aK0H COXpaHEHUs] SHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH
COXpPaHEHMsI ANEKTPHUECKOTO 3apsi/ia, 3aKOH COXPAaHEHMsI MaCCOBOTO 4Hcia, OCTynaThl bopa, 3akoH
paZIMOAaKTHBHOTO pacmajaa, NpU OSTOM pa3nyarh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIpAXKEHUE U YCIOBUA (TPaHHULIbI, 00JIaCTH) IPUMEHUMOCTH;

OTIpEeNeNATh HANpaBICHUE BEKTOPa WHAYKIIMM MAarHUTHOTO IOJISI MPOBOJHHUKA C TOKOM, CHIIBI
Awmnepa u cuibl Jlopenua;

CTPOUTh U OIHUCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIEPUMEHTHl [0 MCCIEJOBAHUIO (U3NYECKUX SBJIEHHH M TPOLECCOB C
UCTIOJIF30BaHUEM TIPSMBIX M KOCBEHHBIX M3MEPEHHI: TIPU 3TOM (OPMYIHUPOBAThH MPodiieMy/3aaaqy
U TUIOTe3y Y4eOHOro SKCIIepUMEHTa, coOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTo 000pyIOBaHUS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOBI;

OCYILECTBIIATh MPSIMbIE M KOCBEHHbIE M3MEpEeHMs (PU3NYECKUX BEIWYHMH, IPU 3TOM BHIOHMpATh
ONITUMAITGHBIA CIIOCOO0 WM3MEPEHHUsT M HWCIOJIBb30BaTh HM3BECTHBICE METONBI OIEHKH TOTPEITHOCTEH
U3MEPEHUI;

HCCIIEIOBATh 3aBHCUMOCTH (DPM3UYECKUX BEIMYMH C MUCIOIH30BAHUEM TMPSIMBIX W3MEPEHUH: TpU
3TOM KOHCTPYHpPOBAaTh YCTaHOBKY, (HUKCHpPOBATh pe3yJbTaThl TMOJIYYEHHOM 3aBUCHUMOCTHU
(GU3NUIeCKUX BETMYMH B BUJIE TAOJIUI] U TPAPHUKOB, AETATh BEIBOJBI TI0 PE3yJIbTaTaM HUCCIIEAOBAHMS,

coOuo1aTh MpaBmiIa 0€30MacHOro TpyJaa NMpU MPOBEIACHUU HCCIIEIOBAaHUHN B paMKax yueOHOro
IKCTIEPUMEHTa, y4eOHO-HUCCIIEOBATEILCKOM ¥ TIPOCKTHOH JEATENBHOCTH C HCIIOJIB30BAaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U TaOOpaTOPHOTO 00OPYAOBaHUS;

pemarh pacu€THBIC 3a/la4d C SBHO 33aJaHHON (H3MYECKOW MOJENBI0, UCTIONB3Ysl (U3NIECKHE
3aKOHBl M MPHUHLUIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/Ja4d BBIOMpPATh (PU3MUYECKYIO MOJENb,
BBIJICNATh (DU3WYECKHE BEIMYMHBI U (HOPMYJIBI, HEOOXOIUMBIE sl €€ pelIeHus, MPOBOAHUTH
pacy€Thl U OLIEHUBATh PEAILHOCTH IMOJYYEHHOTO 3HAaUEHUs (PU3HMUECKON BETUYHHBI;

pemaTb KaueCTBEHHbBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUUBYIO IIETOYKY
paccyXKIeHU C ONIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUECKHUE SIBIICHHUS;

UCIIOJIb30BaTh MPU PELIEHUH y4eOHBIX 3a/la4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH AJIS
MIOWCKA, CTPYKTYPUPOBAHUS, MUHTEPIPETAMM U MPEICTABICHUS Y4eOHOH M HAy4HO-TIOMYJISIPHOU



uH(pOpMAIIH, TTOTYYCHHON U3 Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTYIAEMYIO
uHpopmaruio;

OOBSCHATh TPHUHIMIBI JEHCTBUS MAaIIMH, TPUOOPOB W TEXHUYECKHX YCTPOMCTB, pa3inyaTh
YCIIOBHS UX O€30MaCHOTO MCIIOJIb30BaHMSI B TOBCETHEBHOM JKU3HU;

MPUBOIUTH PUMEPHI BKJIAJIa POCCHICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3MKE B MOBCEIHEBHOW JKU3HM JJIsI 0OCCIICUCHUS
0€30MacHOCTH TIpH OOpalICHUU C MPHOOpAMH W TEXHHUYECKHUMH YCTPONCTBAMH, IUISI COXPAHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYKaroIIel cpesie;

paboTaTh B TPYIIE C BBHINOJHCHUEM pAa3JIMYHBIX COIHAIBHBIX POJICH, TUIAHUPOBATH PabOTY
TPYNIbL, palMOHAIBHO pacCHpeleNiaTh OO0S3aHHOCTH W IUIAHUPOBATh  JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYaIUsIX, aJCKBaTHO OLICHWUBATh BKJIAJ KAKIOTO W3 YYaCTHHUKOB TPYIIBI B
peleHe paccMaTpuBaeMOi TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATEIBLHBIE
padoTsI padoThI pecypesI
Paznen 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 bubumorexa [IOK
' https://m.edso0.ru/7f41bf72
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewaruia ° https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Hunamuia ! https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBbI TEPMOMHAMMKH 10 1 https://m.edso00.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK
' ®a3oBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznea 4. 9JIEKTPOJANHAMUKA
4.1 DNIeKTpOCTaTHKA 10 1 bubmuoreka [JOK



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

ITocTostHHBIN 371eKTpUYECKH TOK. TOKH B

https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK

4.2 Pa3IMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThI pecypesl
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnnoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4ecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 Onruka 10 3 https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6mmorexa [IOK
4.1 JIEMEHTHI KBAHTOBOU OIITUKH 6 https://m.eds0o.ru/7f41ca7c
bubmuorexa [JOK
4.2 Crpocnue aroma 4 https://m.edso00.ru/7f41c97c
43 AToMHOE IO 5 bu6nmoreka [JOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 Egggﬁr{r}f:(;(s%grou%f 11c97c
Wroro no pazueny 7
Pasnen 6. OBOBHIAIOIIEE IIOBTOPEHHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E:fgg;&fi%gﬁ}% 41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
/i Tema ypoka Beero KOﬁHTpOHLHBIe H[%aKTH'ICCKHe W3yMeHHS  00PA30BATENbHbIE
padoThI padoTsI pecypesI
) — .
1 H: 3HII{<216 MZI:(})]K EI (;I(I)I?I.)}I;Iflfp?; 1 Eubmorexa IIOK
Y1 A https://m.edsoo.ru/ff0c32e2

OKPY>KaIOIIET0 MUpPA
Posb 1 MecTo ¢uzuku B
(GhOpMHUPOBaHUH COBPEMEHHOMN bubnuorexa [JOK

2 . 1 .

Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEITHLHOCTH JIIOIeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHTEIBHOCTh MEXaHHUYECKOTO 1 bubmuorexa [JOK
nBwxenus. [lepemenienue, CKOpocCTsb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMepHOE NpsAMONMHENHOE 1 bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE NTPSIMOIUHEIHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHne. Y CKopeHue 1 bubnuoteka [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
K i .

7 Hgﬁ:;(;iiieﬁ:f: Hul:l?ﬁlj(})l; ’eTO‘{KI/I o 1 bubmorexa LIOK

p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
o | o e o | B orea 101
pi ’ https://m.edsoo.ru/ff0c3be8
IlepBeiit 3akoH HproTOHA
9 Macca tena. Cuna. [Ipunmun 1 bu6nmoreka [JOK

Cynepno3uiuu cuil. Bropoit 3akox

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

HprotoHa 11 MaTepuanbHON TOUKH

Tpetuii 3akon HeroToHa niis

bubmuorexa [JOK

10 MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCeMUpPHOTO TsiroreHus. Cuia

11 Tsokectu. [le pBaSI KOCMHYECKast bubmorera LIOK

eP https://m.edso0.ru/ff0c3d00
CKOPOCTb

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [HOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadgdumment tpenus.

13 Cuna cgn OTI/IBJIC}(?I/Iq:I HH )71 BI/I)II)(GHI/II/I bubmorexa LIOK

P P https://m.edsoo.ru/ff0c3f76
Tesa B )KUAKOCTU WJIH raze
[TocTynarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bubnuorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOTO Tea
HMitynbsc MaTepUabHON TOUYKH,

15 CHUCTEMBI MaTePUAIIbHBIX TOYECK. bubnmnoreka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHUE
PabGoTa 1 MOIIHOCTH CHJIBI.

16 Kunernyeckas 3Heprusi MaTepualIbHON bubnnorexka [JOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KHHETHUYECKON 3HEpruu
[ToreHunanbHas sHEprus.

[ToreHmanpHas SHEPrust 0
17 nedo fm OBaHHOITIrlf Ii’gbplyr bubmorera [JOK
PMHD Py ‘ https://m.edsoo.ru/ff0c461a
[ToTentmanpHas YHEPTUS Tea BOIH3U
MOBEPXHOCTU 3EMIIH
[ToTeHunanbHble 1 HEMOTEHIIUATIbHBIE
cuibl. CBsI3b pabOTHI
P bu6mmoreka [IOK
18 HEMOTEHIUATbHBIX CUJI C U3MEHEHUEM

MEXaHHYECKON SHEPTUN CUCTEMBI TEJl.
3aK0OH COXpaHEHUs MEXaHUYECKOM

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

SHEPrUuu

19

JlaGopaTtopHnas pabota
«HccnenoBanue CBs3H PabOTHI CUITHI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KI'yTa)

20

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
neuxenue. Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

25

XapakTep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mojenu cTpoeHuUsl Ta30B, KUIKOCTEH
U TBEPIBIX TE

Macca monekyn. KonuyectBo
BemectBa. [locTostHHas ABoraapo
TermmoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. lllkana remneparyp
Ienascus

Wneansusiii ra3 B MKT. OcHoBHoOe
ypaBHeHne MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPrUun
JIBUKEHUSI MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knanelipona

3akon [lanbToHa. ['a30BbIe 3aKOHBI
JlaGopartopHas paboTa
«HccnenoBanue 3aBUCUMOCTH MEXKITY

napamMeTpaMH COCTOSIHUS
pa3peKEHHOTO ra3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

bubmuorexa [JOK

29 rpaduveckoe MmpeacTaBIcHHe https://m.edsoo.ru/ff0c570e
BnytpeHnHss sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 criocoOnw! €€ n3meHeHus. KoanuecTBo bubmuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo0.ru/ff0c5952
SHEPTUsi OJJHOATOMHOI'O UJCATHLHOTO
raza
31 Buasl Tenonepenaun bubmorexa LIOK
A ped https://m.edsoo.ru/ff0c5c36
v & .
p | o e B LOK
p . https://m.edsoo.ru/ff0c5¢c36
Teronepenaye. AnnadbaTHbIN Ipolece
[IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [IOK
33 _
MPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
w | Aot Busorea 101
PHpOZIE. p https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Tpunuun geiicteus u KIIJ[ rennosoit bu6nmoreka [JOK
MaIIHbI https://m.edsoo.ru/ff0c600a
36 uxkn Kapuo u ero KIIJ{
37 DKooruyeckue npoodaemMbl
TETJIOOHEPTETUKH
38 O6o06matomuii ypok «MonexynspHas bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
3 Morexympron . Ocnoss BuGmiorera LIOK
yIAp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuoreka [IOK
Hcnapenue u KArenue https://m.edsoo.ru/ff0c63b6
41 AOCOoIOTHAS 1 OTHOCHTEIIbHAS bu6mmoreka [IOK

BJIAKHOCTh BO3/1yxa. HachleHHbIN

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

nap

Teépnoe Teno. Kpucramiunueckue u
amop(HbIe Tera. AHU30TPOIHUS

bu6mmoreka [IOK

i CBOMCTB KpuCTaIOB. JKuakue https://m.edsoo.ru/ffOc65f0
KpucTajibl. COBpeMEHHbIE MaTEpPHUAIIB
[l1aBnenue u KpUCTaIM3ALIMSL.
43 yie?;;;l T::AHHI())I;;HJJII;I;IHE:II;;I; Eubmorexa LIOK
' https://m.edsoo.ru/ff0c6708
CyO6numarnus
bu6mmoreka [IOK
44 YPaBHCHHE TCIIIOBOTO Oanarica https://m.edsoo.ru/ff0c6820
g | o e i Bumorea 10K
PAL. A p https://m.edsoo.ru/ff0c6bcc
3apsI0B
I1
4 nomynpomommmn. Sacon coxpancrms BuGmmorerca LIOK
YHPOBOZ ’ P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsijia
B i .
47 Kysona Toseammti orexmputoots BuGmmorerca LIOK
y : P https://m.edsoo.ru/ff0c6ce4
3apsiz
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosis. [IpuHIMn cynepno3suuuu bubnnorexka [JOK
ANEKTPUYECKUX ToeH. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
p | Do Bumoresa LOK
) tat. https://m.edsoo.ru/ffOc6f00
TTOTEHIINAIOB
IT
50 omexrpocrammicckow none, Bubmiorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
N bubnmnoreka [JOK
51 JnexrpoémKocTs. KonzeHcaTop https://m.edso0.ru/ff0c7126
52 DIEeKTPOEMKOCTD MIIOCKOTO bubnuorexa [JOK



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

53

KOHJIEHCATOpa. DHEPrusl 3apsHKEHHOTO
KOHJIEHCATopa

JlaboparopHas pabota "M3mepenue
3JIEKTPOEMKOCTU KOHeHcaTopa'

https://m.edsoo.ru/ff0c72c0

54

[IpuHIMI EHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMUPOBAIHLHOTO
armapara, CTpyHHOT0 MpUHTEpa.
DIIeKTpOoCTaTUYECKas 3allIHTa.
3a3eMiIeHHE AIEKTPOIPHUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cyuiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma st
y4acTKa [enu

56

57

[TocnenoBarenbHOE, HapaIeNIbHOE,
CMEIIAaHHOE COCIUHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«M3y4yeHne cMeNIaHHOro COeJMHEHUS
PE3UCTOPOBY

PaboTa 1 MOIIHOCTH ANMEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJist OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«3mepenne DJ1C ucTOUHMKA TOKA U
€r0 BHYTPEHHETO COIPOTHBIICHUS

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

59

60

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJI0B. 3aBUCUMOCThH
CONPOTHUBIICHUS METAJIIIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEeKTPUUECKHU TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

[ToynpoBOAHUKH, UX COOCTBEHHAS U

bubmuorexa [JOK



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

IpUMecHas IpoBoIUMOCTh. CBONCTBA
p—~n-niepexona. I1osynpoBoIHUKOBEIE
IPUOOPHI

https://m.edsoo.ru/ff0c84ae

DJIEKTPUUYECKUI TOK B paCTBOpaxX U

62 pacriaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DIIEKTPUUYECKHI TOK B ra3ax.

63 CamMocTosTenbHbIN U 1 bubnnorexa [HJOK
HECAMOCTOSTENbHBIN pa3pan. MonaHus. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuorexa [IOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o0marmuii ypok 1 bubmmoreka [JOK
«DNEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnnorexka [JOK
ANEKTpUYECKuil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpelax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabora o Teme "DNIeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O600maomui ypok 1 bubnuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
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11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@PpoBbIie
n/n Tema ypoka Bceero Konrponbnele | IIpakradeckue fll?»y'-lel-ll/lﬂ gﬁ[?;I;OBaTe.]ILHLIe
padoThI padoThI pecypest
IlocTostHHBIC MATHUTEI U HX

1 B3aUMOJecTBHEe. MarHuTHOE II0JIE. 1 bubnunoreka LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHUTHON MHTYKIIUU
MarsuTHOE 1MoJjie IPOBOJHUKA C

5 ToKoM. OnbIT Dpcresa. 1 bubnuoreka [IOK
B3aunmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJIL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlaGopatopHnas pabora 1 1 bubmuorteka [IOK
«HWccnenoBanue AeUCTBHUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM)

JleficTBE MarHUTHOT'O MOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorteka [IOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHuTHON
unnykuuu Papanes
JlabopaTopnas pabora

7 <<I/ICCJF':6H0§3HI/I§ SIBIICHUS 1 1 bubnnorexa [JOK

N https://m.edsoo.ru/ff0cal50
3JIEKTPOMArHUTHON UHIYKIIUU»



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

10

NHaykTUBHOCTD. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLIUN.
OHeprust MarHUTHOTO MOJIS KaTYILKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTUll,
MHJyKIHOHHAs [1€Yb

Oo6o06maromuit ypok «MarautHoe
noJje. DIIEKTPOMarHUTHAST HHIYKIHSD)

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KontponbHas paboTa mo teme
«Mar"guTtHoe 110Je.
DneKTpOMarHuTHasi UHIYKIUS»

bubnuoreka [IOK
https://m.edsoo.ru/ffOcad58

12

13

CB00O/IHBIE MEXaHUYECKUE
KoseOaHus. 'apmoHnyeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHeprun

JlaboparopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Tpy3a»

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcaf06

14

Konebarenbublit KOHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJICOaHNUs B
UJeabHOM KOJIeOaTeTbHOM KOHTYPE.
AHAJIOTHS MEXKy MEXaHHUYSCKUMHA U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

but6mmorexa [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B UJICAIIbHOM
Kos1e0aTeIbHOM KOHTYpe

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpeacraBnenue o 3aTyxaromux
KoJieOaHusIX. BeIHYKIeHHbIE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

MeXaHUUeCcKue Kojiebanus. Pe3oHaHc.
By K IeHHBIE 3JIEKTPOMAarHUTHBIC
KoJIeOaHusA

17

[Tepemennsbiii Tok. CuHyCOUAATBHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JICHCTBYIOIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsKEHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoscTso,
nepeaya u norpedaeHue
3IEKTPUUYECKON SHEPTUn

19

20

VY CTpoiCTBO U MPAKTUUYECKOE
MIPUMEHEHUE JIEKTPUYECKOrO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JINHUH 3JIEKTponepenay

DKOJIOrM4eCcKHe PUCKU TIpU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
Kynbrypa ncnonbs3oBaHus
3JIEKTPOIHEPI U B MOBCEIHEBHON
KHU3HU

bubmuoreka [IOK
https://m.edsoo.ru/ff0cc324

21

22

MexaHu4ecKue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopocth
pacrpoCcTpaHeHHsI U JJTUHA BOJIHBI.
HOHepe‘-IHI)IC " IPOJ0JIbHBIC BOJTHBI

3Byk. CKopocCTh 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TemOp 3ByKa

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcca54

bubnunorexa LIOK
https://m.edsoo.ru/ffOcccOc

23

DNeKTpOMarHUTHbIE BOJIHBI, UX
cBoMcTBa U cKopocTh. [lIkana
3JIEKTPOMArHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_[I/Il'IBI PaaruoOCBA3U U
TCIICBUACHUS. Pa3zButne CpEACTB
CBA3U. PaI[I/IOJ'IOKaI_[I/Iﬂ

25

Konrtponbnas padora «Konebanus u

bubnunoreka LIOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

BOJIHBI»

https://m.edsoo.ru/ffOcc6f8

[IpsmonunHeiHOE pacipoCTpaHEHHE
CBETA B OJIHOPOJHOM CpeE.

bub6nmoreka [IOK

26 Todeunblil KICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBETa
OtpaxeHue cBera. 3aKOHbI
27 OTIf)a)KeHI/ISI cera. [locrpoenue Bubmorexa LOK
N https://m.edsoo.ru/ff0cd4e0
n300pakeHM B TUIOCKOM 3€pKajie
[Ipenomiuenue ceera. [lonnoe
BHYTpeHHee oTpaxeHue. IIpenenpHblit bubmmoreka [JOK
28
YI0JI IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUS
Jlaboparopnas pabota «3mepenue bubnnorexa [JOK
29 :
[OKa3aTeJisi IPEJIOMIICHUS CTEKIIAa https://m.edsoo.ru/ffOcd67a
Jlunzel. [loctpoenne n3obpaxeHuii B
30 JIUH3E. d)opMsna TOHKOM J'II;IHSI)I. Bubmorexa LOK
https://m.edsoo.ru/ffOcddle
YBenn4yeHue JIMH3bI
JlaGopatopHnas pabora
31 «HccrnenoBanue CBOCTB
1300pakeHUH B JIMH3aX»
Hucnepcus cseta. Cll0KHBIN COCTaB
30 oenoro ceera. L{et. JlabopaTopnas
pabota «HabmroneHue aucnepcun
CBETa»
33 WnTtepdepennus creta. Audpaxius bubmuorexa [IOK
ceta. [ludpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue mpuOOPHI U YCTPOHCTBA U
YCIIOBHSI UX 0€30ITacHOTO IPUMEHEHUS
36 I'panunel IPUMEHUMOCTH bubmuoteka [IOK

KJ1accuueckor MexaHuku. [locryiarsl

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

CH@HH&J’IBHOﬁ TEOpHUU
OTHOCHUTCIBHOCTHU

OTHOCUTENBHOCTh OOTHOBPCMCHHOCTHU.

bubnunorexa LIOK

31 3ameIuIeHue BpEMCHH M COKPALICHHE https://m.edsoo.ru/ff0cfa42
JUTMHBI
35 .
3B wactams. o wacos c ovepricii 1 Bumnorexa LIOK
1Bl p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs MOKOs
KonTponsHas padora «O a.
39 Ocigmn (I:)lfilefufanLHToﬁ Ter([);I;/III;I bubmorexa OK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBLHOCTH
40 ®oronsl. opmyina [1nanka. Dueprus Bbu6motreka [JOK
U UMIyJbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U UCCIIEI0BAaHUE
bubnuoreka [{OK
4l horoapdexra. OnbiTst A. T https://m.edsoo.ru/ffOcffc4
CroieToBa
3 Y%
p | S goopom. o Bumorera 0K
A ) https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢porospdexra
.0 I1. H.
43 Jj'llzgge::ae (;?;;anqezzg; I elicTBUE bubmoreka LOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
44 MPaKTUYECKOE IPUMEHEHHUE:
($hoTORIEMEHT, POTOAATUHK,
CONTHEeYHas OaTapesi, CBETOIUO]T
45 Pemenue 3amau mo teMe «DI€MEHTEI bubnunorexa LIOK
KBAaHTOBOU OIITUKHU) https://m.edsoo.ru/ff0d0302
M T .0
46 Pesephopma o paccesmio o-sacr Bumorexa LIOK
poopa p 1. https://m.edsoo.ru/ff0d091a
[TnanerapHas MOJeNb aTOMa
47 IToctynatel bopa bubmuoteka [JOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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48

49

50

o1

Nznyuenue u nornomieHue GOoTOHOB
NP MEPEX0ie aToMa C OJHOTO YPOBHS
SHEPTUM Ha Ipyroi. Buasl criekTpos
BonHoBEIe cBoiicTBa yacTull. BoaHEI
ne bporna. KopnyckynsipHo-
BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTKpbITHE panOaKTUBHOCTU. OTBITHI

Pesepdopna no onpenenenuto cocraBa

PAAUOAKTUBHOI'O U3JTYUYCHUSA

CoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. BiusHue
paZ[I/IOB,KTI/IBHOCTI/I Ha JKX1UBBIC
OpraHu3MbI

https://m.edsoo.ru/ff0dOafa

bubnunoreka LIOK
https://m.edsoo.ru/ff0dOafa

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

52

53

54

55

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaz. ['aMma-usinydenue

DHeprus cBA3M HYKJIOHOB B S7pe.
SnepHsle peakuuu. A nepHblil
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUECKUE aCTIEKTHI SIAEPHON
SHEPreTHKU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
pErucTpaluu 3J€MEHTAPHBIX YaCTHII.
Kpyrusiit cton «®@yHaameHTanbHbIe
B3auMoaercTBug. ENMHCTBO
(bU3UIECKOI KapTUHBI MUPaA»

Bun 3Bé3nnoro He6a. Co3Be3nus,
SIpPKUE 3BE3/Ibl, IIJIAHETHI, UX BUIUMOE
npkenre. CoJIHEUHAs cUcTeMa

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1162

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d1356

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

S7

Counuue. ConHeunass akTUBHOCTD.
Ncrounuk sHepruu CoisiHua U 3BE311

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU 1
sBooniu CoJHIIa U 3BE3]

58

59

Mnineunsiii [lyTe — Hama 'anakTuka.
[Tonoxenue u apmxenne CosHua B
l'anaktuke. ['anaktuku. YépHbie
JBIPBI B SIAPAX TAIAKTHK

Bcenennas. Pazberanue rajakTuk.
Teopust bonbiioro B3pbIiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

KontponbHas padoTa «1eMEeHTHI
aACTPOHOMHU U acTPOPHUIUKU»

62

O6o06uaromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTUYECKOW, COLUAIIBHON U
ATUYECKOM chepax eaTeTbHOCTH
YeJloBeKa

63

O6o6maromuit ypok. Pois u Mmecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

65

O6o06maromuit ypok. Pomib
¢buznueckoil reopun B GopMHUPOBaAHUU
MPEJCTaBICHUN 0 (PU3NYECKOM
KapTHHE MHpa

O6o06matromuit ypok. Mecto
¢u3nvecKoil KapTHHBI MHUpa B 00IIeM




psAly COBPEMEHHBIX €CTECTBEHHO-
HAay4HbIX IIPEJICTABICHUN O IPUPOAC

PesepBHbIil ypok. MarautHoe noie.

66 1
DNEeKTpOMarHuTHAsI UHYKIIHSI
PesepBubliil ypok. Ontuka. OCHOBBI

67 CHEIHAILHON TeOpUun 1
OTHOCHUTEIIbHOCTH

o | ooty Kumes e | Bumores 10K

P https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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