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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o ¢u3uke 0a30BOro ypOBHS Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOKEHMM M TpeOOBaHMM K pe3yiabTaTaM OCBOCHMsS OCHOBHOM
o0Opa3oBaTenbHO# 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
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copneprkanue mporpamMMsl 1o (pu3mke HampaBiIeHO HA (POPMUPOBAHUE €CTECTBEHHO-HAYYHON
KapTuHbl Mupa oOydaromuxcs 10—11 kmaccoB mpu oOydyeHuu ux ¢u3uke Ha 6a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JEATEIbHOCTHOrO Noaxoa. [Iporpamma 1o ¢gusmuke coorBeTCTBYeT TpeOOBAHUAM
OI'OC COO K mniIaHUpPyEMbIM JIMYHOCTHBIM, IPEAMETHBIM M METAIllPEIMETHBIM pE3yJIbTaTaM
0o0y4yeHMsl, @ TAaKXKE YYUThIBaeT HEOOXOIMMOCTb pealu3allMd MEXIIPEIMETHBIX CBs3eill (pu3uku c
€CTECTBEHHO-HAYYHBbIMU Y4€OHBIMM IIpeIMeTaMu. B Hell onpenenstoTcs OCHOBHBIE LEIU U3YYEHUS
¢u3uKu Ha ypoBHE CpelHEro obuero oopa3zoBaHus, INITAHUPYEMbIE PE3yJIbTaThl OCBOECHUS Kypca
(U3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, TIPEAMETHBIC (Ha 06a30BOM ypOBHE).

[Tporpamma no ¢u3MKe BKIIOYAET:

® [UIAHUpYEMBIE Pe3yJbTaThl OCBOCHHS Kypca (M3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE

IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwus..

®dusnka Kak Hayka 0 HamOoJiee OOIMX 3aKOHAX MPHUPObI, BHICTyNAsl B Ka4e€CTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBI BKJIaJ B CHUCTEMY 3HaHMHA 00 OKpyXarolleM MHpe.
HIkonbHBINA Kypc PU3UKH — CHCTEMOOOPa3yIONIU ISl €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
IOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOLECCOB M SIBJICHUH, M3Y4aeMbIX XUMHEH,
Ouonoruei, ¢pusmueckoil reorpadueii u acrpoHomueid. VMcmonp3oBaHNE W aKTUBHOE NPUMEHEHHE
du3nueckux 3HAHMN OmpejessieT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOIMH B cdepe
HHEPreTUKHU, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJyYEHHUS HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU
cBoOWcTBaMH U Ipyrux. M3ydyeHue GU3MKu BHOCUT OCHOBHOM BKJIaJ B ()OPMUPOBAHHUE €CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpa oOydaroumxcs, B (pOpMHUpOBAHUE YMEHUN MPUMEHSTHh HAay4HbIH MeETOx
MO3HAHUS NP BBIOJHEHUN UMU y4eOHBIX MCCIEIOBAHUH.

B ocHOBy kypca ¢u3MKu AJisi YPOBHS CPEIHETO OOIIETr0 OOpa30BaHUS TOJIOKEH Pl HICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoesn yerocmnocmu. B COOTBETCTBUM € HEMl KypcC SBIISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuai M3 BCeX pas3fesioB (U3UKH, BKIIOYAET KaK BOIPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOMN (PU3UKHU.

Hoes eenepanusayuu. B cooTBeTCTBUM ¢ Hel Marepuan Kypca (pu3nku o0beTUHEH BOKPYT
¢usnueckux teopuil. Benymmum B Kypce siBisieTcst GopMUpOBaHUE MPEJICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaT€pHUH, BELLIECTBE U IOJIE.

Hoesn cymanumapuzayuu. EE peanuzanusi mpeanojiaraeT HMCHOJIb30BaHUE TI'YMaHUTapHOTO
noTeHIHaza GU3NUecKod HayKH, OCMBICICHUE CBSI3U Pa3BUTHUSA (PU3HMKU C pa3BUTHEM OOILECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHYECKUMHU MTPOOIeMaMHu.

Hoesn npuxnaouoii nanpasnennocmu. Kype QU3MKu mpeanoiaraeT 3HaKOMCTBO C IIHPOKHM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oKonoeusayuu peanusyercss TOCPEACTBOM BBEICHHMS DIIEMEHTOB COJEpKaHMUS,
MOCBSIIEHHBIX JKOJOTUYECKUM MpOoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a Takke 00CYXJeHusl MpoOjeM palMOHAIBHOTIO MPUPOAONOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XHEBBIMU dJIEMEHTAaMU Kypca (U3WUKH Ha YPOBHE CpPEIHEr0 OOIIero oOpa3oBaHUS
ABISAIOTCS  (Qu3nueckue Tteopuu (popMupoBaHHE MPEICTaBICHUH O CTPYKType IOCTPOCHUS
busnueckoil Teopuu, ponu (GyHIAMEHTAIBHBIX 3aKOHOB M NPHUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSX O MPHUPOJE, TPAaHMIIAX IPUMEHUMOCTH TEOpHUH, [UIsl ONMHCAHMSI €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).



CuCTeMHO-IeITENPHOCTHBIN MOAXO0 B Kypce (PM3UKH pealn3yeTcs Mpexae BCEro 3a Cuér
OpraHMU3ali SKCIEPUMEHTAIBHON AesITeNbHOCTH oOydaromuxcs. Jlns 6a3oBoro ypoBHsS Kypca
(GU3UKH — 3TO HCIOJIB30BAaHUE CUCTEMbI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTOpHBIX PabOT, KOTOpbIE B MporpamMme Mo (Qu3MKe OOBEIWHEHBI B OONIUMH CITHMCOK
YUYCHHUECKUX TPAKTHUECKUX paboT. BrlieneHune B yKa3aHHOM IepedyHe JabopaTOpHBIX padoT,
IPOBOAMMBIX JJIi KOHTPOJSI M OLIGHKH, OCYILECTBISETCS Yy4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporecca UCXos M3 0COOCHHOCTEW IUIAHMPOBAHMS M OCHAIIEeHUs kabunera ¢usuku. [Ipu sTom
o0OecrieunBaeTcs OBJIaJIeHUE OOYYaIOIIMMUCA YMEHUSMU NPOBOAUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHHUS 3aBHCUMOCTEH (DU3MYECKHUX BEIUYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbiioe BHUMaHue yenseTcsl peleHUI0 pacu€THRIX U KaueCTBEHHBIX 3a1ad. [lpu atom ains
pacu€THBIX 3aa4 MPUOPUTETOM SIBISIOTCA 3a/Ja4dl C SIBHO 3aJaHHON (U3NYECKOW MOJEIbIo,
MO3BOJIAIOIINE IPUMEHSTh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTU KaK M3 OJHOIO pasjeiia Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3fenoB. [lJig KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3a1aHusi Ha OOBSICHEHUE MPOTEKaHUsI (PU3UUECKUX SIBICHUI M MPOIECCOB B OKPYKAIOMICH KHU3HH,
TpeOyrorire BpIOOpa pu3ndeckoid MOIEH ISl CUTyalllH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ TpeboBanusimu GI'OC COO k MaTepHaIbHO-TEXHUYECKOMY 00€CIIeUEHUI0
yuebOHoro mporecca 0a30BbIii ypoBeHb Kypca (UM3HKH Ha YpOBHE CpeIHEro o0Iiero oopa3oBaHUs
JOJDKEH W3ydaTbCs B YCJOBUSAX NPEAMETHOro KaOwHeTa (HM3MKM WJIM B YCIOBHSX
WHTETPUPOBAHHOTO KaOWHETa MpPEIMETOB ECTECTBEHHO-HAyyHOro nukia. B kabunere ¢Qusuku
JOJDKHO OBITH HeoOXomumoe JabopaTopHOoe 00OpyHOBaHHME Ui BBHIMOJHEHUS YKAa3aHHBIX B
nporpaMmme no (GpuU3NKe yYeHHUYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIMOHHOE 000pyI0BaHHE.
JleMoHCTpaniioHHOE  00opynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C  MPUHIIMIIOM
MUHUMAJIBHON JOCTATOYHOCTH U OOECHedMBaeT IMOCTAHOBKY MEPEYUCICHHBIX B IMPOTpamMMme I0
(¢u3MKe KIIOUEBbIX JEMOHCTpAalUi s MCCIEAOBAaHUS HM3YyYaeMbIX SBJIEHMM U IPOLECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHUH.
JlaGopaTtopHoe 000pyIOBaHUE U YYCHUYECKHX MPAKTHYECKUX paboT popMupyercs B BHIE
TEMAaTUYeCKUX KOMILJIEKTOB U o0ecreunBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarnueckue KOMILIEKTHI J1abOpaTOPHOro OOOpPYNOBaHUS JIOJKHBI  OBITh
MOCTPOEHBl Ha KOMIUIEKCHOM HCIOJBb30BAHWU AHAJOTOBBIX W IM(POBBIX HPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JTAOOPATOPHIA.
OCHOBHBIMH LIENSIMU U3Y4YeHUsl GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCA:
e (QopmupoBaHuE UHTEpECA U CTPEMIIEHUSI 00YUaIOIUXCs K HAYYHOMY U3yYEHUIO TPUPOJIbI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE MPEIACTABICHMA O HAydHOM MeETOJie¢ TO3HaHUS U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa HM3Y4YE€HHUS OCHOB CTPOCHHS
MaTepuy U pyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (QopmupoBaHue yMEHHI OOBSACHATH SIBICHUS C UCIOJb30BAHHEM (PU3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeJbCTB;

e (opMupoBaHHE NPEACTABICHUN O POJM (UMKU JUISL Pa3BUTHUSA JAPYIMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.
Joctmxenne STux Lened oOecreyrBaeTcsl pelIeHHeM CIEOYIIUX 33Jad B Ipolecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o011ero o0pa3oBaHus:
e npuoOpeTeHne CUCTEMBbl 3HaHMM 00 OOHmMX (U3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSX, BKIIOYAs MEXAaHUKY, MOJEKYISIPHYIO (DU3HUKY, 3JIEKTPOAMHAMHKY, KBAaHTOBYIO
(GU3UKY U 2IIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHUE YMEHUN NPUMEHSTHh TEOPETUUECKHE 3HAHUS Il O0OBSCHEHUS PUZNYECKUX
SBJIEHUH B TIPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIICHU B IOBCETHEBHOM JKU3HU;

® OCBOEHHE CIIOCOOOB PELICHHs Pa3IMYHBIX 33/1a4 C SIBHO 3aJJaHHON (PU3NYECKOI MOJIeNbIO,
3aJa4, MOoJJpa3yMeBaOIIUX CAMOCTOATENbHOE Co3/jaHne (PU3NUYECKON MOJIENH, aJeKBaTHOM
YCIIOBUSIM 3aJ1auu;



® [OHMMaHHE (U3NYECKHX OCHOB M MPHHLMUIIOB JCHCTBUS TEXHHYECKHX YCTPOMCTB U
TE€XHOJIOTMYECKHX IPOLECCOB, UX BIUSHUA Ha OKPYXKAIOLIYIO CPENY;

® OBJIQJICHHE METOJIAMH CaMOCTOATENBHOTO IJIAHWPOBAHUS W TPOBENEHUS (DU3MUECKUX
HKCIIEPUMEHTOB, aHAJIN3a U MHTEPIIPETAllui MH(OPMAIIMH, OTIPEEIICHUsI JOCTOBEPHOCTH
IIOJIyYE€HHOT'O PE3yJIbTaTa;

® CO3/aHUE YCIOBUM Il Pa3BUTHUS YMEHUW MNPOEKTHO-KUCCIIEIOBATEIBCKOW, TBOPUYECKOMN
JESTCIILHOCTH.

Ha wu3ydenune ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro oO0Iero ooOpa3oBaHUs
otBoauTcs 136 gacoB: B 10 kiacce — 68 gacoB (2 gaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemelii B mporpamMMe 1o (uU3MKe mepeueHb Ja00paTOPHBIX U MPAKTHUYECKUX padboT
ABIISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JENaeT BbIOOp MPOBEACHUS J1AOOPATOPHBIX pabOT U OIBITOB
¢ Y4ETOM UHAMBUAYAIBHBIX OCOOCHHOCTEH 00yUarOIuUXCs.

COJAEP/KAHUE OBYYEHUSA

10 KUIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS

®usnka — Hayka o npupoae. Hayunble MeToawl IMO3HAHMS OKpyxarouero mupa. Posb
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue (U3NYECKUX SIBICHUNM M mporeccoB. Hayunbie rumote3sl. dusmdeckue
3aKOHBI ¥ TEOPHUH. [ paHUIIbl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [I[pUHIIUTT COOTBETCTBUSI.

Ponb u Mecto ¢u3uku B (POPMUPOBAHUU COBPEMEHHOW HAaydyHOH KapTHHBI MHpa, B
MPAKTUYECKOM €SI TETbHOCTH JIIOICH.

Jlemoncmpayuu

AHaIIoroBsie ¥ U(GPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBukeHHe. OTHOCUTENIBHOCTh MEXAHMUECKOro JBUKeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenieHne, CKOpPOCTh (CpelHsss CKOPOCTb, MIHOBEHHas CKOPOCTh) U YCKOpPEHHE
MaTepUaIbHOM TOYKH, MX TPOEKIIMH HAa OCH CHUCTeMbl KoopauHaT. CIIOKEHHE TEepeMEIIeHUN U
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBMKeHWEe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMELICHUS] MaTEPUAIIBHON TOUKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOIHOTO TaICHHUS.

Kpuponunelinoe aBuxeHue. JIBuxeHne MaTepuaibHOM TOUKH MO OKPY>KHOCTH C OCTOSIHHOM
M0 MOJYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JMHEHHAsE CKOpOCTh. [leproa n yacTora oOpaiieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHU4YeCKHe YCTPOUCTBA U MPAKTHYECKOE MPUMEHEHHUE: CIHIOMETp, JBIKCHHE CHApSIOB,
LEMHbIE U peMEHHbBIE TIEpPEeIayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, IUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOIeHHOTO O/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

H3mepeHne ycKopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTy npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yuenne HepaBHOMEPHOTO IBYXKCHHUS C IIEJIBIO OTPEETICHUS MTHOBEHHOM CKOPOCTH.



HccnenoBanne COOTHOLIEHUS MEXKAY MYTAMH, MPOUICHHBIMU TEJIOM 32 IMOCJIEA0BATEIbHbIC
pPaBHBIE IPOMEKYTKH BPEMEHHU ITPH PABHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOM CKOPOCTHIO, pABHOU
HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

N3yuenue aBuxeHus teaa, OpoIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpunuun orHocutensHOcTH ['anunes. Ilepsbiii 3akoH Hprotona. MHepruanbHble CHCTEMBI
OTCYETA.

Macca tena. Cwuna. Ilpunuun cynepno3unuu cwi. Btopoit 3akon HerooToHa st
MarepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA [U1s1 MaTepHAIIBHBIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TpPEeHHsI CKOJNbKEHUs M cuia TpeHus nokos. Kosddumuent tpenus. Cuna cOmpOTHUBICHHS IPU
JBIKEHUM TEJIa B )KUIKOCTH WJIU Ta3e.

[ToctynarensHOe U BpaliaTeabHOE ABMXKEHHUE aOCOITIOTHO TBEPIOTO Tena.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpaumieHus. [lnedo cuibl. YciaoBus paBHOBECHS TBEPIOTO
Tena.

TexHu4yeckue yCTpPOHMCTBA M MPAKTHUYECKOE MPUMEHEHHWE: TMOIIIMITHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOAbEME U TaJACHUH.

CpaBHEHHE CHJI TPEHUS TTOKOSI, KaUE€HUS U CKOJIBKEHUSI.

VYcnoBust paBHOBecus TBEPAOTo Tesa. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

W3ydeHue ABMKEeHUS OpycKa MO HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX B TMPYXHHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXAHUKE

Nmmynbc mMaTepralibHOW TOYKHU (Tela), CUCTEMBI MAaTepHUAbHBIX To4YeK. VMIyiabC Cuiibl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUIIBI.

Kunernyeckass sHeprusi marepualibHOM Touku. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPTHH.

[TorennuanbHas >Heprus. [loTeHIManbHas SHEPTUs yOpyro AeGOpMUPOBAHHOW MPY>KUHBI.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpbHble W HEMOTEHIUMANbHBIE CHIBL. CBSI3b PAaOOTHl HEMOTCHIMATBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHUIECKON YHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBa W IPAKTHYECKOE IPUMEHEHHE: BOJOMET, KONEp, MNPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABMKEHME.

[Tepexon mOTeHIIMATHHON YPHEPTHH B KHHETUUECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol



W3ydyeHne aOCONMIOTHO HEYNPYroro yaapa ¢ TIOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CUITBI ¢ H3MECHECHHEM MEXAaHUYECKOW SHEPTUU Tella Ha MpUMepe
pacCTsKEHUS PE3UHOBOIO KIYyTa.

Pa3zgea 3. MoJjiekyJsipHasi pM3uKa 4 TEPMOAHUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO-KMHETHUECKON TEOPHHM U UX ONBITHOE OOOCHOBAaHHE.
BpoynoBckoe npmwxenue. uddysus. Xapakrep IBUKEHUS W B3aMMOJICHCTBHS YaCTHIl BEILIECTBA.
Mogenu cTpoeHHs Ta30B, JKUAKOCTEH U TBEPABIX TeN U 0OBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mozenel. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopenp wupneanbHoro raza. OCHOBHOE YPAaBHEHHE MOJEKYJISIPHO-KMHETHYECKOW Teopuun
U/IeTbHOTO ra3a. AOCOIIOTHASA TEMIIEpaTypa Kak Mepa CpeaHel KUHETHUECKOW YHEPTUHN TETIJIOBOTO
JBWkeHUs vactun raza. lllkama temnepatyp KenbBuna. ['a30Bble 3akoHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporeccsl B u€aIbHOM Ta3e C MOCTOSHHBIM
KOJIMUECTBOM BemlecTBa. ['paduueckoe mpeacTaBlieHWE HW30MPOILECCOB: H30TEpMa, H30XO0pa,
n3o0apa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbIThI, [OKAa3bIBAIOUIME JIMCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAsk TPUPOY JABJICHUS ra3a Ha CTEHKHU cocya.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3yxa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucrteMa. BHYTpeHHsE JHEpruss TEPMOJMHAMHMYECKOW CHCTEMBI U
crocoObl €€ u3MeHeHus. KonmmuecTBo TemaoThl U paboTa. BHYTpeHHss SHEprust 0JHOATOMHOTO
UJCANbHOr0 rasa. Buasl Temonepenadm: TEIIONPOBOJHOCTb, KOHBEKIMS, U3JIy4eHHUE. Y IeIbHas
TEII0EMKOCTB BelecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue 00 agnadbarHoM mporuecce. [lepBriil 3akoH TepMoauHaMuku. [IpuMeHeHne mepBoro
3aKOHAa TEPMOAMHAMUKH K H3omporeccaM. ['padudeckas uaTepnpeTanus padoThl rasa.

BTopoii 3akon TepmoanHamMuki. HeobpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TennoBble MamuHbl. [TpuHIUOBL neiicTBUs TeruloBeIX MamuH. [IpeoOpa3oBaHus sHepruu B
TeruioBbIX MamuHax. Koadduument noneznoro nevictsus ternoBoil mamuabl. [ukn Kapro u ero
KO3(DPUIIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE TPOOIIEMBI TEINIOIHEPTETUKH.

TexHUuyeckue ycTpoicTBa U NMpPaKTUYECKOe MPUMEHEHUE: IBUraTellb BHYTPEHHETO CTOPaHus,
OBITOBOM XOJOAMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH HEpruy Teja Mpy COBEPILIEHUH paboThl: BbUIET IPOOKU U3 OYTHUIKH
noJ JeHCTBHEM CXaToro BO3[yXa, HarpeBaHue 3¢upa B JIATyHHON TpyOke MNyTEM TpEeHUs
(BHI€OIEMOHCTpAITHS ).

W3meHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela pu Terionepeaaye.

OnbIT 0 aguabaTHOMY PaCHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENS BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3mepenne yaenbHOU TeII0OEMKOCTH.

Tema 3. Acpezamnvie cocmosanusn eeuyecmea. Dazoswvie nepexoovt

[TapooOpa3oBanue u kKoHaeHcanus. Mcnapenue u kunenue. AOCONIOTHAS U OTHOCUTEIbHAs
BIIQXKHOCTh BO31yXa. HachklmeHHbId map. YenpHas TEIIoTa IMapooOpa3oBaHUs. 3aBHCHMOCTH
TEMIIepaTypbl KUTICHUS OT JaBJICHUSI.

TBépnoe temo. Kpucrammueckue u amopdHbie Tena. AHM30TPOIHUS CBOWCTB KPHUCTAJLIOB.

Kunkne xpucramnel. CoBpemMeHHble MaTepuainbl. [lnaBneHue M Kpucramnuzauus. Y elbHas
TeruioTa miasiaeHus. Cyonumarus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHU4YecKne YCTpONCTBA M MPAKTHYECKOE TNPUMEHEHHE: TUTPOMETP U IICHUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUH MOJYYEHHUSI COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, U
HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kurienve npu MOHM>KEHHOM JIaBJICHHH.

CnocoObI U3MEPEHUS BIAKHOCTH.

HaGmonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMOHCTpaIus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

DnexTpu3anus Tesl. DIeKTpuuecKuil 3apaa. JBa Buaa anexkTpuueckux 3apsiioB. [IpoBoaHukwy,
JUBJIEKTPUKU U MTOIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI JIEKTPUUECKOIO 3aps/ia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHbli 351eKTpUYECKUA 3apsi. DIEKTPUIECKOe
nosie. Hanpsoxk€HHOCTB 3eKkTpuyeckoro mnoiid. lIpuHIun cynepno3suuuu 31€KTPUYECKUX IOJEH.
Jluanu HanpsSHKEHHOCTH SJIEKTPUUYECKOTO TTOJIS.

Pabora cun snexrpocratrueckoro nons. [lorennuan. Paznocts notennuanos. [IpoBoguuku
U IUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM 1oJe. [{usrnekTpudeckasi MpOHUIIAEMOCTb.

OnektpoéMkocTb. KoHaeHcaTtop. OIEKTPOEMKOCTh IUIOCKOIO KOHJIEHCATOpa. JHEprus
3apsKEHHOIO KOHJIEHCATOPA.

TexHuueckue yCTpOMCTBA W NPAKTUUYECKOE MPUMEHEHHUE: HJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allMTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHIEHCATOpP, KOMHPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.

DJNeKTpOocTaTUYECKas 3alluTa.

JIMdNIeKTPUKY B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH MJIOCKOTO KOHAEHCATOpa OT IUJIOLIAAU IJIACTUH, PACCTOSHUS
MEXIy HUMH U TUAJICKTPUIECCKOMN TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paziuunvix cpeoax

DNEKTPUUYECKUI TOK. YCJIOBHS CYIIECTBOBaHUSI 3JEKTPUUYECKOro ToKa. VMCTOUHMKHM TOKA.
Cwita Toka. [ToCTOSTHHBIN TOK.

Hanpsxenue. 3akon OMa a1 yyacTka LEIu.

DJIEKTPUUYECKOE CONMPOTUBIICHUE. Y IEIbHOE CONMPOTUBIICHUE BeniecTBa. [locnenoBarenbHoe,
napajuieIbHOE, CMEIIAHHOE COEIMHEHHE MPOBOHUKOB.



Pabora snexrpuueckoro Toka. 3akoH Jxoyns—JIenia. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DJIEKTPOABMIKYIIASl CUJIa U BHYTPEHHEE COMPOTHBJIIEHHUE MCTOYHHMKA TOKA. 3akoH Oma st
MOJIHOM (3aMKHYTOM) 3siekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs IPOBOJIUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTh CONPOTUBIIEHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonnynpoBonHuku. CoOCTBEHHAs U IPUMECHAsI IPOBOJAUMOCTb IOJYNIPOBOIHUKOB. CBOCTBa
p—n-nepexona. [loaynpoBogHHKOBBIE TPUOOPHI.

DNEeKTpUYEeCKU TOK B pacTBOpax M pacijlaBaX AJIEKTPOJIUTOB. OJIEKTPOIUTHYECKAS
Jucconuanus. JIEKTPOIIN3.

OnexTpuueckuil TOK B ra3ax. CaMoCTOSATENbHBIA U HECAMOCTOSATENbHBIN pa3psal. MonHus.
[1na3zma.

TexHuueckue ycTpoicTBa M IPAaKTHUYECKOE NPUMEHEHME: aMIIEPMETpP, BOJIBTMETpP, PEOCTaT,
UCTOYHUKMA TOKA, OJIJIEKTPOHArpeBaTejbHble MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  CONPOTHUBJIEHUS,  BAaKyyMHBbI  JOUOJ,  TEPMHUCTOpPbl U  (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LMJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBL, IJIOLIAAU
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOe COeTUHEHUE POBOTHUKOB.

[IpssiMoe wu3MepeHue 3IIEKTPOABMXKYILIEH cuibl. KOpoTkoe 3aMblkaHHE TajlbBAHUYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psaa v IPpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3ydeHne CMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

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

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 06a3oBoro ypoBHS B 10 Kiacce OCYIIECTBISIETCA € Y4E€TOM
coJiepKaTeIbHbIX MEXIPEJAMETHBIX CBSI3el ¢ KypcaMu MaTeMaTUKU, OMOJIOTUU, XUMUH, Teorpaduu
Y TEXHOJIOTHH.

Medscnpeomemnsie nowsamusi, CBSI3aHHBIE C HW3YYCHHMEM METOJOB HAy4YHOI'O IO3HAHMS:
ABJICHUE, Hay4dHbI QakT, runores3a, (¢u3NyecKas BeIMYMHA, 3aKOH, Teopus, HaOIIOJEHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHUH, NUHEHHast (yHKIus, napaboina, runepOoia,
uX TpaQUKd U CBOHCTBA, TPUTOHOMETpUYECKHE (PYHKIIUH: CUHYC, KOCUHYC, TAaHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX MPOEKIUU Ha OCH KOOpIMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexaHnuyeckoe IBUKEHHE B KUBOW Mpupojae, AUPPy3us, ocMocC, TEII000MeH
KHUBBIX OpPraHU3MOB (BHUJbI TeIUIONEpeaaud, TEIIOBOE PaBHOBECHE), DJICKTPUUYECKHUE SIBICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHasi Macca, TeIIOBbIe CBOMCTBA TBEPIBIX TEJ, )KUJKOCTEH U ra3oB, FIEKTPUYECKHE CBONCTBA
METAJIJIOB, MIEKTPOJIINTUYECKAS IUCCOLMALINS, TAIbBAHUKA.

l'eocpaghus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe IBM)KEHUH C MCIOJIb30BAaHMEM MEXAaHM3MOB, YYE€T TpPEHHUsS B
TEeXHHUKE, MOALIMIHUKN, HCIOIb30BAaHUE 3aKOHA COXPAHEHWsI HMITyJibca B TEXHUKE (pakera,
BOJIOMET U JPYTHUE), ABUTaTeNIb BHYTPEHHErO CrOpaHus, MapoBas TypOuHa, ObITOBOM XOJIOIMUIBHUK,
KOHJUIMOHED, TEXHOJOTUH MOIYYE€HHUS COBPEMEHHBIX MaTEpPHUaJIOB, B TOM YHCJI€ HAHOMATEepUaJOB,



U HAHOTEXHOJIOTHH, D3JEKTPOCTATHUYECKas 3allluTa, 3a3eMJICHHE JJICKTPONpPUOOpPOB, KCEPOKC,
CTpYHHBIA TPUHTEp, 3JIEKTpOHArpeBaTelibHble NPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MNPUOOPHL,
rajbBaHUKa.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocTostHHBIE MarHUTHL. B3aumoneiicTBue MOCTOSSHHBIX MarHUTOB. MaruuTtHoe mnose. Bektop
MarHuTHOM UHAYKIMH. [I[prHIMN cynepno3uuuy MarHUTHBIX IToJIel. JIMHUM MarHUTHOM MHIYKLIMH.
KaptrHa nuHUI MarHUTHOM MHAYKLIMH MOJIS1 TOCTOSHHBIX MAarHUTOB.

MarauTHoe 1oJie MPOBOJHHMKA € TOKOM. KapTMHa JMHUA WHAYKUMH MAarHUTHOTO MOJIA
JUTMHHOTO MPSIMOTO NMPOBOJIHUKA U 3aMKHYTOTO KOJIBLIEBOT'O MTPOBOJIHUKA, KATYIIKU C TOKOM. OIbIT
Opcrena. BzanmopelicTBre MPOBOJHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJib M HallpaBJICHHE.

Cuita Jlopenia, e€ Monysb U HampaBlieHUe. [BIkeHHne 3apsSKEHHOM YaCTHIIBI B OJTHOPOIHOM
MarHuTHOM noJje. Paborta cunbl Jlopenna.

SIBneHne BNEKTpOMarHUTHOM MHAYKUMU. [lOTOK BEKTOpa MAarHUTHOM  MHAYKIIMH.
DIEKTPOABMKYIIAS CUJIA MHIAYKIIUU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe »syiekTpuueckoe Iose. DJEKTPOABUXKYIAs CHJIa HHIAYKUUU B IPOBOJAHHKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUMHIYKIIMH. DJICKTPOIBUKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TOJIs1 KaTYLIKHU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoOMCTBA UM  NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MAarHUThl,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKIJIOHEHUE ANEKTPOHHOIO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[erictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHre AMeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJEKTPOABUKYIIEH CHIIBI WHIYKIUH OT CKOPOCTH W3MEHEHHUS MAarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON WHIYKITUH.

Pa3nen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazcHumHvle Koae0anus

Konebarenbnas cuctema. CBoOomHbie MexaHuueckue KoseOanus. [apMoHHueckue
koneOanus. llepuon, wacrora, ammumryaa u (aza xonebanuil. [IpyXUHHBIH MasSTHUK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. [IpeBpalmienue sHEpruu mpu
TapMOHHYECKUX KOJICOaHUSX.

Konebarenbupiit  koHTYp. CBOOOAHBIE JJIEKTPOMATHUTHBIE KOJI€OaHWS B HACaTHLHOM
KOJIeOaTeIbHOM  KOHTYype. AHAQJIOTHS MEXKIYy MEXaHWYECKUMH H  DJEKTPOMArHUTHBIMH



konebanusmMu. @opmyna Tomcona. 3aKOH COXpaHEHHUS SHEPTUU B HJCATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHne o 3aTyXaloUMX KoyleOaHWUAX. BBIHYKICHHbIE MEXaHMYECKHE KOJeOaHus.
Pe3onanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiii Tok. CHHycOMJANbHBIA MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpancdopmarop. IIpousBoacTBo, mnepegadya H IMOTPEOJICHHE BIIEKTPUYECKONW HHEPTUU.
OKOJIOTMYECKUE PUCKU TpU MPOU3BOJACTBE 3JEKTpo3Hepruu. KynbTypa uHCHIONB30BaHUS
AJIIEKTPOIHEPTIUH B TOBCEAHEBHOM KU3HHU.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE TPUMEHEHHUE: IEKTPUUECKUN 3BOHOK, T€HEPATOp
[IEPEMEHHOT'0 TOKA, JIMHUU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTrpoB KoJieOaTeIbHOM cHUCTEeMbI (NMPYKMHHBIM WM MaTeMaTH4YeCKU
MasITHHK).

HaGuroieHne 3aryxaronux KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumiorpaMmbl - (3aBUCUMOCTH ~ CWJIBI  TOKa W HAmpsDKEHUST OT  BPEMEHH) ISt
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mpu mocnenoBaTeNbHOM COEIUHEHUHM PE3UCTOpa, KAaTYIIKU HHIAYKTUBHOCTH H
KOH/JIEHCATOopa.

Mopenb JIMHUY 3JIEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIEOAHUM Tpy3a HA HUTH OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBaHue MEpEeMEHHOIO TOKa B LENUM M3  IOCJIEI0BaTEIbHO  COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJHBI, yclioBUs pacnipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs U
nHa BosiHbI. [lomepeunsie U mpoaoiabHbIe BOJMHBL. HTEepdepentns u nudpakius MeXaHHIeCKuX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUS H3JIYY€HHUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHrtanus BekTopoB E, B, V B snexkrpomaruutHoi BosiHe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHMe,  MpelOMIICHHe,  TonsApu3auus,  Audpakmus,  uHTepdepenuus.  CKOpoOCTh
AJIEKTPOMATrHUTHBIX BOJIH.

[Ikana >MeKTpOMarHUTHBIX BOJH. [I[puMeHeHHe 271eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paInOCBA3H U TeJIeBUACHU. Paaronokanus.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHU4YecKHe YCTPOWCTBA M MPAKTHYECKOE TMPUMEHEHHE: MY3BIKAIbHBIE WHCTPYMEHTHI,
yIbTPa3BYKOBass JTUArHOCTHUKAa B TEXHUKE M MEIUILIMHE, pajap, pPaJuONpUEMHUK, TEIEBU30P,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIO0JIbHBIX BOJH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmoienue orpaskeHus U NpeioMIIeHHs] MEXaHUUECKHUX BOJIH.

Hab6monenue nunatepdepeHnu u AUGpaKkind MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

Habmronenue cBsi3u rPOMKOCTH 3ByKa M BBICOTHI TOHA C aMITUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBaHue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaKeHUE, NMPEIOMIICHHE, MOSIpU3alus,
nudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa



I'eomerpuyeckas onrtuka. IIpsmonuHelHOe pacnpocTpaHEHUE CBETa B OJHOPOJHOM Cpele.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaXKeHHMs cCBeTa. llocTpoeHue H300pakeHHl B IIOCKOM
3epKaje.

[Tpenomnenue cBeta. 3aKOHBI IPEIOMIICHHUS cBeTa. AOCOTIOTHBIN MOKa3aTedb MPeIOMICHUS.
[TostHOE BHYTpeHHEe oTpakeHue. 1IpenesbHbIN yroi MOIHOro BHYTPEHHErO OTPaKEHHUS.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

CoOuparomue U pacceuBaroliye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSIHUE U ONTHYECKast
cuna TOHKOM nuH3bL IlocTpoeHne wn300paskeHUl B COOMpArOIIMX W PACCEHBAIOIIMX JIMH3AX.
dopmylia TOHKOH JMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. UnTepdepenuus cera. KorepeHTHble HCTOYHUKU. Y CIIOBHSI HAOJIIOICHUS
MaKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpaxnus cera. {udpakiuonnas pemérka. Y ciioBUe HaOIOIEHUS I1aBHBIX MAaKCHMYMOB
IpY NaJleHU MOHOXPOMATHUYECKOTO CBETA Ha U (PAKIIMOHHYIO PELIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHWE: OYKM, Jiyna, QoToarmnapar,
IIPOEKLIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHUKA, AUPpPaKIMOHHAS pEIIETKa,
HOJIIPOU .

Jlemoncmpayuu

[TpsimonuHENHOE pacnIpOCTpaHEHUE, OTpPaXKEHWE U IpelloMileHHe cBera. Onrtuueckue
npuOOopHI.

ITostHOE BHYTpEHHEe OoTpakeHHne. MoJiesb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

MoJenu MEKpOCKOIIa, TEJIECKOIA.

Habmonenne naTepdepeHnm crera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue crniekTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokasaresns npeaoMIIEHUs CTEKIIA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHONH TEOPUH OTHOCUTEJIBLHOCTH
I'paHubl NPUMEHUMOCTH KJIACCUYECKOW MeXaHHWKU. llocTymarsl cnennanbHOM Teopuu
OTHOCUTEIIbHOCTH: HWHBAapUAaHTHOCTb MOJYJISI CKOPOCTH CBETa B  BAaKyyme, [PUHIUI
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI.
CB43b MACChI C SHEPTUEH 1 UMITYJIbCOM PEISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. ®opmyna [lnanka cBs3u sHepruu (OTOHA C €ro YacTOTOM. DHEPrusi U UMIIYIbC
dboToHa.

OtxkpeiTe u uccnenoanue pororddexra. Onpitel A. I'. CroneroBa. 3akoHsl GoTodddekra.
VpaBuenne DitHmTeitHa 1751 hotodddekta. «KpacHas rpanuia Gorodddexra.

Hasnenue ceera. OnbitTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBUE CBETA.



TexHUYECKHE YCTPOHCTBA M TMPAKTUYECKOE MpHUMEHEHHe: (OTOIIEMEHT, (OTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Llemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
CBeToquoI.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiThel Pesepdopna mo paccesHuio o -uactuil. [lnanerapHas
monenb atoma. [loctynatel bopa. M3nyuenue u mornomeHue (GOTOHOB MpHU MEpexone aroma ¢
OJTHOTO YPOBHS YHEPTUU HA Apyroi. Buasl criekTpoB. CHEKTp ypOBHEH SHEPTHH aTOMa BOJOPOA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOJHOBOW JTyalu3M.

CrioHTaHHOE ¥ BBIHY)KJICHHOE M3ITyUeHHE.

TexHuuyeckue YCTpPOHCTBA M MPAKTUYECKOE MPUMEHEHHME: CIEKTPAJIbHBIN  aHaIu3
(criekTpocKoIt), 1a3ep, KBAHTOBBIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne muHeiuaThIX CIEKTPOB H3TyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmroienue nuHeRvyaToro cexkTpa.

Tema 3. Amomnoe sa0po

OKCHEepUMEHTBI, TOKA3hIBAIOIINE CIOXHOCTh CTpOeHUs siapa. OTKpbITHE PAIUOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo ompenenceHuIo COCTaBa paJHOaKTHBHOTO u3inydeHus. CBoiictBa anbda-,
Oera-, raMMa-u3iydeHus. BiusHue paqnoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpeiTHe 1poToHa U HelTpoHa. HykiionHas Monens aapa IeiizenOepra—lBanenko. 3apsin
aapa. MaccoBoe umcio siapa. M30Tomnsl.

Anbda-pacnaa. ONEKTPOHHBIM M TMO3UTPOHHBIM Oera-pacman. ['amma-nznyudeHue. 3akoH
pazMoaKTUBHOIO pacnaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. Jle@ekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepuwiii  peaxtop. Tepmosinepusiii cuHTe3. I[IpoOrembl U THEPCHEKTUBBI  SAEPHOU
DHEPreTUKHU. DKOJIOTHUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMoIeiCcTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHuueckue yCTpoWCTBAa M NPAKTUYECKOE IMPUMEHEHHE: I03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast boMOa.

Llemoncmpayuu

Cu€TurK MOHU3HPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Otansl pa3BUTHs aCTpoHOMUHU. [IpuKiIagHOE 1 MUPOBO33PEHYECKOE 3HAYEHNE ACTPOHOMUM.
Bun 38é31H0r0 HeOa. Co3Be3nus, sipKue 3BE3/bI, IJIAHETHI, UX BUANMOE JBIKEHUE.
Conneynas cucrema.
Connue. Conneunas akTUBHOCTb. MicTounuk sHeprun CosHua v 3BE311. 3BE3/1bI, UX OCHOBHBIE
XapakTepUCTUKH. JlmarpamMma «CHEKTpPaJbHBIM KJIACC — CBETUMOCTBY». 3BE3NBI  TJIABHOM
MOCJIEAOBATENBHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETHMMOCTb»  Jis  3BE37  IJIaBHOU

nocneaoBarenbHOCTH. BHyTpeHHee cTpoenue 3BE€3A. COBpeMEHHbBIE IPEACTaBICHUS O
MPOUCXOKACHUH U 3BOIoIUK CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3]L.



Mineunsiii [Iyte — Hama [Manaktuka. [lonoxxenne u aBmxenue Connua B ['anaktuke. Tumbl
raJlakTHK. PannoranakTuky v kBa3apel. YEpHBIE ABIPHI B SAPAX FaIAKTHK.

Bcenennas. Pacmupenue Bceenennoi. 3akon Xa0O6ma. PaszGeranme ramaktuk. Teopus
bonbuoro B3psiBa. PenuKkTOBOE U3IyYCHHUE.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnooenus

HaOnroneHust HeBOOPYKEHHBIM I71a30M C UCIOJIb30BaHUEM KOMITbIOTEPHBIX IPUIOKEHUHN IS
OIpE/ICNICHUs] TI0JIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3MS
CeBepHOro nomymapus 1 sipKue 3BE3.bl.

Habmonenus B teneckon Jlynsl, muianer, Mueusoro Ilyrtu.

O6o0maronee NoBTOpeHne

Poub ¢pu3uku 1 acTpOHOMUH B 3KOHOMUYECKOH, TEXHOJIOTUIECKOM, COLMAIBHOM U 3THYECKON
cdepax IeATeNIbHOCTH YeJIO0BEKa, POJIb U MECTO (PU3MKM M aCTPOHOMHHU B COBPEMEHHOM Hay4dHOH
KapTUHE MHpa, poyib (U3MYeCKOH Teopud B (POPMUPOBAHMM TPEACTABICHUH O (U3HIECKOH
KapTHHE MHUpPa, MECTO (PM3MYECKOM KapTHHBI MHpa B OOLIEM psAYy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHNUN O IIPUPOJE.

MexnpeaMeTHbie CBSI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocymecTBisieTcs € Y4ETOM
coJiepKaTeIbHbIX MEXIPEAMETHBIX CBSI3ed ¢ KypcaMu MaTeMaTUKU, OMOJIOIUH, XMMUH, reorpaduu
U TEXHOJIOTHH.

Mesicnpeomemnvie nowsmusi, CBSI3aHHbIE C HW3YYCHHMEM METOJIOB HAy4yHOI'O IIO3HAHMS:
SBJICHHE, HAyYHBIH (aKT, TUIOTE3a, (QHU3MYECKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0/IeHHE,
JKCIIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMBbI YpaBHEHHH, TPUTOHOMETpPHYECKHE (YHKIUH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U HX
NPOCKIIMM Ha OCH KOOPJIWHAT, CIOKEHHE BEKTOPOB, MPOHM3BOIHBIC DJIEMEHTApHBIX (YHKIIHH,
NPU3HAKK OJ00HS TPEYTOJIbHUKOB, ONpeeTIeHHNE TUIONAAN TUNIOCKUX GUTyp 1 00bEMa Tell.

Buonocus: snextpruyeckue SIBJICHUS B )KUBOM MpPUPOJE, KojebaTeabHble ABM)KEHUS B JKUBOM
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU NIPUPOAE, ACUCTBUE PalUaLlMU HA )KUBBIE OPraHU3MBI.

Xumusi: CTpOEHHME aTOMOB U MOJEKYJ, KpUCTallInyeckass CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghusa: MarHuTHBIE TONIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX PyA, (POTOCHEMKA 3EMHOMN
IIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: TUHUM 3JIEKTpoONepenayd, FeHepaTop MEPEMEHHOr0 TOKa, 3JIEKTPOJIBUraTellb,
UHAYKIMOHHAs TIeyb, pajap, PpaJuonpuEéMHHUK, TEJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TITPOTI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpenmera «®Du3mka» Ha ypOBHE cpeAaHero oOmmiero oobpazoBaHUs
(6a30BBIi YPOBEHB) JOIKHO 00ECIIEUUTH JOCTHKCHHE CIICTYIONIUX JIMYHOCTHBIX, METaNPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JUYHOCTHBIE PE3YJBbTATDBI
JIMdHOCTHBIE pPE3yNbTaThl OCBOEHUS yueOHOro mnpeamera «Du3uKa» TOMKHBI OTpPAKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarolIuXxcsi PyKOBOJACTBOBAThCS CHOPMHPOBAHHOW BHYTPEHHEH
MO3UIUEN TUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAllUH, TO3UTUBHBIX BHYTPEHHUX YOEXKIICHUH,
COOTBGTCTBYIOHH/IX Tpa)II/IIII/IOHHBIM IICHHOCTSIM pOCCHfICKOFO 06HI€CTBa, pacumpeHI/Ie KN3HCHHOI'O
OMBITA U ONBITa JEITEIIBHOCTU B MPOIIECCE pPean3allid OCHOBHBIX HAIPAaBJICHUI BOCHUTATEIbHOU
JACATCIIBHOCTH, B TOM YHCJIC B YaCTHU:
1) rpamaaHCcKOro BOCIUTAHMS:



c()OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMM  OOYyYalomerocss Kak aKTHBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOTrO OOIIECTBA;

NPUHATUE TPATUIUOHHBIX OOIIEUETOBEYECKUX T'yMAHHUCTHYECKUX U JIEMOKPATUUYECKUX
IIEHHOCTEH;

TOTOBHOCTb BECTHM COBMECTHYIO JESITEIBHOCTh B HHTEpEcax TpPaxJAaHCKOTro 0OIlecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COIMATLHBIMA UHCTUTYTAMHU B COOTBETCTBHUU C UX (PYHKIIHSIMH
Y Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHUS

c(OpPMHPOBAHHOCTH POCCUHCKOM Irpa1aHCKOW UACHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHUE K I'OCYJapCTBEHHBIM CUMBOJIAM, JOCTUKEHUSIM POCCUMCKUX YUEHBIX
B 00nacTu (pU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OILICHMBATh CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

3CTETUYECKOE OTHOILIECHHUE K MHPY, BKIIOYAs ICTETUKY HAy4HOrO TBOPYECTBA, MPHUCYIIETO
¢duznueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEPEC K Pa3InuHbIM chepam mpoPecCHOHATBHON ASSITETLHOCTH, B TOM YHCIIE CBI3aHHBIM C
¢bu3uKOol M TEXHUKOH, yMEHHME COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymiel mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHMIO W caMOOOpa3oBaHHUIO B 00IacTH (PU3MKK Ha
MPOTSKEHUU BCEU KU3HU,

6) 9K0JIOrM4€eCKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTh  JKOJOTMYECKOM KYyJIbTYphl, OCO3HaHUE TIJ00AJIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIEVCTBUI B OKPYXAIOIIEH Cpelie Ha OCHOBE 3HAHUA LENen
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuImpeHue onbITa AeSTEIHHOCTH YKOJIOTHYECKON HAMPABIEHHOCTH Ha OCHOBE MMEIOIIHNXCS
3HaHM TT0 PHU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢buznyeckoil HayKu;

OCO3HAaHHE IIEHHOCTH HAy4YHOW NEeSATENIbHOCTH, TOTOBHOCTh B TpOIleCCe M3yueHUs (PU3UKU
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIEI0BATENBCKYIO JCSITEIIbHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

[To3HaBaTebHbIE YHMBepPcaJIbHbIE YUeOHble 1elicTBUS
ba3oBble JJjoruyeckue qeMcTBUA:
CaMOCTOSITENIbHO (HOPMYyJTUpPOBaTh W aKTyaIM3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPEAEIIATh LENN IeITEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMbBIX (PM3NUECKUX SBICHUSX;
pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIOIINXCS MaTepUaIbHbIX U
HEMAaTEPUAIBHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B JACATCIBHOCTH, OIICHUBATH COOTBETCTBHUEC pGSyJ'II)TaTOB OeIAM,
OLIEHUBATh PUCKU MTOCIEACTBUM JNEATEIBHOCTH;



KOOPJAMHHUPOBATh W BBIIOJHATH pPa0OTy B YCIOBHSIX peajbHOr0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KXKU3HEHHBIX TPOOIIeM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BIQJICTh HAYYHOW TEPMHUHOJIOTHCH, KITFOYEBBIMU TMOHATHSMU M MeToJaMHu (pu3udecKon
HAYKH;

BJIQJICTh HABBIKAMH Y4eOHO-HMCCIICIOBATEIBCKOW U TPOCKTHOW JCSITENLHOCTH B 001acTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY IOMCKY METOJOB pEIICHUS 3aaady
(U3HYECKOTO COACPKAHUS, TPUMEHEHHUIO PA3IMIHBIX METO/I0B MTO3HAHMUS;

BJIQJIETh BUJAMHU JIEATEIbHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 HHTEepIIpPEeTalNu,
peoOpa3OBaHUIO0 U MPUMEHECHUIO B PA3NIMYHBIX YU4EOHBIX CHUTYAIUSX, B TOM YUCIIE MPHU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBS3HM U aKTyaTU3WPOBATh 3a7a4y, BBIABUTATh TUIIOTE3Y
e pelieHus, HaXOAUTh apryMEHTHI JJIsl JOKa3aTeJIbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTphl
U KPUTECPUU PCIICHHSI,

AHAIM3UPOBAThH MOJYUYEHHBIE B XOJI€ PEIICHUs 3a/1a4ll Pe3ybTaThl, KPUTUUYECKH OLIEHHWBAThH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpMynHpOBaTh COOCTBEHHBIC 33/1a4U B 00pa30BaTEIbHON NEATEIBHOCTH, B TOM
YHClie IPU U3YYEHUU (PU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IMEPEHOCUTH 3HAHUS 110 (PU3HMKE B IPAKTHUECKYIO 001aCTh KU3HEACATCILHOCTH,

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC MOIXObl U PEIICHHUS,

CTaBUTh MPOOIEMBI U 332U, TOMYCKAIOIINE ATbTePHATUBHBIC PEILICHUSI.

Padora ¢ undpopmanmeii:

BJIQJIETh HABBIKAMU MOJy4YeHHUs] HMHPopManuu (PU3HMUECKOro COAEpKaHHUS M3 HCTOUYHUKOB
pa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIICCTBJISATh TOWUCK, aHalu3, CHUCTEMATU3AlHUI0 |
MHTEPIIPETANIO UHPOPMALIUK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BATh CPENCTBA MH(GOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHMU3AIMOHHBIX 3aJa4 C COOJIOJeHHEM TpeOoBaHUI
OPrOHOMUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepekeHHUs, MPAaBOBBIX M ATHUECKUX
HOPM, HOPM HH(GOPMAITHOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJIEPKAaHUS B PA3IMUHBIX opMaTax ¢ y4ETOM Ha3HAuUCHUs
uHOpMAIlMM ¥ TEJICBOM AayJAWTOPHUH, BHIOMpas ONTUMAIBbHYIO (GOpPMYy TMPEACTABICHUS U
BU3YaIH3aIUH.

KoMMmyHukaTnBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3MKH U BO BHE-YPOUHOM JESITEIbHOCTH;

pacro3HaBaTh NPCANOCBIIKHU KOH(bJ'H/IKTHBIX CI/ITyaHI/Iﬁ U CMATYaTh KOH(i)J'II/IKTI)I;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U HHINBUAYAIbHOU padOTHI;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHH C y4€TOM OOIIMX WHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATB LIEJIA COBMECTHOMN NEATEIbHOCTH, OPraHU30BbIBATE U KOOPAMHUPOBATH JACUCTBUS
o €€ JOCTHMXKEHUIO: COCTABJIATH IUIAH JEWCTBHM, paclpenessiTb poiau € YYETOM MHEHHU
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLICHUBATh KaA4Y€CTBO CBOCTO BKJIaAada U KaXIO0T0 YHYaCTHHKA KOMAaH/bI B 06HH/II>1 PE3YIbTAT 11O
pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC TIPOCKTHI, OUCHHUBATH HUJACHU C IMO3WIIMKM HOBU3HBI, OPHUIMHAJIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIIATE MMO3UTHBHOC CTPATETHYCCKOC MMOBCACHUE B PAa3JIMYHBIX CUTyallUusiX, IPOSABJIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.



PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eiiCTBHUS
CamoopraHu3anusi:

CaMOCTOSITENIbHO OCYILECTBJIATh IMO3HABATENIbHYIO MAESITENbHOCTh B 00JIacTH (GU3UKH U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBIATh IUIAH pEUIeHHs] pacY€THBIX M KAYeCTBEHHBIX 3a/ay, IUIaH
BBITIOJTHEHUSI  MPAKTUYECKOW pPabOTBl ¢  y4E€TOM HMEIOMIUXCS  PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHII;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacmupsaTh paMKH y9eOHOTO MPeMeTa Ha OCHOBE JIMYHBIX MPEAMIOYTCHUN;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, OpaTth Ha ce0si OTBETCTBEHHOCTh 3a
pEIICHHE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IPYIUIIUU B 00acTH (DU3UKHU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPO.JIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallusiM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OILICHHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIa/IETh HABBIKAMU MO3HABATENILHON perieKcHy Kak OCO3HAHUsI COBEPIIAEMBIX JCUCTBUN U
MBICJIUTEIIbHBIX MPOIECCOB, UX PE3YIHTATOB M OCHOBAHUIA;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIS OLIEHKH CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIDKECHUIO,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAIHU3E PE3YJIbTaTOB AEATEeIbHOCTH;

MPUHUMATH €051, TOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAIHU3E PE3YJIbTaTOB AEATEIbHOCTH;

MIPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OMIUOKH.

B mporiecce mOCTHXEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPaMMbl MO (PU3UKE s
YPOBHSI CpeAHEro oO0miero oOpa3oBaHus y OOYYarONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJJIEKT, MPEANoIaraonuii chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIOYAIOUIET0 CIIOCOOHOCTHh MOHUMAaTh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUSI, BKJIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K IMOILMOHAIBLHBIM U3MEHEHUSM U TPOSIBIISTH
THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEHl MOTHBAallUM, BKIIOYAIONIEH CTpemMlIeHHe K JOCTHXKEHHIO IIEId U YCIeXy,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S M3 CBOUX BO3MOXHOCTEH;

OMMATHH, BKIIOYAIONIEH CMOCOOHOCTh TMOHUMATh SMOIMOHATIBHOE COCTOSHHUE MPYTrHX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATh OTHOIICHHS C APYTUMHU
JIIOJIbMH, 3a00TUTHCS, TIPOSIBIISITE HHTEPEC U pa3peniaTh KOH(IUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy obydenuss B 10 kjacce nmpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEPaX pPOJb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHHUKH M TEXHOJIOTMH, B IPAKTUYECKOU
JIeSITEILHOCTH JIIOACH;

YYUTBIBATh TPAHUIBI IPUMEHEHUS M3YUEHHBIX (PU3MUYECKUX MOJeNeil: MarepuanbHas TOYKa,
MHepLHaJIbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TENO, MAealbHBbIA ra3, MOAEIN CTPOEHUs
ra3oB, >KUJKOCTE€H M TBEPIBIX TN, TOYCUHBIH DIEKTPUUYECKUNA 3apsiyl MpU peIIeHUuN (PU3nUecKux
3ajad4;



pacrio3HaBaTh (PU3MUECKUE SBJICHUS (TPOLECCH) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKOW TEOPUM CTPOCHMs BELIECTBA U AJIEKTPOJUHAMUKU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABIKEHHE, CBOOOTHOE Ta/ICHHUE TEll, IBHKCHHUE
[0 OKPYKHOCTH, MHEpLUs, B3aUMOJEHCTBUE Tell, Tu(pdy3us, OPOyHOBCKOE IBH)KEHUE, CTPOECHUE
KHUJIKOCTeH W TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUM (OXJAXKICHUH), TEIUIOBOE
paBHOBECHE, HCIApEHHE, KOHJEHCALUs, IUIABIE€HUE, KPUCTAJUIM3ALUS, KHUIIEHUE, BIAXXHOCTb
BO3/lyXa, INOBBIIIECHUE JABJIEHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpamMM COCTOSIHUA I'a3a B U30IPOLIECCax, JIEKTPU3ALMs TeJl, B3aUMOJICHCTBUE 3aps/IOB;

OIMCHIBATh MEXAaHHUECKOE JABIKEHHE, UCTIONB3Ys (PHU3NUECKUE BETMUMHBL: KOOPAUHATA, Y Th,
nepeMelleHe, CKOpoCTh, YCKOPEHHEe, Macca Tena, CUila, UMIYJIbC Tella, KHHETHYecKas >Heprus,
NOTEHIMAJIbHAs DJHEPrus, MeXaHudyeckas padoTa, MeXaHW4YecKas MOIIHOCTb; IPH ONUCAHUU
IPaBUIbHO TPAKTOBATh (PU3MUYECKHI CMBICI MCIIOJIb3YEMbIX BEJIMUYUH, UX O003HAYEHUS U €AUHULIBI,
HAXOJUTh (POPMYIIBL, CBS3BIBAIOIINE TAHHYIO (PHU3UUYECKYIO BETUUHUHY C IPYTMMHU BEIUYHHAMHU;

ONHUCBHIBATh M3YYEHHBbIE TEIJIOBbIE CBOWCTBA TE€J M TEIUIOBbIC SIBJICHUS, MHCIOJIb3Ys
¢usnueckue BEIMYMHBL: JIaBJI€HUE Tra3za, TeMIeparypa, CpeaHss KUHETUYeCcKas JHEeprus
XAOTHYECKOr0 JBM)KEHUS MOJIEKYN, CpPEJHEKBaJpaTU4yHas CKOPOCTb MOJIEKYJ, KOJHMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora ra3a, Kod((QUIMEHT TMOJE3HOrO JIEHCTBHS TEIUIOBOTO
JIBUTATENIs; IPU ONMMCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIUYHMH, UX
0003HAYEHHSI U EMHHUIBI, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C
JPYTUMH BEJIMUUHAM;

ONMCHIBATh H3YYEHHbIE 3JIEKTPUUYECKHUE CBOMCTBA BEILIECTBA U JJIEKTPUUECKUE SIBICHUS
(mporecchl), HMCIONB3Ys (pU3MUecKre BENUYMHBL: 3JIEKTPUUECKUN 3apsi, 3JEKTpUYEcKoe IO,
HaNpsDKEHHOCTD IO0JIS, TOTEHIIMAJI, Pa3HOCTh OTEHLMAJIOB; IIPU ONKUCAHUU MPABUIBHO TPAKTOBATh
(bu3nUecKuil CMbICI MCIIOJB3YEMbIX BEIWYHMH, UX 0003HAYEHUs M €UHMULIBI; YKa3blBaTh (OPMYIIBI,
CBS3BIBAIOIIME JTAHHYIO (PU3UUYECKYIO BEJIMYUHY C APYTUMU BEIUYUHAMU;

aHaJM3UpPOBaTh (U3MYECKHUE IPOLECCHl U SBICHUSA, HCHOJIb3yd (PU3UUECKUE 3aKOHBI U
NPUHLMIBL 3aKOH BceMupHoro tsrotenus, |, |l u Il 3akonel HploToHa, 3akOoH coxpaHeHuUs
MEXAHUYECKON PHEPrUM, 3aKOH COXPAHEHMsI UMIIYJIbCa, MPUHLUI CYNEPIO3ULUN CUJI, TPUHIUI
paBHONpPaBUS HWHEPIMAIBHBIX CHUCTEM OTCUETa, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHMS
BELIECTBA, Fa30BbI€ 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON YHEPIUH TEIJIOBOTO JBUKEHHS MOJIEKYJ
¢ a0CoJIIOTHOM TeMIrepaTypoi, IEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHMSI dJIEKTPUUECKOTO
3apsna, 3akoH KynoHa, mpu 3TOM pas3nuyarh CIOBECHYI (OPMYIUpPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BhIPAXKEHHUE U YCIOBHS (IpaHULlbl, 00JaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHIMIBI JEHCTBUS MALIMH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB;
pa3auyaTh yCIOBHS X OE30MaCHOTO HCIOIb30BAaHUS B IOBCETHEBHOM KU3HU;

BBINOJIHATh OKCIEPUMEHTHI 110 HCCIEI0BaHUIO (U3MYECKUX SBICHUH U TNPOLECCOB C
MCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHM, IpU ATOM (HOpMYyIUpOBATh MpodiieMy/3aaauy
U TUIOTE3y Y4eOHOro JKCHEPUMEHTa, cOOMpaTh YCTaHOBKY U3 IPEUIOKEHHOIO O0OpYIOBaHUS,
IPOBOAMTH ONBIT U (OPMYIUPOBATH BHIBOIBI;

OCYILECTBIIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUs (PM3NYECKUX BEIUYMH, [IPU 3TOM BBHIOUPATh
ONTUMAJIBHBIA CHOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJbI OLEHKH MOTrPEUTHOCTEH
U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3NYECKUMHU BEITMYMHAMH C HCIIOJIb30BAHUEM MPSMBIX
U3MEPEeHUl, MpH 5TOM KOHCTPYHPOBaTh YCTaHOBKY, (HUKCHPOBATh pPE3YyJibTAThl IMOJyYECHHON
3aBHCUMOCTH (PM3MYECKUX BEJIUYMH B BUJE TaONHIl U TpadUKOB, JAeIaTh BBIBOABI IO pe3yJbTaTaM
UCCIIEJOBAHMSI,

coOmoaTh mIpaBuiaa O€30MaCHOrO TpyJda IpH IPOBEIEHUM HCCIENIOBAaHMM B paMKax
y4eOHOTO  SKCIIEPUMEHTa, y4eOHO-HUCCIIEOBATENbCKOM M MPOEKTHOM  JIeATENBHOCTH  C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHNUS;

peuath pacu€THBIE 33aJ]a4 C SBHO 33JJaHHOM (PU3NYECKON MOJENbI0, UCTIONb3Ys (PU3UUECKUe
3aKOHbl M TPHUHLMIIBI, HA OCHOBE aHajM3a YCJIOBHUS 3aJladd BHIOMpATh (PU3NYECKYIO MOJIEb,
BBIJICNIATE (PU3MYECKHE BEIMYUHBI U (OPMYJbI, HEOOXOMUMBIE A €€ pelleHHs, MPOBOAUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJIYY€HHOT0 3HAaUeHUS (PU3NUECKON BEIIMYUHBI,



pemaTh KayeCTBEHHBIC 3aJjaud: BBICTPAWBATh JIOTUYECKH HETPOTUBOPEUMBYIO LIETIOYKY
paccyXJIeHUI ¢ ONOpoi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCTIOJIb30BaTh NPU PEIICHUH Y4eOHBIX 3aJa4 COBPEMEHHbIE HH()OPMAIMOHHBIE TEXHOJIOTHH
JUISL TIOMCKAa, CTPYKTYpUPOBAaHMS, HWHTEpPIpPETallMd U MpeACTaBICHUS Yy4eOHOW U HaydHO-
HOMYJSIPHON MH(OPMAIMH, TOTYYSHHOW U3 pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIN3UPOBATH
MoJIy4aeMyro HHPOPMAIHIO;

NPUBOAUTH MPUMEpPHI BKJIANa POCCHMCKHX U 3apyOEKHBIX Y4YEHBIX-(DU3MKOB B pPa3BHTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOUIET0 MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUIl;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHON JKU3HU JUIsI 0OeCTIeueHHs
0€30MacHOCTH MpHU OOpalIeHUH ¢ MPUOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, Ui COXpPaHEHHS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIIel cpese;

paboTaTh B TpyIIe C BHIIOJHEHHEM DPA3JIMYHBIX COIMABHBIX pOJIeH, IJIaHUPOBaTh paboTy
TPYNIbI, palMOHAIBHO PACHpPENeNATh OOS3aHHOCTH M IUJIAHUPOBATh  JICATEIIBHOCTH B
HECTaHJAPTHBIX CHUTYaIUsAX, a/IeKBaTHO OIEHUBATh BKJIAJ KaXKIOTO M3 YYAaCTHUKOB TPYIIIBI B
peleHe paccMaTpuBaeMOi TPOOIEMBI.

K xonmy obyuenuss B 11 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpax pPojib U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHHKM U TEXHOJOTHMH, B MPAKTUYECKOU
JESTEIIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YYUTHIBATh TPAHHUIBl MPUMEHEHHS M3YYCHHBIX (PU3MUECKUX MOJEJCH: TOYECUHBIN
JNEKTPUUYECKUHN 3apsijl, Tyd CBETa, TOUCUHBIM UCTOYHHUK CBETA, siiepHasi MOJENb aTOMa, HYKJIOHHAS
MOJIENIb aTOMHOTO Si/Ipa MPH peleHn: (PU3NIECKHUX 3a/1a4;

pacrno3HaBaTh (uU3NYECKUE sBIEHUS (IPOIECChl) U OOBACHATH HUX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN M KBAaHTOBOW (HM3MKH: DJIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEWCTBUSA TOKa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAS
WHAYKIWS, JCWCTBUE MAarHUTHOTO TIOJS HA TPOBOAHMK C TOKOM U JBIKYIIMHACS 3apsil,
3JIEKTPOMAarHUTHbIE KoJeOaHUs M BOJIHBI, MPSIMOJIMHEHHOE pacnpOCTpaHEHUE CBETAa, OTPa)KEeHUE,
npejoMiieHue, uHTepdepeHIys, Iudpakuus ¥ TOJSpH3alMs CBETa, JHUCIEPCUS  CBETa,
dorornektpudeckuii 3dpdext (hotordhdext), cBeTOBOE naBiIeHHE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYCCTBEHHAS PalHOAKTUBHOCTB;

ONHKCBHIBATh M3YYEHHBIE CBONCTBA BeIIECTBA (AJIEKTPUUECKUE, MArHUTHBIE, ONTHUYECKHUE,
AIIEKTPUUYECKYIO TPOBOAMMOCTD PA3IMUYHBIX CpPEA) W DAIEKTPOMArHUTHBIC SIBJICHHS (IIPOIECCHI),
UCTONB3Yysl (U3MUECKUE BEIMYUHBI: OJEKTPUYECKUN 3aps, CHJa TOKa, DJIEKTPUYECKOe
HaNpsDKEHUE, DJIEKTPUYECKOe COMPOTHUBIICHHE, PA3HOCTh IOTEHIIMANIOB, SJEKTPOJBMIKYIIAS CHIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHra, WHIYKTUBHOCTh
KaTyIIKH, SHEPTUsl JJEKTPUYECKOTO M MAarHUTHOTO TIIOJIeH, MEepHoJ W 4YacToTa KoJeOaHWui B
KoJIeOaTeIbHOM KOHTYpE, 3aps]l M CWila TOKa B MPOLIECCe TapMOHHUYECKHX 3JIEKTPOMArHUTHBIX
KosieOaHn, (POKYCHOE pacCTOSHHE M ONTHYEeCKas CWJIAa JIMH3BI, TPH ONUCAHWH MPABUIHHO
TPaKTOBaTh (PU3UUECKUIN CMBICI MCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUYEHUS U €MHUIIbI, YKa3bIBaTh
(bopMyITBI, CBS3BIBAIOIINE TaHHYIO (U3UYECKYIO BEIMIHHY C APYTUMH BETHIYNHAMU;

OIKCHIBATh U3yYCHHbIE KBAaHTOBBIE SIBJICHUS U MPOLIECCH, UCIIONIB3YS (PU3UUECKUE BETMUUHBI:
CKOpOCTh DIIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M YacTOTa CBETA, SHEPTUS M MMITYJIbC (OTOHA,
HepuoJ ToJlypacraja, SHEepPrus CBS3UM AaTOMHBIX siJiep, MpPU OMUCAHUU IPABHIBHO TPAKTOBATh
(U3NIECKUN CMBICIT MCIIONIb3YeMbIX BEJIHMUYUH, UX 0003HAUCHUS W €IWHUIIBI, YKA3bIBaTh (OPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (PU3MUECKYIO BEJIMYMHY C JIPYTMMHU BEJTUYMHAMH, BBIYMCIATH 3HAUECHUE
(U3UYECKON BETMYUHBL;

aHATM3UpPOBaTh (U3NYECKUE MPOLECCHl U SBICHUSA, WCIONb3ysd (U3UUECKUE 3aKOHBI U
NPUHIAIEL: 3aK0H OMa, 3aKOHBI MTOCTIEIOBATEIHHOTO U MApaIEIbHOTO COSNHEHHS TIPOBOTHHKOB,
3akoH Jxoyns—JleHna, 3aKkOH AJIEKTPOMAarHUTHOM MHAYKUWH, 3aKOH MPSMOJIMHEHHOTO
pacIpoCTpaHeHHs CBETa, 3aKOHBI OTPAXKEHHUS CBETa, 3aKOHBI TPEJIOMIICHUS CBETa, ypaBHEHHE
OiHmreitHa Ui GoTtodddexra, 3aKOH COXpAaHEHUS SHEPTUH, 3aKOH COXPAHEHUs UMITYJIbCA, 3aKOH
COXpaHEeHHsI AIEKTPHUECKOTO 3apsi/ia, 3aKOH COXPaHEHHsI MACCOBOTO YHCIIa, MOCTYyIaThl bopa, 3akoH



paIMOaKTUBHOTO pacmajaa, MpH AITOM pa3luvarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOe BRIPAXKEHHUE M YCIOBHS (TPaHUIIbI, 001aCTH ) MPUMEHUMOCTH;

OTIPE/ICIIATh HAMPABICHUE BEKTOPA MHIYKIIMM MArHUTHOTO IOJIS TIPOBOJIHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHia;

CTPOUTH M OITUCHIBATH N300paKEHHE, CO3/1aBAEMOE TUIOCKUM 3€PKajlOM, TOHKOW JIMH30M;

BBIMOJHATh OSKCIIEPUMEHTHI [0 UCCIEJOBAHMIO (DU3MUECKUX SIBICHUH M TIPOLECCOB C
WCIIOJIb30BaHUEM MPSMBIX M KOCBEHHBIX U3MEPECHHIA: TIPH ATOM (HOPMYIMPOBATH IPOOIIeMy/3aaaqy
U TUINOTE3y Y4eOHOro 3KCIepuMEeHTa, coOMpaTh YCTaHOBKY W3 IMPEAJIOKEHHOrO0 000pYAOBaHUS,
MIPOBOAMTH OMBIT U OPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISTh MPSIMbIE U KOCBEHHbIE U3MepeHUsl (PU3NUECKUX BEIMYHH, IPU STOM BHIOMPATH
ONTUMATBHBIA CIOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIC METOJBI OIICHKU IMOTPEITHOCTEH
W3MEPEHHUI;

WCCJICIOBATh 3aBUCUMOCTH (DPM3MUECKUX BEIMYUH C HCIIOJIb30BAHUEM MPSIMBIX H3MEPECHUI:
IpU 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IMOITYYEHHONW 3aBUCHUMOCTHU
(GU3HYECKUX BEIMYHMH B BHJIC TAOIUI] U Ipa)UKOB, JeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHHS,

coOnrofarh mpaBwia O€30MacHOro TpyAa IpH MPOBEACHUH HCCIEIOBaHUI B paMKax
y4eOHOTO  OKCIIEPUMEHTa, y4eOHO-HMCCIICOBATENIbCKOM M TPOEKTHOH  JEATENBbHOCTH  C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U TaOOPaTOPHOro 000pyI0BaHUS;

pemath pacy€THBIC 33J]a4M C SBHO 33JIaHHOW (PU3NYCCKOW MOJICIBIO, UCTIONb3YsS (PHU3UUECKHE
3aKOHbI M TPHUHIMUIIBI, HA OCHOBE aHalM3a YCJIOBUSA 33Jaud BbIOMpATh (PUIUUYECKYIO MOJEIb,
BBIICTIATh (DM3WYCCKHE BEIUYMHBI W (DOPMYIBI, HEOOXOMUMBIC Uil €€ pEIICHHS, MPOBOIUTH
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAUeHUS (PU3NUECKON BEIUUNHBI,

pemiath KadeCTBEHHBIC 3a/ladd: BBICTPAUBATh JIOTHUYECKHA HEIPOTUBOPCUUBYIO IICTIOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SBICHHUS;

WCIIOJIb30BATh MPH PEUICHUH yYeOHBIX 3a7a4 COBPEMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUN
JUIsL TIOMCKA, CTPYKTYpPUPOBAaHMsSI, HWHTEpPIpETAllMd M TMPEICTaBiICHHUs Y4eOHOW U HaydHO-
MOMYJISIPHOW WH(OPMAIUH, ITOJTYICHHON U3 Pa3IMYHBIX MCTOYHUKOB, KPUTHYCCKH aHATU3UPOBAThH
MOJy4aeMyro HHPOPMAIIHIO;

OOBSCHATH MPUHITUIBI JCUCTBUS MAIIWH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3indvaTh
yCIIOBUS UX 0€30MacHOT0 UCTIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJIUTH TIPAUMEPHI BKIIAJa POCCHHCKUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE
HAyKH, B 00BbACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BaTh TCOPCTHUYCCKUE 3HAHUS 1O (PU3UKE B TIOBCETHEBHOM KU3HU JJI 00ECTICUCHUs
0€30MacHOCTH MpHU OOpaIlIEHUH ¢ MPUOOpPaMU U TEXHUYECKUMH YCTPONCTBAMH, ISl COXPAaHEHUS
3I0POBBSI U COOITIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKPYKAIOIIEH cpejie;

paboTaTh B TPYIIE C BHIMOJHEHHEM DPA3IMYHBIX COIMAIBHBIX pOJIeH, MIaHHPOBATh PaboTy
TPYNIBL, palMOHATBHO  pacHpeleNiaTh OO0S3aHHOCTH H  ITUIAHUPOBATh  JIEATCIBHOCTH B
HECTAHJAPTHBIX CHUTYaIUsAX, aJeKBAaTHO OIEHUBATh BKJIAJ KAXKIOTO M3 YYaCTHUKOB TPYIIHI B
pelieHne paccMaTpuBaeMOi TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne n/m HaunmeHnoBaHue pa3ie/ioB U TeM IPOrpaMMBbI Beero Kontpoabmbie Tpakrieck f:g;g?o?ab;:_])]bﬂme
padoThI ue padoThbl pecypebr
Paznen 1. PDU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUS
1.1 ®u3nKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 EH6H_HOTeKa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
2.1 Kunemartuka 5 - OK
2.2 Hunamika ! htI:sz,I:P/I/(r)r:.Ce?S(])_E).ru/7f4lbf72
2.3 3aKOHBI COXPAHEHHS B MEXAHHUKE 6 1 1
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH 9 1
3.2 OCHOBBI TEPMOIUHAMUKH 10 1 bubmuoteka [IOK
33 ArperaTHbie COCTOSHUS BelecTBa. DasoBbIe 5 https://m.eds00.ru/7f41b172
nepexoabl
Hroro no pazgeny 24
Paznea 4. JIEKTPOJANHAMUKA
4.1 SJICKTpOCTa”fI/IKa ; 10 1 BuGmmorexa LIOK
42 [TocTosiHHBIN JIEKTpUYECKHil TOK. TOKH B 12 1 https://m.edsoo.ru/7f41bf72
pa3IMYHBIX Cpeaax
Wroro no pazmeny 22
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KUIACC
N KoanuyecTBO YacoB DJIeKTPOHHbIE
en/m  HaumeHoBaHMe pa3esioB M TeM MPOrPaMMBbI
Bcero  Kourtpoabubie IIpakTuueck  00pa3oBaTesibHbIe
padoThI ue padoTsbl pecypchl



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

Paznea 1. JIEKTPOJAUHAMUKA

bu6nmoreka [IOK
1.1 MarsutHoe 1ojie. DIeKTPOMarHUTHAs HHTYKIIHSI 11 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUWS U BOJIHbBI
2.1 MexaHu4ecKue 1 3IeKTPOMarHuTHbIE KoJeOaHus 9
2.2 MexaHu4ecKre 1 AIEKTPOMAarHUTHBIE BOJIHBI 5 bubmorexa [IOK
: https://m.edsoo.ru/7f41c97c
2.3 Onruka 10
Htoro no paznemny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcHOBBI CHIELIMATIBHOM TEOPUN OTHOCUTEIBHOCTH 4 EH6H_HOTeKa 0K
https://m.edsoo.ru/7f41c97c
Htoro no paznemny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6
4.2 Ctpoenue aToma 4 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5
Hroro no pazgeny 15
Pa3nea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 ]I:ng;?/(srfée%asc]i)?’ﬁﬂ f41c97c
Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHHUE
bubmmoreka [JOK
6.1 Obobmaromee nosToperne 4 https://m.edS(I)lo.ru/7f41097c
Hroro mo pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka KosmyecTBo yacos Hara JIeKTPOHHBbIE HU(POBHIE

n/n Bcero Konrposbubie Ilpakruueckne HM3Y4YeHHsI  oOpasoBaTesbHbIE
padoThI padoThI pecypcel

L weroms nosmammn opyonero 1 BuSmorexa LOK

https://m.edsoo.ru/ff0c32e2
Mupa
Posb u MecTo usnku B

2 (dbopMHpOBaHUN COBPEMEHHOW HAYYHOM 1 Bu6mmoteka [IOK
KapTHHBI MUPA, B IPAKTHYECKOU https://m.edsoo.ru/ff0c33e6
NEATEIbHOCTH 0
MexaHnyeckoe ABUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubnuoreka [IOK
nBIKeHus1. [lepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMepHOE npsAMONMHENHOE 1 bubmmnoreka HOK
JBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 1 bubmuoreka [IOK
IBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBobosiHOE MajieHne. Y cKopeHue 1 bubmmnoreka HOK
CBOOOIHOTO MaJICHHS https://m.edsoo.ru/ff0c39cc

v Kpusonnneiinoe nenxenue. J(BrmkeHne 1 bubmuoreka [IOK
MaTepUaIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

o | pRmmmmememen e | Bumorers 110K

N ) https://m.edsoo.ru/ff0c3be8
ITepBbiit 3akoH HproTOHA
9 ﬁiﬁiﬁinﬁnﬁﬁ l_lg)TP;I;IélglnsaKOH 1 bubmorexa [IOK
) . https://m.edsoo.ru/ff0c3be8
HeroTOHA 17151 MaTepuanbHON TOUKU

10 Tperuii 3akoH HeroToHA 111 1 bubmuoteka [IOK
MaTepHaIbHBIX TOUCK https://m.edsoo.ru/ffOc3be8

11 3aKkoH BceMUpHOTO TsaroteHus. Cuna 1 bubnuoreka [JOK
TspkecTH. [lepBast kocMuuecKast https://m.edsoo.ru/ff0c3d00



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

CKOpPOCTb

12

13

14

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. KoapduuueHt Tpenusi.
Cuua cConpoTHBIICHHS TP JBIKCHUN
TeJa B )KUAKOCTH MIIH ra3e

ITocrynarenbHOE ¥ BpalmaTeabHOE
JIBIDKEHHUE a0COJIFOTHO TBEPJOTO TEa.
MowmenTt cuisl. Ilnedo cunel. YcmoBus
paBHOBECHS TBEPAOTO Teja

bub6numoreka [IOK
https://m.edsoo.ru/ff0c3e18

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c3f76

bubnuoreka [IOK
https://m.edsoo.ru/ffO0c41a6

15

16

17

18

I/IMHy.TIBC MaTepHaHbHOﬁ TOYKH,
CHUCTCMbI MAaTCPHUAJIBHBIX TOUYCK.
I/IMHy.TIBC CHJIBI. 3aKOH COXpaHCHUA
HMITYJIbCA. PeaktupHOE JBUKCHUC

PaboTa 1 MOLTHOCTH CHIIBI.
Kunerndeckas sHeprust MarepruaabHON
Touku. Teopema 00 U3MEeHEHUN
KMHETUYECKON SJHEPruu

ITorennmansHas 3HEPTHUSL.
[ToreHnnanbpHast SHEPTUs yIpyro
1e(OpMUPOBAHHON MPYKUHBI.
[TorennuanbHast sHEprus Tena BOIU3U
MOBEPXHOCTU 3eMIIH

HOTeHHI/IaJ'H)HI)Ie 1 HEIIOTCHIOUAJIBHBIC
cuibl. CBs3b pabOTHI
HCIIOTCHIIMAJIBHBIX CUJI C USMCHCHHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS] MEXaHUYECKOM
SHEPTrUu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4502

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c461a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas paboTa
Nel«HccnenoBanue cBsA3U PabOTHI
CHJIBI C U3MEHEHUEM MEXaHUYECKOH
SHEPTUH TeJla Ha IPIMEPE PaCTIKESHUS
PE3UHOBOTO JKI'YTa»

20

Kontponbnas paboraNel mo teme

but6mmoreka [IOK



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

21

22

«Kunemaruka. JlmHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUAKOCTEN U
TBEPJBIX TEI

https://m.edsoo.ru/ffO0c4b74

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?

23

24

25

26

Macca monekyin. KonnuectBo
BemectBa. [locTostHHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa u
e€ nsmepenue. lllkana remneparyp
Ilenscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpPEIHENW KUHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
Menpeneesa-Knaneiipona

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4fde

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc511e

27

28

3akon JlanpToHa. ['a30BbIe 3aKOHBI

JlabopaTtopHnast paboraNe2
«MccnenoBanre 3aBUCUMOCTH MEXKIY
rapaMeTpaMy COCTOSTHHS
pa3peKEeHHOTO razay

29

30

W3ompoueccel B HaeaIbHOM Ia3e U ux
rpaduyeckoe npeacTaBIeHUue

BryTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U
crniocoOs! e€ n3menenus. Konnyectno
TEIUI0THI U paboTa. BHyTpeHHss
SHEPrHUsl OJHOATOMHOIO UEATILHOTO
rasa

bubmuoreka [{OK
https://m.edsoo.ru/ff0c570e

bubnuoreka [{OK
https://m.edsoo.ru/ff0c5952

31

Buael Teronepenaun

but6mmoreka [IOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

https://m.edsoo.ru/ff0c5c36

V nenbHas TEII0EMKOCTD BEIIECTBA.

32 KonudecTBo TemnoTel npu bubmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AnuabaTHBIN Iporece
IlepBblii 3aKOH TEPMOJAMHAMUKH U €T0 bu6nmoreka [IOK
33 )
IPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs ponieccoB B IPUPOJIE. Bbu6mmotexa [JOK
Bropoii 3aK0H TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6230
35 [Tpuniun gevicteust u KII/ TermoBoit bu6nmorexa LIOK
MaIIuHEI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJI
37 DKOJIOTHYECKUE TTPOOIEMBI
TEIJIOOHEPTETUKH
38 O6o6maromuit ypok «MomnekynsipHas bu6nmorexa LIOK
¢busnka. OCHOBBI TEPMOMHAMUKI https://m.edsoo.ru/ff0c6938
| e e o e B 10K
yIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMHKI)
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
VciapeHue u KUIeHue https://m.edsoo.ru/ff0c63b6
p | e B LOK
nap yxa. m https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramnmueckne n
42 amopdHbIe Tena. AHU30TPONHS bubmuoreka [IOK
CBOMCTB KpucTayuioB. JKumkue https://m.edsoo.ru/ff0c65f0
KpucTtayyibl. COBpeMEHHBIE MaTePHAITBI
13| Yensmas rermota naamens. BuGmnorexa LIOK
a ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubnunoreka LIOK
44 YpaBHEHHE TEIUIOBOTO OaslaHca hitps://m.edso0.ru/ff0c6820
45 DJIeKTpU3anus Tell. DIEKTPUUECKUN bubnuoreka [JOK

3apsia. JIBa BU1a QIIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc



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
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3apsga10B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 MOJIYITPOBOJTHUKH. 3aKOH COXPAHECHUS bubmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 KyJIOHa.HToqeqHHﬁ I;HI[eKTpI/IqecKHﬁ bubmmorexa [IOK
https://m.edsoo.ru/ffOc6ced
3apsiy
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 noJist. [lpuHnun cynepno3unuu Bu6mmoreka [JOK
9JIEKTPUYUECKUX TToJIcH. JInHuU https://m.edsoo.ru/ffOc6df2
HaIPsKEHHOCTU
Pabota cun snexkTpocraruueckor
49 [1OJIAL. HOTeHuHM?ggsioCTEC o Bubmorexa LIOK
https://m.edsoo.ru/ffOc6f00
MOTEHI[UAIOB
[TpOBOAHMKY M TUAJIEKTPUKH B
50 anpeKTpI([)CTamquc[:KOM HOIJ)E. bubmorexa [OK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTb
51 OnexrpoéMkocTs. Konnencarop bubmmorexa [IOK
https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIIIOCKOTO
52 KOHnegcaTopa. DHeprusi 3apsyKEHHOT0 bubmorexa HOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopHast pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT IEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBATHHOTO
54 anmnapara, CTpyWHOTO IIpUHTEpA.
DJIEKTpOCTAaTUYECKas 3alIUTa.
3azeMyIeHHE SIEKTPONpUOOpOB
DJIEKTPUYECKUI TOK, YCIOBHS €T0
cyuiectBoBanus. [I0CTOSAHHBIN TOK.
55 Cwia Toka. Hampspxenue.

Comnpotusnenue. 3akon Oma jist
y4JacTKa [ermu



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
https://m.edsoo.ru/ff0c72c0

56

S7

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlaGopaTtopHnas padora «3yueHue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

PabGoTa 1 MOIIHOCTB AMEKTPUUECKOTO
Toka. 3akoH Jlxoymnsa-Jlenua

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 115 MOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne D/IC nctouHuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHHS

bubmuoreka [{OK
https://m.edsoo.ru/ffOc7ae0

59

60

DIIEKTPOHHAs MPOBOJIUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COINPOTHBIICHUS METAILJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEeKTPUYECKUI TOK B BaKyyMe.
CBolicTBa DJIEKTPOHHBIX ITYYKOB

61

[TonynpoBoaHUKH, UX COOCTBEHHAS U

IIpUMeCHas MpoBoAUMOCTh. CBOMCTBa
p—~n-niepexoa. I1osynpoBoIHUKOBEIE
npudopbI

bubmuoreka [{OK
https://m.edsoo.ru/ffOc84ae

62

63

DIIEKTPUUYECKHI TOK B pacTBOpax U
pacruiaBax 3J€KTPOJIUTOB.
DIEKTPOIUTHYECKAST JUCCOLIHAITHSI.
DIIEKTPOJIN3

DJIEKTPUYECKUH TOK B Ta3ax.
CamocTosiTenbHbIN 1
HECaMOCTOSTENBbHBIN pa3psaa. MonHus.
[Lmazma

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c82ba

bubmuoreka [{OK
https://m.edsoo.ru/ff0c84ae

64

DneKTpudecKkue mpruOopsl U
YCTPOMCTBA U UX IPAKTUYECKOE
npuMeHeHue. [IpaBuna TeXHUKU
0€e301macHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

65

O06o0maromuii ypok
«OJIEKTPOIMHAMUKAY

but6mmoreka [IOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

Kontpoinbnas padora Ne3no teme

66 «Qnekrpocraruka. [1ocTosHHBIHI 1 1 Bbu6muotexa [JOK
9JIEKTPUUECKUI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepBublii ypok. KonTponbHas paborta 1 Bu6muoteka [JOK
110 Teme "DIeKTPOoAnHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O6001maronuii ypox 1 bubmuorexa [{OK
no temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68 3 3
[TPOTPAMME
11 KJIACC
No KoJsn4yecTBo 4yacos Jara JJleKTpOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero KonTpoabubie IIpakTuueckue w3ysenus o0pasoBaTejbHbIe
padoThbI padoTbl pecypchl
[TocTosiHHBIC MAaTHUTHI U KX

1 B3auMo/iericTBUEe. MarHuTHOE TOJIE. 1 bubmuorexa [JOK
Bekrtop MmarautHOM MHAYKIUH. JIMHIN https://m.edso0.ru/ff0c9778
MarHMTHON MHTYKITUU
MarauTtHoe 1mose MPOBOJHHKA C

9 ToKoM. OnbIT Dpcresa. 1 bubnnorexka [JOK
B3aumMoeiicTBre IPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabotaNel «M3ydenue bubnmuotexa [JOK

3 1 1 .

MarHUTHOT'O TMOJISL KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS HA
MPOBOAHUK ¢ TokoM. Cuita Amnepa.

4 JlaGopatopHnas pabora 1 1 bubmuorexa [IOK
Ne2 «MccenenoBanue aeicTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)»

JleiicTBME MarHUTHOTO TOJISI Ha BuGmmotexa LIOK

5 JBIDKYIYIOCS 3apsSHKCHHYIO YaCcTHILY. 1

Cuna Jlopenna. Pabota cuibl Jlopenna

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
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DnekTpoMarHuTHas MHAykuus. [lotok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Gapanes

Jlaboparopnas pabota
Ne3«HccnenoBanue ABJIEHU
3JIEKTPOMArHUTHOM MHIYKITUN

NuaykTUBHOCTB. SIBICHUE
camonnaykiuu. IJ1C caMonHyKIuu.
DHeprusi MarHUuTHOTO TOJIsl KAaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoiicTBa 1 UX
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
ANEKTPOMArHUTBI, HIEKTPOIBUTaATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

10

11

O6o06maromuit ypok «MarautHoe
noJje. DIIEKTPOMarHUTHAS HHIYKITHS

KonrtponbHast padboraNel no teme
«MarauTHoe mnoie.
OneKTpOMaruuTHas MHIAYKIHS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00O/1HBIE MEXaHUYECKUE
koseOanus. 'apmoHnyeckue
KosiebaHus. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

14

JlaGopaTopnas paboraNe4
«MccnenoBanue 3aBUCHMOCTH TIEproa
MaJIbIX KoJIeOaHul rpy3a Ha HUTH OT
JUTMHBI HUTHA ¥ MacCBI TPY3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs B
u7eaIbHOM KOJe0aTeIbHOM KOHTYpeE.
AHanorus MexJ1y MEXaHU4eCKUMHU U
JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
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

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTHUH B UJI€ATTLHOM
KoJ1e0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

[IpencraBieHue 0 3aTyXarOMIMX
KoseOaHusx. BeIHyKICHHBIC
MeXaHHYeCKHe Koaebanus. Pe3onanc.
By IeHHBIE 3JIEKTPOMAarHUTHBIC
KoJe0aHus

bubmuoreka [JOK
https://m.edsoo.ru/ffOchb86

17

[lepemennsbiii Tok. CHHYCOMIANBHBIN
MepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUITUTYIHOE U
JICHCTBYIOIIEE 3HAYCHHUE CUIIbI TOKA U
HanpsHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IponsBocTso,
neperaya u norpedaeHue
NEKTPUYECKOU SHEPTUU

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JJIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEHHOr0 TOKa, JTNHUN
JJIEKTpolIepeaay

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynpTypa ncnonszoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
YKA3HU

21

22

MexaHnyecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocThb
pacnpocTpaHEHUs U JJIMHA BOJIHBI.
HonepeqHHe " IPOJ0JIBHBIC BOJTHEBI

3Byk. CKOpocTh 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccab4

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

23

9JICKTpOMaFHI/ITHLIe BOJIHBI, UX
cBoMcTBa U ckopocTk. [llkana
QJICKTPOMAIrHUTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUUIIBI paTIUOCBS3U U



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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

TeneBueHus. Pa3Burue cpeacTs
cBa3u. Pagnonokanusa

KonTponbnas padoraNe2 «Konebanus

bubmuoreka [JOK

25 Y BOJIHBD) https://m.edsoo.ru/ff0cc6f8
26 caeranommoposon cpere. Tomeanii uGmiorexa LIOK
X https://m.edsoo.ru/ff0cd350
UCTOYHHUK cBeTa. JIyd cBeta
g | Commems e Suves s B 10K
) https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKajie
[Ipenomnenue csera. [lonnoe
o8 BHYTpEeHHee oTpaxeHue. lIpenenpHbIin bubnnorexa [JOK
yTOJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUSI
29 Nosdiuepeme noxsarens Bubmiorexa IOK
https://m.edsoo.ru/ff0cd67a
MIPEJIOMJICHHUS CTEKJIa
| e Mopoeme meGpe B LOK
' ' https://m.edsoo.ru/ffOcddle
YBenn4yeHue JIMH3bI
JlaGopaTopnas paboraNe6
31 «HccrnenoBanue cBOCTB
1300pakeHUH B JIMH3aX»
Hucnepcus cBera. CIoXHBIA COCTaB
32 6enoro csera. L{Bet. JITabopaTtopHas
pabota Ne7«HabmtoneHue nucnepcuu
CBETa»
33 WnTtepdepennus creta. Audpaxius bubnnorexka [JOK
cera. JudpakunonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Monspuzanus cera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue mpuOOPHI U YCTPOHCTBA U
yCIIOBHSI X 0€30M1acCHOr0 IPUMEHEHHUS
36 ['panuIIBI TPUMEHUMOCTH bubmuorexa [JOK



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

KJIACCU4ECKOM MexaHukH. [locTynarsl
CIELMAJIbHON TEOpUU
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/ffOcf862

OTHOCHUTENIHLHOCTD OJHOBPEMCHHOCTH.

bu6mmoreka [IOK

37 3ameJieHre BpEMEHH U COKpaIlleHHE https://m.edsoo.ru/ffocfad?
JUIAHBI — *
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN

38 gacTuibl. CBSA3b MACCHI C SHEPTUEH U Eﬁg;?/?r:eeﬁ;g)orﬁ/fmc £c68
UMITYJIbCOM. DHEPIUsl MOKOs — ]
KonTponbnas padoraNe3 «Onrtuka. BuGmmotexa LIOK

3 R https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH — )

40 ®otonbl. opmyna [Tnanka. Dueprus bubnnoreka [JOK
U UMITYJIBC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIIEI0BAHUE

bubmuorexa [JOK

4 porospdexra. Onbrrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddexTa. YpaBHEHHE Bubnmorexa [TOK

42 DHHUITEHHE A1 GOTOIpdeKTa. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosddexra — ]
JaBnenue cBera. Onbithl [1. H. Bu6mmorexa IJOK

43 JlebeneBa. XMHYECKOE NEHCTBUE https://m.edsoo.ru/ff0d04a6
cBeTa — )
TexHuueckue ycTpoucTsa u
MIPAKTUIECKOE TPHUMEHEHHE:

44
(dboTorIeMEeHT, POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]

45 Pemenne 3agau mo Teme «JI€MEHTBI bu6mmorexa [IOK
KBaHTOBOM ONTUKU» https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OMBITEI Bubnmorexa [TOK

46 Pesepdopra o paccesHUIO 0-9aCTHIL. https://m.eds00.ru/ff0d091a
[InanerapHas MoJ€Ib aTOMa E— *

47 [Toctynater bopa bubmorexa LIOK

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf862
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48

W3nyuenue u normnouieHue GoTOHOB
IIpU NIEPEXO/I€ ATOMA C OJTHOTO YPOBHS
SHEpPruu Ha Jpyroi. Bujsl ciekTpos

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0Oafa

49

50

o1

BonHoBEIe cBoiicTBa yacTuIl. BoIHEI
ne bpoiinsa. KopnyckyiisipHO-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTKpbITHE panOaKTUBHOCTU. OMBITHI
Pesepdopna o onpenenenuto cocraBa
PaINOAKTUBHOTO U3ITYUCHUS

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

52

53

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaz. ['aMma-usinydeHue

OHeprus cBA3M HYKJIOHOB B S7pE.
SAnepHsle peakuuu. SnepHbIil peakTop.
[Tpobnemsbl, MepcreKTUBEL,
JKOJIOTUYECKHE ACTIEKTHI A1EPHOMN
JHEPIeTUKHU

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

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

54

55

DneMeHTapHble yacTulibl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOICHUS U
pErUCTpalvK JIEMEHTAPHBIX YACTULL.
Kpyrusiit cton «®@yHnameHTanbHbIe
B3auMoJecTBUA. EMMHCTBO
(bU3UIECKOI KapTUHBI MUPaA»

Bup 3Bé3nHoro He6a. Co3Be3nus,
SIpKHE 3BE3IbI, TUIAHETHI, UX BUUMOE
nekeHue. ConHeuHas cucTeMa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

56

Counnne. ConHeuHast akTUBHOCTD.
Ncrounuk sHepruu CosiHLA U 3BE3

57

3BE3bI, NX OCHOBHBIE



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

XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
II0CJIeI0BAaTEIbHOCTU. BHyTpeHHEE
cTpoenue 3BE311. CoBpeMeHHbIe
MPEACTABICHUS O MPOUCXOKICHUU U
sBooniu CoJHIIa U 3BE3]

58

59

Muneunsiit [1yte — Hama ["anakTuka.
[Tonoxenue u auxenue ConaHia B
l'anaktuke. I'anmaktuku. YEpHbIE NBIPHI
B sIJIpax rajJjakTUK

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

60
61

Hepemennsie npobieMbl acCTpOHOMUHT

Kontponbnas padota Ne4«InemMeHTHI
aACTPOHOMHU U acTPOPUIUKU»

62

63

64

O6o06matonuii ypok. Ponb gpusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesioBeKa

O6o0maromuii ypok. Pons u mecto
(U3MKN ¥ aCTPOHOMHUH B COBPEMEHHOIM
Hay4YHOU KapTHHE MHpa

O6o0matromuii ypok. Pons
¢uznveckoii Teopun B HopMupOBaHUH
MIpeJICTaBICHUH 0 PU3NYeCcKOn
KapTHHE MHpa

65

O6o06maromuit ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 00ILIEM
PsLy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJCTABICHUNA O IPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE MOJIE.
DneKTpoMaruHuTHast MHIYKIUS




PesepBubiii ypok. Ontrka. OCHOBBI

67 CHEIHAILHON TeOpUun 1
OTHOCHUTEIILHOCTH
o | Sommox Kowmeon g | Busmorea 101
https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEUEHUE OBPA30OBATEJIBHOT'O ITPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» ®duswnka, 10 kiracc/ Msakumes I'.5., byxosues b.b., Corckuit H.H. mox penakuueii
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