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INOACHUTEJBHASA 3AIINCKA

[Tporpamma o ¢pusuke 6a30BOT0 YPOBHS Ha yPOBHE CpeIHEr0 00IIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE TIOJIOKCHHIMA
1 TpeOOBaHMI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTesibHOM mporpaMmsl, npeacraBieHHbix B I'OC COO, a taxxe
c yuéroMm (¢enepanbHOi paboyeil mporpaMMbl BOCHHUTAHUSA M KOHLEMNIMU MpPEnojaBaHus ydeOHoro npeamera «PU3nuka» B
oOpa3oBaTenbHbIX opranu3auusx Poccuiickoit @enepanyy, peaqu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Conepxanue mnporpaMMbl MO (PU3HMKE HAIMpPaBICHO Ha (POPMHPOBAHME €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyuaronuxcst 10—11 knaccoB npu oOydyeHnu ux pu3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO OJIX0/1a.
[Iporpamma mno ¢usuke coorBercTByeT TpeboBaHusaM @DPI'OC COO K mnmaHUpyeMBIM JMYHOCTHBIM, HPEIMETHBIM U
MeTanpeIMETHBIM pe3yJIbTaTaM 00yUeHMs], a TAKKE YyUUThIBAeT HEOOXOAMMOCTh pealln3alluy MEKITPEIMETHBIX CBsI3el (pU3NKU
C €CTECTBEHHO-HAy4YHbIMU Y4YEOHBIMH NpeAMeTaMU. B Hell omnpenenstorcs OCHOBHBIE LIEIM M3y4YeHUS (PU3MKH Ha ypOBHE
cpenHero oOmero oOpa3oBaHus, IUIAHUPYEMbIE pe3ylbTaThl OCBOCHMSI Kypca (PU3MKHU: JUYHOCTHBIE, METAlpeIMETHBHIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[IporpamMma no pu3sMKe BKIIOYAET:

e IUIAaHMpPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKHU Ha 6a30BOM ypOBHE, B TOM YMCJIE MPEAMETHBIE PE3YyJIbTaThl O

rojiaM o0y4eHus;

e coJiepKaHu€ y4eOHOTO npeaMera « Pu3uKay Mo rojgaam oOy4eHusI.

®du3nka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX MPUPObI, BRICTyNAsk B KaueCTBE y4eOHOTO MpEeaMETa B IIKOJI€, BHOCUT
CYIIIECTBCHHBIA BKJIAJ B CUCTEMY 3HaHUU 00 okpyxkatomieM mupe. [IIKOmpHBIN Kypc (U3UKH — CHCTEMOOOPa3yIONUi JIJist
€CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB, MOCKOJbKY (PU3NYECKUE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB M SIBICHUH,
M3y4aeMbIX XUMHUEH, Ouonorueit, ¢uznueckoid reorpadueir u actpoHomueil. Vcnonb3oBaHue M aKTUBHOE NPUMEHEHHE
bu3MYecKuX 3HAHWKM OMpEeNEesseT XapakTep W pa3BUTUE PA3HOOOPA3HBIX TEXHOJOTHM B cdepe IHEPreTHKH, TPaHCIOopTa,
OCBOEHUS KOCMOCA, TOJTyYeHUsI HOBBIX MaT€pPHAJIOB C 33JJaHHBIMU CBOMCTBAaMU U Ipyrux. M3yuenue Gpusnku BHOCUT OCHOBHOM
BKJIaJ] B JOPMUPOBAHUE ECTECTBEHHO-HAYYHOM KapTUHBI MUpa 00y4aronmxcs, B GOpMUPOBaHUE YMEHUHN IPUMEHSTh HAYYHBIN
METO/]I TO3HAHMSI IPU BBIMOJHEHUN UMH Y4€OHBIX UCCIIETOBAHUIA.



B ocHoBy kypca Gu3uMKH IS YpOBHS CpEeAHEro oOIIero oOpa3oBaHUsS TMOJOXKEH Pl HAEH, KOTOpbIE MOXHO
paccMaTpuBaTh Kak MPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SIBISIETCS JJOTMYECKH 3aBEPLIIEHHBIM, OH COJIEPKUT MaTEpHall U3 BCEX
paznienoB (GU3MKHU, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM C HEW Marepuan Kypca (PuU3NKA OO0OBEIUHEH BOKPYT (PU3HMYECKUX TECOPHH.
Benymum B kypce siBisieTcst GOpMUPOBaHUE MPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzauus NpeAnoiaraeT HCHOJIb30BAHME T'yYMaHUTApHOrO MOTEHUMana (PU3NYECKOn
HayKH, OCMBICIICHUE CBSI3M pa3BUTHS (DU3UKHU C Pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoesa npuxnaownoii nanpasnennocmu. Kypc QU3MKM TpeIonaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUUYECKHX U
TEXHOJOTUYECKUX MPUIIOKEHUN U3yUCHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJACPKAHUSA, MOCBSIIEHHBIX 3KOJOTMYECKUM
npobsieMaM COBPEMEHHOCTH, KOTOpPbIC CBSI3aHbI C Pa3BUTHUEM TEXHHUKHM U TEXHOJOTHUM, a Takke OOCYXAEHUs MpooOsiem
PaAIMOHAIIBHOTO MPUPOIOTIOIB30BAHMS M SKOJIOTUUECKONU O€30MaCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (U3UKU Ha YPOBHE CpeHEro oOiero oopa3oBaHus SBIAIOTCS GU3MUECKHE TEOPHUH
(bopmupoBaHUEe MPEACTABICHUN O CTPYKType MOCTPOCHUS] (PU3UYECKONW TEOpuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB M
MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, TPAaHUIIAX TPUMEHUMOCTH TEOPHH, JUIsl ONMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MPOIIECCOB).

CHUCTeMHO-JIeSTeIPHOCTHBIN MOAX0J B Kypce (U3MKM peanu3yeTrcss TMpexae BCEero 3a CYET OpraHU3aINH
AKCTIEPUMEHTAIILHON JIeATeNbHOCTH oOyuatomuxcs. J[ins 6a30Boro ypoBHs Kypca (GU3UKH — 3TO UCIOJIb30BAHUE CUCTEMBI
(POHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a0OpATOPHBIX pabOT, KOTOPhIE B TporpamMme no Gpu3ruke o0beAMHEHBI B
OOIIMIA CTIMCOK YYCHHUECKUX MPAKTUUECKUX padoT. BrigeneHue B ykazaHHOM IepedyHe J1abopaTOpHBIX pabOT, MPOBOIUMBIX
JUTSE KOHTPOJISI W OIEHKH, OCYIIECTBIACTCS YYaCTHUKaMH OOpa30BaTEBHOTO TMpoIlecca HCXOAS W3 OCOOCHHOCTEH
MJIAHUPOBAHMST W OCHamieHuWs kaOuHera Qusuku. [Ipu 3TOM oOOecnedymBaeTcss OBIAJCHUE OOYYAIONIUMUCS YMEHUSIMH
IPOBOJUTH KOCBEHHbIE U3MEPEHUS, UCCIIEIOBAHMS 3aBUCUMOCTEN (PM3HUECKUX BEIMYMUH U TTOCTAHOBKY OIBITOB MO MPOBEPKE
NPEIJIOKEHHBIX TUITOTES.



bonbiioe BHUMaHUE YIEnseTCs PEUICHUIO0 pAacUETHBIX M KayeCTBEHHBIX 3anad. [lpm sTtom st pacu€THbIX 3amad
MIPUOPUTETOM SIBJISIOTCS 3a7a9d C SBHO 33JJaHHOW (PU3UYECKON MOJIEIBIO, MTO3BOJISIONINE TPUMEHSATh NU3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO paszjeia Kypca, TaK U MHTETpUPYs 3HAHUS W3 pa3HbIX pa3zienoB. /[ KauecTBEHHBIX 3ajad
IPUOPUTETOM SIBJISIOTCS 3aJ]aHUSl HA OOBSICHEHUE NMPOTEKaHUS (U3UUYECKUX SIBJICHUN U MPOILIECCOB B OKPYXKAIOIIEH >KU3HH,
TpeOyromre BpIOopa (GU3UUECKON MOJIEH IJIsi CUTYaIlM MPaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBUM ¢ TpeboBanusamu OI'OC COO k MaTepHalbHO-TEXHHUYECKOMY OOECIICUeHHIO Y4eOHOro mpoliecca
0a30BbIl YpOBEHb Kypca (DU3UKH Ha YPOBHE CpEeAHEro oluiero o0pa3oBaHus JOHKEH U3Y4aThbCsl B YCIOBHUAX MPEIMETHOTO
kaOuHeTa (PU3MKKH WM B YCIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOro IMKJa. B kaOunere
(GU3UKH TOJDKHO OBITH HEOOXOAMMOE JIabopaTOpHOE 000PYI0BaHUE JJIsl BHIMIOJHEHHUSI YKa3aHHBIX B MpOrpaMme mo (pusuke
YUYEHHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIIMOHHOE 000PY/I0OBaHUE.

JleMoHCTpannoHHOE 000pyIOBaHUE (HOPMHUPYETCS B COOTBETCTBHM C TIPHHIIMIIOM MHUHHMAJIBHOW JTOCTATOYHOCTH H
obecrieynMBaeT MOCTAHOBKY NEPEUYUCIICHHBIX B MporpamMMe No (U3MKE KIIOYEBBIX JEMOHCTpPALMM JUIsl HCCIIEIOBAHUS
M3Y4aeMbIX SBJICHUH W TIPOIIECCOB, AMITUPUIECCKUX B (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHHUECKUX MTPUMEHEHHA.

JlabopaTopHoe 000pyn0BaHUE /ISl YICHUUECKUX MTPAKTUYECKUX pad0T PopMUpyeTCs B BUJIE TEMATHYECKUX KOMILIEKTOB
U oOecreurBaeTCs B pacuére OJHOr0 KOMIUIEKTa Ha ABYX OOydaromwuxcs. TeMarndeckre KOMIUIEKTHI JabopaTopHOTro
000pyI0BaHUS JOJKHBI OBITH TTOCTPOCHBI Ha KOMIUIEKCHOM HMCIOJIb30BaHUHM aHAJIOTOBBIX M ITU(GPOBBIX MPHUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHUJI€ LIM(PPOBBIX JTA0O0OPATOPHUH.

OCHOBHBIMHU TIEJISIMHU H3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (QopMupoBaHue wuHTEpPeca W CTPEMJICHHUS OOYYAIOMIMXCA K HAyYHOMY U3YYCHHUIO TMPUPOMBI, pPAa3BUTHE HX

WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
e Ppa3BUTHE TMPEJCTABICHUN O HAydYHOM METOJI€ MO3HAHUS W (POPMHUPOBAHUE MCCIIECIOBATEIHCKOTO OTHOIICHUS K
OKPYKAIOIINM SIBJICHUSIM;

e (opMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa M3yYCHHUSI OCHOB CTPOCHUS MaTepuu U (PyHIaMEHTaTbHBIX

3aKOHOB (DU3HKHU;

e (opMupoBaHUE YMEHHI OOBICHATH SBJICHUS C UCIIOJIb30BAaHUEM (DU3UUECKUX 3HAHUN U HAYYHBIX JOKA3aTeNIbCTB;

e (opMupoBaHue NpeCTABICHUN O POJIU (PUUKH JIJISl pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH.



JlocTrKeHHE ITHX 1IeJIel oOecreunBaeTCs peleHueM CIIeIYIONINX 3a/1a4 B TPOIECCe M3YUCHHS Kypca GU3NKH Ha YPOBHE
cpeaHero oo01ero oopa3oBaHus:

MpUOOpPETEHUE CUCTEMBI 3HAHUI 00 O0IMMX (PU3NIECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSIX, BKIIOYasi MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3HKY, SJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acCTPODU3UKH;

dbopMHpoBaHUE YMEHUN TPUMEHSATH TEOPETUUECKHE 3HAHUS JJIs1 OOBICHEHUS (PU3NYECKUX SBJICHUN B IPUPOJIE U JIJIS
NPUHATHS IPAKTUYECKUX PEIICHHUI B TOBCEIHEBHOM )KU3HH;

OCBOEHHE CIIOCOOOB pELIEHUs Pa3IMYHbIX 33]1a4 C IBHO 3aJIaHHOM (PU3MYECKON MOJEIIBIO, 3aa4, MOAPa3yMeBaIOIINX
CaMOCTOSATENIbHOE CO31aHNe (PU3NYECKON MOJIEIN, aICKBATHOM YCIIOBUAM 3aa4H;

HOHUMaHue (PU3NYECKUX OCHOB U MPUHIIMIIOB AEHCTBUS TEXHUUECKUX YCTPONUCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX
BJIMSIHUS HAa OKPY’KAIOIILYIO CpENy;

OBJIAJICHUE METOJAMHU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS M NPOBEIECHUS (PU3NYECKHX SKCIIEPUMEHTOB, aHAIW3a U
MHTEpHpeTalni HHPOPMaALUHU, OIPEJEIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3ysIbTaTa;

CO3J]aHUE YCJIOBUH AJIs1 Pa3BUTHSI YMEHUI MPOEKTHO-UCCIIEI0BATENBCKON, TBOPUECKON AESITEIbHOCTH.

Ha usyuenue ¢usnku (0a30BbIi ypOBEHb) HA YPOBHE CpeIHETO 00111ero oopa3oBanus otBoautcs 136 yacos: B 10 kiacce
— 68 yacoB (2 yaca B Hezeno), B 11 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

[IpennaraemMslii B mporpamme 1o (pu3mKe nepedeHb JIa0OpaTOPHBIX U MPAKTUYECKUX PAOOT SBIISETCS PEKOMEHI0BAHHBIM,
YUHUTENb JIeJTaeT BHIOOp MPOBEAECHUS JTAa0OpPAaTOPHBIX pPadOT M OMNBITOB C YYETOM WHIMBHIYAJIbHBIX OCOOEHHOCTEHN
00yJarommxcs.



COJEPXAHME OBYUYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUA
®dusnka — Hayka o npupozae. Hayunbie METObI MO3HAHUS OKPYKAIOIIET0 MUpPA. POJIb SKCIIEpUMEHTA U TEOPUH B IPOILIECCE
MO3HAHUS IPUPOJIbI. DKCIIEPUMEHT B (DU3UKE.
MopenupoBanue QpuU3NUECKUX SIBICHUNA U TiporieccoB. HayuHble runore3sl. @U3NUecKrue 3aKOHBI U TEOPUHU. ['paHUIIbI
MIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHITUIT COOTBETCTBHUS.
Ponb 1 MecTo pu3uku B popMUpOBaHNHN COBPEMEHHON HaYyYHOM KapTHHBI MUPA, B MIPAKTUICCKON AEATCILHOCTH JIFOICH.
Jlemoncmpayuu
AHaJIOTOBBIE U ITU(POBBIE UBMEPUTENIHHBIE MPUOOPHI, KOMIBIOTEPHBIC TATUMKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe arxeHrne. OTHOCUTEIBHOCTh MEXaHUUECKOTo ABMKEeHUA. Cucrema orcuéra. Tpaekropus.

[Tepemerienue, CKOpPOCTh (CPEIHSSI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MAaTepUaTbHON TOYKU, X MPOSKIINH
Ha OCHU cUcTeMbl KoopauHat. ClI0)KEeHHE MePEMENIEHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MpSMOJUHEHHOE ABMXKeHUEe. ['paduku 3aBUCMMOCTH KOOPAHUHAT, CKOPOCTH,
YCKOPEHUS, MyTH U TIEPEMENIEHNUS] MaTEPUATbHONW TOYKH OT BPEMEHHU.

CBobOosHOE TIazieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuueinnHoe nemxeHue. [BUKeHUE MaTepUaIbHOW TOYKHU MO OKPYKHOCTHU C MOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO.
VYrioBasi CKopocTh, IMHEWHAas CKOpocTh. [lepuos u yactoTa obpamienus. LleHTpocTpeMuTensHOE YCKOPEHHE.

TexHuyeckre ycTpoWCTBAa M MPAKTUYECKOE NPUMEHEHHE: CIUJIOMETP, ABUKECHHE CHApSAAOB, LIENHBIE U PEMEHHBIC
nepegayu.

Jlemoncmpayuu

Mopenb cuctemsl 0TCUETA, UIUTKOCTPALMS KHUHEMATHYECKUX XaPAKTEPUCTUK IBUKCHUSL.



[IpeoOpazoBaHue IBUKEHUN C UCIIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXE U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOIIeHHOTro MO/ YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Hanpapnenue cKopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydenne HepaBHOMEPHOIO JIBUKEHUS € LEIBIO ONPEICIIEHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHONIIEHUS MEXAY NYTSAMH, NPOWUJICHHBIMH TEJIOM 3a IOCIEI0BATEIIbHBIE PABHBIE MPOMEKYTKH
BPEMEHU ITPU PaBHOYCKOPEHHOM JIBH’)KEHHH C HAaYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOMN )KUIKOCTH.

N3yuenue aBuxKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuanun otHOocuTensHOCTH [ anmiies. [lepBeiil 3akoH HeroToHa. MlHEpLimanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoit 3akoH HeroToHa 111 MatepuaibHOM TOYKU. TpeTuil 3aKOH
HproToHa jy1s1 MaTepuaabHbIX TOYEK.

3akoH BcemMupHOTro TsAroteHus. Cuna tspxkectu. IlepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl TpeHus (mokosi, ckoyib>keHus, kauenusi). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U CUIIa
Tpenust nokosi. Koaddunuent tpenns. Cunia COnpoTUBIICHUS NMPU JBIKCHUU Tejla B KUIKOCTU WU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJIbl OTHOCUTENBHO OCH BpaleHus. [1nedo cuiibl. Y ciaoBus paBHOBECHUS TBEPIOTO Tea.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: OAIIUITHUKA, TBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuuM.

CpaBHeHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.



N3mepenne cuil.

CroxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIiH.

HesecomocTts. Bec Tena npu yckOpeHHOM NOABEME U TAJICHHH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAYEHNS U CKOJIbKCHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopsie pabonmul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM 00paslie, OT UX Ae(POPMALIHH.

HccnenoBanue ycioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3akonbl coOXpaneHus 6 MexanHuke

Nmiynbc MaTepuanbHOl TOUKHM (Tela), CHCTEMbl MaTEPHAIBHBIX TOYEK. MIMIyNbe Cuiibl M1 MI3MEHEHHE UMITYJIbCa Tela.
3aKOH COXpaHEHUsI UMITYJIbca. PeakTUBHOE ABUKEHHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kuneruueckas s3Heprusi MatepuanbHO TOUKU. Teopema 00 M3BMEHEHNH KHHETUYECKON YHEPTUH.

[ToTenmuanbHas »Heprus. [loTeHmanbpHas >Heprust ynpyro aedhopMUpOBaHHON MPYXKUHBI. [loTeHIManbHas SHEPTHs
Tesna BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnmanbHble W HEMOTEHUUAIbHbIE CUIbl. CBA3b pabOThl HEMOTEHUUAIBHBIX CHJI C M3MEHEHHEM MEXaHU4ECKOU
DHEPIUU CUCTEMBI TEJl. 3AKOH COXPAaHEHUS MEXaHUYECKON YHEPTUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

TexHU4eCcKre yCTPOMCTBA U MTPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOTIEP, MTPYKUHHBIN MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

[lepexon moTeHMAIBHON PHEPTUN B KHHETHUECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3ydenne abCOMIOTHO HEYNPYTOro yiapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSIHBIX MasiTHUKOB.
UccnenoBanue cBsi3u pabOThl CHIIBI ¢ K3BMEHEHHEM MEXaHUYECKOM SHEPTUU Tesla Ha MPUMEPE PACTSKEHUSI PE3UHOBOTO
KIyTa.

Paszpnes 3. MouiekyasipHas pu3NKa U TEPMOAUHAMMKA

Tema 1. OcHogvl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MOJOXEHHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMNBITHOE 00OCHOBaHME. BpOyHOBCKOE ABHMKEHUE.
Huddysus. Xapakrep IBHKEHHS U B3aUMOJEHCTBUS YaCTULl BellecTBa. MoJIean CTpOeHus ra30B, KUAKOCTEN U TBEPABIX Tell
1 00BbSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeeil. Macca u pazmepsl MoJiekyJl. KonnyectBo BemiecTBa. [locTosiHnas
ABoraapo.

TeruoBoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkana remneparyp Llenbcust.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH HIEaIbHOTO ra3za. AOCOIOTHAs
TeMIIEpaTypa KaKk Mepa CpeaHENd KNHETUYECKON SHEPTUU TEIJIOBOTO IBMXKEHUA yacTul rasza. [llkama temneparyp KenbBuHa.
I'azoBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon [lanerona. M3omponeccsl B uACaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe npeacTaBieHne H30IPOLECCOB: U30TEPMa, U30X0pa, H300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIKE JUCKPETHOE CTPOSHHUE BEIIECTBA, GOTOrpaduu MOJEKYI OPraHMYECKUX COEAMHEHUIA.

OnbiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnBbIThI, TOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mogens, HIUTFOCTPUPYIOLIas MPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCY/a.

OnbITHI, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSHHS HI€AJILHOTO I'a3a, H30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



OnpeneneHre Macchl BO3/lyXa B KJJACCHOM KOMHATE HA OCHOBE U3MEPEHUI 00bEMa KOMHATHI, JABJICHUS U TEMIIEPATYPbI
BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTPaMH COCTOSTHUSL Pa3pekKeHHOTOo rasa.

Tema 2. Ochosbl mepmoouHamuKu

TepmoguHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJMHAMHYECKOW CHCTEMBbl M CIOCOOBI €€ H3MEHEHHS.
KonuyectBo TtemnoTel u paboTa. BHyTpeHHssT 3SHeprust OJHOATOMHOIO MJAEANbHOTO rasza. Buapl Temonepenayu:
TEIJIONPOBOAHOCTD, KOHBEKIMS, U3ITydEHHE. Y JIeNIbHAS TEIUNIOEMKOCTD BelecTBa. KOIM4ecTBO TEIIOTHI IIPH TEILIONEpeaaye.

[Tonstue 06 aguabatHOM npouecce. [lepBrlii 3ak0H TepMoAUHAMUKU. [IpuMeHeHe NepBOro 3aK0Ha TEPMOAMHAMUKH K
u3ornporueccam. ['papuueckas nHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh po1IeCCOB B IPUPOJIE.

TennoBele MamuHbl. [IpuHIMOBL JEHCTBUS TEIUIOBbIX MamuH. [IpeoOpa3oBaHusi SHEpPruM B TEIUIOBBIX MAaIIMHAX.
Kosddumment noneznoro naeiictBus TtemmoBoil mammebl. [lukn KapHo u ero xodp@UIMEHT TMOJIE3HOTO JICUCTBUS.
DKOJIOrH4eCKHEe MPOOIEMbI TETNIOIHEPTETUKH.

TexHrueckre ycTpoNCTBa U MPAKTUUYECKOE MPUMEHEHHUE: JBUTraTellb BHYTPEHHETO CropaHusi, OITOBOM XOJOAUJIBbHUK,
KOHUIIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEN dHEPIuu Teja Ipy COBEPILEHUHU pabOThl: BbIJIET MPOOKH U3 OyTHUIKU MOJ IEHCTBUEM CKATOTO
BO3JlyXa, HarpeBaHue 3pupa B JATyHHOU TpyOKe MMyTEM TpeHUs (BUACOAEMOHCTPALINS).

N3menenune BHyTpeHHEH sHepruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnbIT 0 aAMabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYyTPEHHETO CrOPaHusi, peaKTUBHOTO JBUTATENs.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcauus. Mcmapenne u kuneHue. AOCOTIOTHAsS U OTHOCUTENbHAs BJIAXHOCTh BO3yXa.
Hacepimennsiii nap. Y aenpHas TemioTa napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT 1aBJICHUSI.



Teépnoe Teno. Kpucrammueckne m amopdHbie Tela. AHU30TPONUS CBOWCTB KPUCTALIOB. JKUAKWE KPUCTAJUIHL.
CoBpeMeHnHbIe MaTepuaibl. [lnaBnenre u Kpucramumzanus. Y aeibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHue TermioBoro danaHca.

TexHH4ecKre YCTpPOWCTBA M MNPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M MCUXPOMETP, KAIOPUMETP, TEXHOJIOTHUH
MOJy4YEHUs] COBPEMEHHBIX MAaTEPHUAIOB, B TOM YKCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBA HACBHIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMOHCTpalnust KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Paznen 4. djaekTpoauHAMMKA

Tema 1. dnekmpocmamuxa

OneKTpu3aums Ten. OJNEKTpUYECKUuM 3apsan. JIBa Buaa SJIEKTpUYECKHX 3apsaoB. [IpOBOIHMKHM, AMIIEKTPUKU H
MOJIYITPOBOJIHUKH. 3aKOH COXPAHEHUsI AIEKTPUUECKOT0 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kymona. ToueuyHbll aneKkTpuuecKui 3apsai. DneKkTpuyeckoe nose. Hanpsk€HHOCTD
ANEKTPUYECKOro nojs. I[puHumn cynepno3uuuu eKTpUIecKUX mosiel. JImHum HanpspKEHHOCTH AJIEKTPUYECKOTO MOJIS.

PaGora cun snekrpoctatmdeckoro mois. [lorennuman. Pasznocts moteniuanoB. [IpoBOMHUKM M JAUDJIEKTPUKH B
AIEKTPOCTATUYECKOM TToJie. JIuaieKTpruyeckasi pOHUIIAEMOCTb.

DnekTpoE€MKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTD IMIOCKOT0 KOHJIEHCATOpa. DHEPTHUS 3apsKEHHOTO KOHIEHCATOPa.

TexHHUuecKre yCTpOICTBA M MPAKTHYECKOE NMPUMEHEHHE: 3JIEKTPOCKOI, AJIEKTPOMETP, AIEKTPOCTATUUYECKas 3alluUTa,
3a3eMJIEHUE JIEKTPONPHUOOPOB, KOHAEHCATOP, KOMMPOBAIBHBIN anmapart, CTpyHHBIA TPUHTED.

Jlemoncmpayuu



Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

IIpoBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAW IUIACTHH, PACCTOSHUS MEXKIYy HUMU U
JUDJIEKTPUYECKOU MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUUECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTpUUECKOro Toka. Mictounuku Toka. Cuia Toka. [TIocTosITHHBIN TOK.

Hanpspoxkenue. 3akon OMa 15 y9acTKa LEeTH.

DIIEKTPUYECKOE COPOTHUBIIEHUE. Y AENBHOE CONPOTUBIIEHUE BenecTBa. [locmenoBarenpbHoe, mapawiesibHOE, CMEIIAHHOE
COCIMHEHNE ITPOBOJHUKOB.

PaboTa snexkrpuyeckoro Toka. 3akoH [[xoyns—JIenia. MOMIHOCTh AIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYILIAs CHJIa U BHYTPEHHEE COMPOTUBJICHUE HCTOYHHMKA TOKAa. 3akoH OMa s MOJHOW (3aMKHYTOM)
aneKTpudecKon renu. KopoTkoe 3ambpIKaHueE.

DJIEKTPOHHAs: TMPOBOJUMOCTHh TBEPABIX METAJIOB. 3aBUCUMOCTH CONPOTHBIICHUS METANIOB OT TEMIIEPATYPHI.
CBepXIpOBOJIUMOCTb.

DNeKTpUYEeCKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHas M TMpPUMECHas MPOBOAMMOCTh MOJYyNpOBOAHMKOB. CBOICTBa pP—N-mepexona.
[ToynpoBOIHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B PACTBOPAX U PACILIABAX AIEKTPOIUTOB. DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIIEKTPOIH3.

DIEeKTpUYECKU TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Monnus. [1nazma.



TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: aMIIEpMETpP, BOJBTMETP, PEOCTAT, HCTOYHUKH TOKA,
AJIEKTPOHArpeBaTENIbHbIE MPUOOPHI, AIEKTPOOCBETUTEIbHBIE NPUOOPHI, TEPMOMETP CONPOTHUBICHMS, BAaKyyMHBIM IHO/,
TEPMUCTOPHI U (OTOPEZUCTOPHI, OTYIPOBOJHUKOBBIN IUO]I, TalbBaHUKA.

Jlemoncmpayuu

N3mepenne cuilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb CONTPOTUBIICHUS HMIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, TUIOLIAAH TONEPEYHOT0 CEUEHUS U MaTeprara.

CMmenaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsiMoe n3mepeHue NEKTPOABIKYILEH CHIIbI. KOPOTKOE 3aMBIKaHNE TAJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
CONPOTHUBJICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psas U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3yuyeHnne cMemaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenne 3eKTpOABMKYLIEN CHIIBI HICTOYHHKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmronenue amekTpoiusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca usuku 6a30Boro ypoBHs B 10 Kitacce OCyHIECTBISIETCS ¢ YUYETOM COJEPIKATEIIbHBIX MEXIPEIMETHBIX
CBA3EH C KypcaMH MaTeMaTHKW, OMOJIOTUH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosrcnpeomemuule nonsimust, CBI3aHHbIE C U3YYEHUEM METO/I0B HAYYHOT'O IO3HAHUS: SIBIICHUE, HAYYHBIN (akT, TUIO0Te3a,
¢busnueckas BeJIMUMHA, 3aKOH, TeOpHs, HAOJI0eHIE, SKCIIEPUMEHT, MOJIEIUPOBaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuka: penieHUe CUCTEMbl YpaBHEHUH, JUHEHHas (QyHKUUs, mapadoia, runepboia, ux rpauku U CBOMCTBA,
TPUTOHOMETPHUUYECKUE QYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPbI
Y UX MPOEKLIHUHA Ha OCH KOOPAUHAT, CJIIOKEHUE BEKTOPOB.



buonocus: mexaHndeckoe ABIKEHUE B KUBOW mpupoje, 1uddys3usi, 0CMoC, TEII000MEH XUBBIX OpPraHU3MOB (BUIbI
TEIUIONEpe1aut, TEIUIOBOE PABHOBECHE), JJIEKTPUUECKHE SBJICHUS B )KUBOU MIPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIPHAsL Macca, TEILUIOBbIE
CBOMCTBa TBEPABIX TEJ, >KUJIKOCTEH W Ta30B, SJIEKTPUYECKUE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IUCCOLIMALIMS,
raJlbBaHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonozus: npeoOpa30BaHUE JIBUKEHUH C HCIONb30BAHHUEM MEXAHHU3MOB, YUYET TPEHHS B TEXHHMKE, MOJUIMITHHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAaHEHMsI UMITYJIbCA B TEXHHUKE (paKeTa, BOXOMET U JPYTHE), ABUTATENIb BHYTPEHHETO CrOpaHus,
napoBasi TypOHUHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHED, TEXHOJIOTUY MOTYYEHHUsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
MPUHTEP, FIEKTPOHATPEBATENbHbIE TPUOOPHI, SIEKTPOOCBETUTENIbHBIE TPUOOPHI, raIbBaHUKA.

11 KITACC

Pa3znen 4. JiaeKTpoaAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThHl. B3anmMoAelcTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe 1ose. BekTop MarHuTHOW WHAYKIWH.
[IpuHIMI Cynepno3uMy MarHUTHBIX ToJjed. JInHuM MarHuTHOW MHAyKUuMHW. KapTuHa NTMHUM MarHUTHOW MHIYKUWH TOJIS
MMOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe noJie MpoBOHUKA ¢ TOKOM. KapTuHa JTuHUA MHAYKIIUA MAarHUTHOTO MOJIs JUIMHHOTO MPSIMOTO ITPOBOTHUKA
1 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KaTylIKu ¢ TOKOM. OnbIT DpcTeaa. BzaumoaelicTBiue mpoOBOIHUKOB C TOKOM.

Cuna Amnepa, e€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHua, e€ MOyJib U HampaBiieHHe. JBI>KeHHE 3apsKEHHOM YacTULIbl B OJJHOPOJHOM MarHUTHOM mnoJje. PaGora
cuiibl JIopeHua.

SIBneHHE 3IIEKTPOMArHUTHON MHAYKUHH. [I0OTOK BEKTOpa MarHUTHOM MHIYKLMUHU. DJIEKTPOJBHKYILAS CUJIa UHIYKLIHH.
3aKoH 3JIeKTpoMarHuTHoW nHaykuuu dapazes.



BuxpeBoe siekTpuueckoe moje. DIEKTPOABUKYIIAS CHJIAa UHAYKIUK B MPOBOJAHUKE, ABMKYIIEMCS MOCTYNAaTEIbHO B
OJIHOPOJAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTD. SIBIEHHE CAMOMHAYKIIUU. DJICKTPOABUKYIAs CHUJIa CAMOUHIYKIIUH.

DHEPrusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: ITIOCTOSHHBIE MAarHUTBI, JJIEKTPOMATHUTBI, SJIEKTPOJABUTATEIb,
YCKOPUTEM DJIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO TOJIS.

B3aumogericTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

[Ipasuo Jlenua.

3aBUCUMOCTb AJIEKTPOJBUKYIIEH CUIIBI MHIYKIIUU OT CKOPOCTA U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue nercTBrs NOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

UccnenoBanue sBiIEHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

Pa3znen S. Kosie6anusi n BOJIHbI
Tema 1. Mexanuueckue u 31eKmpomMazcHuUmHble KO1e0aHUA



Konebarenbnas cuctema. CBoOOgHBIE MexaHWYeckue kojiebanus. ['apmonmyeckue konedbanus. Ilepuon, dacrora,
aMIiaTyaa u ¢asa kojgebanuid. [IpyKuHHBIN MasTHUK. MaTeMaTUUeCKUi MasiTHUK. Y paBHEHUE TAPMOHMYECKUX KOJICOAHUM.
[IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbubii KOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B UACATEHOM KOJIe0aTeThbHOM KOHTYpE. AHAIOTHS
MEXIy MEXaHUUYECKUMU U AIEKTPOMArHUTHBIMU KoJieOanussMu. @opmyna ToMcoHa. 3akOH COXpaHEHUs SHEPTHH B UI€AIBHOM
KoJie0aTeIbHOM KOHTYpE.

[IpeacraBnenue o 3aryxaromux kKosneOaHusx. BriHyX)7aeHHbIE MexaHWueckue kojeOaHus. Pe3onanc. BeiHyXIeHHbIC
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

IIepemennsiil TOK. CHHYCOHUTAIBHBIN TIEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYTHOE U JEUCTBYIOLIEE
3HAQYEHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpanchopmarop. I[lpousBoacTBo, mepemaya U MOTPEOJICHUE 3JIEKTPUUECKONW SHEPruu. DKOJIOTMUYECKHE PUCKU IPH
MIPOMU3BOJICTBE AEKTPO3HEPrun. KynbTypa NCIoab30BaHus SJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HMU.

TexHuYecKre yCTpOMUCTBa U MPAKTUYECKOE MPUMEHEHHUE: JIEKTPUUECKHUI 3BOHOK, T€HEpaTOp NEPEMEHHOIO TOKA, JINHUH
aNEeKTponepeaay.

Jlemoncmpayuu

Uccnenoanue mapaMeTpoB KoaeOaTebHOM CUCTEMbI (IPYKUHHBIN I MaTEMaTUYECKUM MasITHUK).

Hab6nronenue 3atyxarommx KojaeOaHmii.

UccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOaAHUMH.

Habmonenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

OcrumiorpaMMbl (3aBUCUMOCTH CHUJTBI TOKA U HAIIPSIKEHUST OT BPEMEHH ) JUTsI DJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onaHc npu nociaeaoBaTEIbHOM COEAMHEHUH PE3UCTOPA, KATYIIKHU MHIYKTUBHOCTUA U KOHIEHCATOPA.

Mopenp TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii axcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCMMOCTH NIEPUOIa MaJIbIX KOJIEOAHU Tpy3a HA HUTHU OT JUIMHBI HUTU M MacChl Tpy3a.

HccnegoBanne NepeMEHHOIO TOKa B LIETIH U3 MOCIEA0BATEIbHO COETMHEHHBIX KOHIEHCATOPA, KaTYIIKH U PE3UCTOpA.



Tema 2. Mexanuueckue u 31eKMpPOMACHUNIHbBLE 60JIHbL

MexaHnueckue BOIHBI, yciIoBUs pacupoctpanenus. [lepuoa. CKopocTh pacipOCTpaHEeHUs U JjIMHA BOJIHBL [lonepeunsie
U TIPOJI0JIbHBIE BOJIHBL. IHTepdepentius u qudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHHIE BOJIHBIL. Y CIIOBHS U3TyUYEHUs 3JI€KTPOMArHUTHBIX BOJH. B3aumuas opuenranus Bektopos E, B, V B
ANEKTPOMArHUTHON BosHE. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpaXKeHHE, MPEJOMIICHHE, MOoJspu3auus, Iudpakius,
uHTepPepeniusa. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[lkana 31eKTpOMarHUTHBIX BOJIH. [IpMeHeHNEe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IprHIMIIBI pagOCBsI3U U TeNEeBUACHUA. Pannomokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

TexHHuecKre yCTpOMCTBA U IPAKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBasl INarHOCTHKA B
TEXHHUKE U METUIMHE, pajap, paAuonpuEMHIUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

Habutoienue otpakeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

Hab6nronenue cBs3M rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYI0M U 4aCTOTOM KoJieOaHUM.

HccnegoBanue CBOMCTB AJEKTPOMArHUTHBIX  BOJIH: OTpaXeHHE, MpeJIOMIIEHHe, MoJspu3auus, aIudpakius,
uHTephEpeHITHS.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. lIpsamMoOIMHENHOE pacHpOCTpaHEHUE CBETa B OAHOpoOAHOU cpene. JIyd cBera. TodeuHsblid
UCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pa)keHui B IIIOCKOM 3€pKalie.



[Ipenomiienne cBeta. 3aKOHBI MpPETOMIICHHUS CBeTa. AOCOIIOTHBIA MOKa3aTenb mpenomiieHus. [lomHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHblil yroJ MOJIHOTO BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CioxHbII coctaB Oesoro cBeta. LIBer.

Cobuparoniye u paccenBaronive JMH3bl. ToHKas auH3a. POKYCHOE PACCTOSIHUE M ONTHYECKAsl CHJIa TOHKOM JIMH3BI.
[TocTpoenue n3o0pakeHU B COOMpAIOIIMX W pacceuBaromux jJuH3ax. DopMyna TOHKOW JIUH3BI. YBEIUYEHUE, JaBacMOe
JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass onrtuka. WuTtepdepenius cBera. KorepeHTHble HCTOYHUKHU. YCJIOBHS HaOMIOJACHUS MaKCUMyMOB H
MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpakuusa cBeta. [Audpaxuuonnas pemérka. YciioBue HaOMIOACHUS TJIABHBIX MAaKCHMYMOB TMpU TMaJeHUU
MOHOXPOMAaTHYECKOT0 CBETa Ha MU(PPAKIIMOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpoMCTBA M TMPAKTUYECKOE TMPUMEHEHME: OYKH, Jyma, ¢GoToammapar, MPOEKIIMOHHBIN ammapar,
MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHUKA, TU(PPAKIIUOHHAS PEIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssiMmonuHEHOE pacpocTpaHeHUE, OTPAKEHHUE U TIpesioMiieHue cBeTa. OnTHYecKrue mpruodophl.

[TomHOe BHyTpeHHEE OTpaxkeHue. Monenb CBETOBOAA.

UccnenoBanue CBONCTB M300paKEHUI B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnu crera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ MOMONIBIO TPU3MBI.

[Tonyuenue cnekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKH.

Ha6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CHIEHUAIBHON TEOPHH OTHOCUTEIBLHOCTH
I'paHnIBl  TIPUMEHUMOCTH  KJIACCUYECKOM MexaHukd. [locTynarsl crienuanbHOM — Teopuu
MHBAPUAHTHOCTBH MOJYJIsI CKOPOCTH CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAILICHUE JIJIUHBI.
DHEpPrus U UMIYJIbC PEIATUBUCTCKON YACTUIIBI.
CBs13b MacChI C BHEPTUEN U UMITYJILCOM PEIITUBUCTCKOM YaCTULIBI. DHEPTHS IIOKO.

Pasznen 7. KanToBas ¢pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBs3u 3Hepruu GOTOHA € €ro YaCTOTON. DHEPTUS U UMITYJIHC (POTOHA.

OTHOCHUTCIBbHOCTH.

Otkpeite u uccnenoBanue dporodddexra. Onbitel A. I'. Cronerosa. 3akonsl porodddexra. YpaBHeHHe DUHIITEIHA

s potoaddexra. «KpacHas rpanuiiay Gorosddekra.
Hasnenue ceera. OnwiTel I1. H. JIeGenena.
XHUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue ycTpoicTBa M MPaKTHUECKOE MpUMeHeHue: (poTodieMenT, (hOToIaTIuK, COJIHEUHAs: OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHeLIHETo (poToaddekra.
Ceeroauon.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma



Mognenbs atoma Tomcona. OnbiTel Pezepdopaa mo paccesauto o -uactuil. [Imanerapras moaens aroma. [loctymarst bopa.

N3nydenne u nornomnieHue GOTOHOB MPHU MEPEXO0JE€ aTOMa C OJTHOTO YPOBHS dHEPruM Ha Jpyroil. Buasl cnektpoB. Crektp
YpOBHE SHEPTUH aTOMa BOAOPOIA.

BonnoBele cBoiicTBa yactuu. BonnHsl ne bponnsa. KopnyckyIspHO-BOTHOBOU Tyalu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3Ty4YCHHUE.

TexHruecknue yCTpONMCTBA M NMPAKTUYECKOE MPUMEHEHUE: CIEKTPAJIbHBIM aHalu3 (CIEKTPOCKOIl), Ja3ep, KBAaHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HaOnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTpoeHus siapa. OTkpeiTHEe pamuoakTuBHOCTU. OmbiThl Pesepdopaa mo
OTIPEJICTICHUIO COCTaBa PAANOaKTUBHOTO 3nyueHus. CBolicTBa anb(a-, 6eta-, raMMa-u3nydeHus. BiausHue paagnoakTMBHOCTH
Ha JKUBBIC OPTaHW3MBI.

OTtkpbITHE TIPOTOHA U HEeWTpoHA. HyknonHas mozaens sapa I'eitzendepra—Banenko. 3apsia saapa. MaccoBoe 4uclio spa.
N3oTtomsl.

Anbda-pacnaa. DIEeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacna. 'amma-u3nydeHue. 3aKOH paiiOaKTUBHOTO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

SnepHble peakuuu. JleneHue U CUHTES sep.

Anepnsiit peaktop. TepmosiaepHbIii cuaTe3. [Ipo0aeMbl U TePCIEeKTUBDI SIEPHON YHEPTETUKU. DKOJIOTUUECKUE ACTICKTHI
SAIEPHON DHEPIETUKH.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.



MeToap! HAOIIOACHHS ¥ PETUCTPAIUN dJIEMEHTAPHBIX YaCTHII.
@dyH1aMeHTalIbHbIE B3auMOJIeicTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHHUYECKHE YCTPOMCTBA M IPAKTHUECKOE MPUMEHCHHUE: TO03UMETp, Kamepa BuilbCOHA, siAEpHBIA peakTop, aTOMHas
oomoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIINX YaCTHII.

Vuenuueckuii sxcnepumenm, nabopamopsie pabonmul
WccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUNKHU

Otansl pa3BuTUs acTpoHOMUH. [IpUKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE ACTPOHOMMUH.

Bun 3Bé3nHoro HeOa. Co3Be3aus, sipKue 3BE3/bl, TUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucrema.

Connue. Conneynass akTUBHOCTh. Mcrounumk sHeprum ConHua u 3BE34. 3BE3ABI, MX OCHOBHBIE XapPAaKTEPHUCTHKH.
JluarpamMmmMa «CHEKTPaJIbHbIA KJIACC — CBETUMOCTBHY». 3BE3bl TJIABHOW MOCIEAOBATEIBbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» I 3BE3] TJIAaBHOM MOCIENOBAaTENbHOCTH. BHyTpeHHee cTtpoeHue 3BE31. COBpEMEHHBIE MPEACTABICHUSA O
MPOUCXOXKICHUM U 3BOOIMKA COHIA U 3BE3/1. DTaIbl )KU3HU 3BE3]I.

Mueunsiii [TyTs — Hamia ["anaktuka. [Tonoxenne u nuxenune Comnuia B ['anaktrke. Tunsl ranaktuk. PaguoranakTuku u
KBa3apbl. YEpHbIE IBIPHI B A/IpaxX rajaKTUK.

Bcenennas. Pacummpenue Beenennoii. 3akon Xa66na. Pa3z6eranue ramaktuk. Teopus bonbiioro B3peiBa. PenmmkroBoe
W3JIy4YCHHUE.

Macmrabnas ctpykrypa BeenenHnoii. MeraranakTuka.

Hepeméunplie mpo6sieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

Habmoenust HEeBOOPYXEHHBIM TJ1a30M C UCTIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUHN AJIs OTPECeIICHUs TTOJI0KEHUS
HEOECHBIX 00BEKTOB HAa KOHKPETHYIO 1aTy: OCHOBHBIE cO3Be3/1usi CeBEpHOTO MONyIIApUs U IPKUE 3BE3IBI.



Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O6o01maronee NOBTOpeHUe

Ponb ¢u3nku u acTpOHOMHUH B SKOHOMUYECKOM, TEXHOJOTMYECKOU, COLMAIIBHON M 3THYECKOU cdepax AesTeIbHOCTH
YeloBeKa, POjb U MECTO (PU3MKH M aCTPOHOMHUHU B COBPEMEHHOM HAay4yHOW KapTHHE MHpa, POib (PU3MUECKON TECOpUHU B
(bOpMHpPOBaHUM TPEACTABICHUA O (UIMUECKON KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHUHBI MHUpa B OOLIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUNA O IPUPO/IE.

MeknpeaMeTHbIE CBSA3H

Nzyuenue kypca ¢pusnku 6a3oBoro ypoBHs B 11 kiacce oCylIecTBISIETCS C yUETOM COAEPKATENBHBIX MEKIIPEIMETHBIX
CBA3EH C KypcaMH MaTeMaTUKU, OMOJIOTUY, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsamusl, CBI3aHHBIE C U3YYEHUEM METOJI0B HAYYHOIO [IO3HAHUS: SIBJICHUE, HAYYHbIN (PaKT, rTMIOTE3a,
¢du3nueckas BeIUUMHA, 3aKOH, TEOpHUs, HAOJI0JeHIE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHUI, TPUTOHOMETpUYECKHE (PYHKIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO, BEKTOPBI U UX IIPOEKLIUHA HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB, IIPOU3BO/IHbIE
ANIeMEHTapHbIX PYHKIUH, IPU3HAKU OO0 TPEYTOJIbHUKOB, ONPEACICHHE IIOIIAIN TIIOCKUX PUryp u o0bEma Ted.

buonocus: snextpuyeckue SIBICHHUS B >KMBOW NPHUPOJE, KOJIeOATEIbHbIE IBMXKCHHS B JKMBOW MPUPOJE, ONTUYECKUE
ABJICHUS B )KMBOM IPUPOJE, ACUCTBUE PaIUALIMU HA )KUBBIE OPTaHU3MBI.

Xumusa: CTpOE€HHUE aTOMOB U MOJEKYJ, KpUCTaJUIMUECKas CTPYKTypa TBEPABIX TeJl, MEXaHM3Mbl 00pa30BaHUs
KPUCTAJUIMYECKON PEIIETKY, CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagpusa: mMarHuTHBIE TONIIOCa 3€MIIM, 3aJ1€KH MAarHUTHBIX Py, (POTOChEMKA 3€MHON MOBEPXHOCTH, MpeICKa3aHue
3EMJIETPSACEHUM.

Texnonoeus: TAHUM IEKTPONEPENAY, T€HEPATOP NEPEMEHHOIO TOKA, IEKTPOABUTrATENb, HHAYKIIMOHHAS NIeYb, paaap,
panuonpuéMHUK, TEJNEeBH30p, aHTEeHHA, TenedoH, CBY-meyb, MPOEKIMOHHBIA anmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas
OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenue ydyebHoro mpenmera «Pusnka» Ha YpoBHE CpelHero oodiiero oOpa3zoBaHus (0a30BbId YPOBEHB) IOJIKHO
o0ecreyuTh JOCTUKEHNE CISAYIONUX JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JIngHOCTHBIE PE3yNbTaThl OCBOCHUSA YyueOHOTO mnpeaMera «Dusnka» MOKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
00y4JaroImuXxcsi PyKOBOACTBOBATHLCS CHOPMUPOBAHHON BHYTPEHHEH IMO3UITMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUEHTAIINH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIINX TPAUIIMOHHBIM [IEHHOCTSIM POCCUUCKOTO OOIIIECTBA, pacCIIupPEHUE
YKA3HEHHOTO OMBITA U OMbITA JEATEILHOCTH B MTPOLIECCE PEATU3ALMU OCHOBHBIX HAIIPABJICHU BOCHUTATEIIBHOM 1€ TEIBHOCTH,
B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3WIMK OOYYaOIIErocs KaK aKTHBHOTO M OTBETCTBEHHOI'O YJI€HA POCCHMCKOIO
00IIIeCTBA;

MIPUHATHE TPAJIUIIMOHHBIX O0IIIEUEIOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEILHOCTh B MHTEPECAX TPAXKIAHCKOTO OOIIECTBA, Y4aCTBOBATH B CAMOYIIPaBJICHUH B
oOpa3oBaTeIbHON OpraHu3allly;

YMEHHUE B3alMOJICCTBOBATH C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIIUSIMHU U Ha3HAUCHUEM;

FOTOBHOCTh K TYMAQHUTAPHOW U BOJIOHTEPCKOM JIEATEILHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUUCKOM TPaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA,

IIEHHOCTHOE OTHOIIICHHE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JTOCTHKEHHUSM POCCHMCKHMX yUEHBIX B 00JacTH (PU3UKH H
TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:



c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMI0 U MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYICh HA MOPAJIbHO-HPaBCTBEHHbIE
HOPMBI U LICHHOCTH, B TOM YHCJIE B ICSTEIbHOCTU YYEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) 3CTeTHYEeCKOr0 BOCTINTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUas 3CTETUKY HAYyYHOI'O TBOPYECTBA, PUCYIIETO (PU3HMUECKON HAYKE;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pa3Iu4HbIM cpepaM MpodecCUOHANBbHON AEATEIbHOCTH, B TOM YHCJE CBSI3aHHBIM C (PU3UKOW U TEXHHUKOM,
YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp Oyaylel npodeccuu U peain30BbIBaTh COOCTBEHHBIE YKU3HEHHBIC TJIAHbL;

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00J1acTh (PU3UKU HA MTPOTSIKEHUH BCEU JKU3HMU;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpbl, OCO3HAHHUE INI00AJTBLHOTO XapaKTepa 3KOJOTHYECKUX MPodieM;

IUITAHUPOBAHUE U OCYIIECTBIICHUE JIEMCTBUM B OKPYXKAIOLIEH Cpele HAa OCHOBE 3HAHUS LEJIEH YCTOMYMBOIO PAa3BUTUSA
YeJI0BEYECTBA;

pacUIMpeHHEe ONbITA JEATEIbHOCTH 3KOJOTUYECKON HAITPaBIEHHOCTH HA OCHOBE MMEIOLIMXCS 3HAHUU 110 (PUBHKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKON HAYKU;

OCO3HAaHMWE LIEHHOCTH Hay4YHOU JESITeIbHOCTH, TOTOBHOCTh B MpOIlecCe U3YUEHUsI (PUBHKHU OCYIIECTBIATH MPOEKTHYIO U
MCCJIEI0BATENbCKYIO 1€ TEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble Jilornueckue aeiicTBUA:
CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
ONPEAETATH LETU AEATCIbHOCTH, 3aJ1aBaTh MapaMeTPhbl U KPUTEPUU UX JOCTUKECHUS,



BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEUHNS B PACCMATPUBAEMBIX (DHM3NYECKUX SBICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUs MPOOIEMBbI C YIETOM aHaIM3a UMCIOIINXCSI MATEPUATTLHBIX U HEMATepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIbTATOB IEJSIM, OIEHUBATH PUCKH MOCIICIACTBHUM
NEeSTEHHOCTH;

KOOPJIMHHUPOBATH U BBITIONHATH PaObOTy B YCIOBUSAX PEaTbLHOTO, BUPTYATHLHOTO M KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBINIICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:

BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KITIOYEBBIMU MOHIATUSIMU U METOJIaMU (DU3UYECKOM HAYKH;

BIIQJICTh HaBBIKAMHU YYCOHO-MCCIIEAOBATEILCKOW U MPOCKTHON MEATETLHOCTH B O0OJACTH (PU3HUKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHHS 3a7a4 (PU3NYECKOTO COACpKaHUS, TPUMEHCHHUIO Pa3TUIHBIX
METO/IOB IMO3HAHMS;

BJIQ/ICTh BUJIAMHU JICITEILHOCTH T10 MOJYYSHUIO HOBOTO 3HAHUS, €T0 UHTEPIPETAINH, TPEOOPa30BAaHUIO U TPUMEHEHUIO
B Pa3NIMYHBIX YUYEOHBIX CUTYyAIIUSIX, B TOM YHCIIE TIPU CO3IaHUH YUCOHBIX MPOEKTOB B 00J1acT (DU3UKH,

BBISIBIISATh TIPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyaJIM3WPOBATh 3a7ady, BBIIBHTaTh THIOTE3Y €€ PEIICHUS, HAXOIHUTh
apTyMEHTHI JIJIS I0Ka3aTeIhCTBA CBOMX YTBEPKICHHM, 3a1aBaTh TapaMETPhl M KPUTCPUU PEIICHUS;

aHAJIM3UPOBAaTh TIOJYUYCHHBIE B XOJIE€ PEIICHUS 3a/ladyd Pe3yJIbTaTbl, KPUTHYECKU OIICHMBATH WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIIOBHSIX;

CTaBUTH M (HOPMYIUPOBATH COOCTBCHHBIC 3aa9H B 00pa30BaTEIILHOMN ICATEILHOCTH, B TOM YHCJIC TIPU NU3YUCHUH (DU3UKH,

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh TICPEHOCUTD 3HAHUS TI0 (PU3UKE B MPAKTUICCKYIO 00JIACTh )KU3HEACATEILHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OpUTrHHAIBHBIC TTOAXO0/IbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aJIbTEPHATUBHBIC PEIICHUSI.

PabGora ¢ undpopmanmeii:

BIIAJICTh HaBBIKAMU MOTy4YeHUsI HHPOpMauu GU3MIECKOTO COIEPKAHMS U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIIEHO

OCYIIIECTBJISThH TIOUCK, aHAJIN3, CHCTEMATH3AIMIO0 U HHTEPIPETANNIO HHPOPMAIINH PA3TUIHBIX BUIOB U (JOPM IIPEICTABIICHNUS,



OLICHMBAThH JOCTOBEPHOCTH HH(OpMALINH;

UCIOJb30BaTh CPEACTBA HH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTMI B pELIEHUH KOTHUTUBHBIX,
KOMMYHUKAaTHBHBIX U OPraHU3AIMOHHBIX 33a4 C COOJII0JIEHUEM TPEOOBaHUHN SPrOHOMMKH, TEXHUKH O€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHus], MPaBOBBIX M 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHON O€30MacHOCTH;

CO37aBaTh TEKCThI (PU3MUECKOrO COACPKAHUA B PA3IUYHBIX (popMaTax ¢ y4€TOM Ha3HAUYECHHs MH(POpPMALUU U 1EJIEBOU
ayJIuTOPHH, BBIOMPAsi ONTUMAIIbHYIO (DOPMY MPEACTABICHUS U BU3YyaJIU3ALIMH.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIE NeCTBUS:

OCYIIIECTBJIATH OOIIEHNE Ha YPOKax (PM3UKHU M BO BHE-YPOUHOU ESITEIHHOCTH;

pacrio3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYAIllUd U CMATYATh KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTHYHO HU3J1araTh CBOIO TOUYKY 3PEHHS C UCIIOJIb30BaHUEM SI3bIKOBBIX CPE/CTB;

MOHUMATh M MCII0JIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHANBUIyaIbHON pabOTHI;

BBIOMPATh TEMAaTUKy W METOABl COBMECTHBIX NEHCTBUN C yU4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH Ka)KIOTO UJICHA
KOJIJICKTHBA;

NPUHUMATh I COBMECTHOW IEATEIIbHOCTH, OPTaHU30BBIBATH M KOOPJAMHUPOBATH JCHCTBHS 1O €€ JIOCTHIKCHHIO:
COCTABJIATH IIJIaH JICUCTBUM, pacCIIpPeACIISITh POJIH ¢ YUETOM MHEHHH YYaCTHUKOB, 00CYKIaTh PE3YyIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KA4€CTBO CBOETO BKJIa/1a M KAYKIOTO yYaCTHUKA KOMAH/IbI B OOIIHI Pe3yIbTaT 110 pa3pad0TaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBbIC TPOCKTHI, OIICHUBATh UCH C IIO3UIIMH HOBU3HBI, OPUTHHAILHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBJIATh TMO3WUTHBHOE CTPATETHYCCKOE IIOBEACHUE B PA3JIMYHBIX CHTYaIlUSX, IPOSBISATH TBOPYECTBO U
BOOOpaXKeHHUE, OBITh HHUITHATHUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:
CaMOCTOSITEITbHO OCYIIECTBIISTh TO3HABATEIBHYIO IEATEILHOCTh B 00JacTH (U3UKM U aCTPOHOMHUH, BBISBIISTH
poOJieMbl, CTaBUTh U (hOPMYJIUPOBATH COOCTBEHHBIE 33]1aUH;



CaMOCTOSITEIIbHO COCTABJIAThH IUIAH PENICHUS PACYETHBIX W KAYECTBEHHBIX 3a7ad, IUIAH BBIMOTHEHUS MPAKTHYECKOU
paboThI C YUYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHU;

J1aBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacMpsaTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHM;

JIeaTh OCO3HAHHBIN BBIOODP, aprYMEHTHPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHNUC;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO J3PYIUIMH B 00JacT (U3HKH, IOCTOSHHO TIOBBIIIATH CBOMU
o0pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIBHBIN HHTEJJIEKT:

JIaBaTh OIICHKY HOBBIM CUTYAIMsIM, BHOCUTh KOPPEKTHBBI B ICITEIILHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BJIa/ICTh HABBIKAMU MTO3HABATEIILHON PEIICKCUN KaK OCO3HAHUS COBEPIIIAEMBIX JIEUCTBUIM U MBICIUTEIIBHBIX MPOIECCOB,
WX pe3yJbTaTOB U OCHOBAHMIA,

UCIIOJIb30BATh IPUEMBI PeICKCUU ISl OIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKCHUIO;

MIPUHUMATh MOTHBBI M apTYMEHTHI IPYTUX TIPH aHAIIN3€E PE3yIbTaTOB JCITCIbHOCTH;

PUHUMATh ce0s1, MTOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHAJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

NPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce qocTmKEeHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaMMBbI 1O (PU3UKE NJI YPOBHS CPEIHETO OOIIETO
o0Opa3oBaHUs Yy 00YYAFOIITMXCSI COBEPIIICHCTBYETCS SMOIIMOHAIBHBIM HHTEIUICKT, MPE/IOoIaralomuii ¢hopMIUPOBaHHOCTS:

CaMOCO3HaHUS, BKITFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATLHOE COCTOSIHUE, BUICTh HATIPABJICHHSI PA3BUTHUS
COOCTBEHHOW SMOITMOHAIILHOM cephl, OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CAaMOKOHTPOJb, YMEHHE IPUHHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBE/CHWC,
CIIOCOOHOCTH a/IallTUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMW, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHKEHUIO IEM M yCNeXy, ONTHMHU3M, WHHUIIMATHBHOCTD,
YMEHUE JIEUCTBOBATh UCXO/ISI U3 CBOMX BO3MOXKHOCTEM;



SMIIATUH, BKIIOYAIOIIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JPYIHX, YYHUTBIBATH €ro IpH
OCYILIECTBIIEHUH OOILIEHNUS, CHOCOOHOCTh K COYYBCTBUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpauMBaTh OTHOIIECHUS C JPYTMMH JIFOJbMH, 3a00THUThCH,
MPOSIBIISATH UHTEPEC U pa3pemiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koHniy oOyuenus B 10 Kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:

JE€MOHCTPUPOBATh Ha MpPUMEpax posib U MECTO (U3UKHU B (POPMUPOBAHUM COBPEMEHHOW HAyYyHOW KapTHUHBI MHUpa, B
Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOMN JAESATEIBHOCTH JIOJIEH;

YUHUTHIBATH TPAHUIBI TPUMEHEHUSI U3YYEHHBIX (PU3MUECKUX MOJENEH: MaTepuaibHas TOYKa, MHEpLUaIbHas CUCTEMa
oTcu€Ta, aOCOJIOTHO TBEPAOE TEJNO, UJICANbHBIA Tra3, MOJCIU CTPOCHMS Ta30B, KUJIKOCTEH W TBEPHABIX T, TOUCUHBIN
AIIEKTPUYECKUH 3apsii IPU pelIeHnH GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SBJICHUS (IIPOLECChI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAaHHMKH, MOJIEKYJSPHO-
KMHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA W JJEKTPOAMHAMHUKHA: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHENHOE
JBUYKEHUE, CBOOOHOE MaJieHHE Tell, ABM)KEHUE MO OKPY>KHOCTH, MHEPLUs, B3auMoaencTeue tei, Auddysus, OpoyHOBCKOE
JABUKEHHE, CTPOEHHUE >KUIKOCTEH M TBEPIBIX Tel, U3MEHEHHE O00bEMa Teld MpU HarpeBaHUU (OXJIAKIEHHH), TEIUIOBOE
paBHOBECHE, HCIAPEHNE, KOHACHC AN, [JIaBJICHUE, KPUCTAJUIN3alUs, KUIIEHNE, BIaKHOCTh BO3YyXa, ITOBBIIICHUE JaBJICHHUS
ra3a npH €ro HarpeBaHUMU B 3aKPBITOM COCYJIE, CBSI3b MEXK]y ITapaMETpaMU COCTOSIHUA ra3a B U30IPOLIECCAX, JIEKTPUZALIMS
TEJI, B3aUMOJEHUCTBUE 3apAJIOB;

OMKCHIBATH MEXAHUUYECKOE JBUKEHUE, UCTIONB3Ys (PU3UUECKUE BETUYUHbBI: KOOPAUHATA, MyTh, IEPEMEILIEHHUE, CKOPOCTD,
YCKOpEHHUe, Macca Tela, Cujla, UMIYJIbC Tejla, KMHEeTHYecKas SHEprus, MOTeHIMalbHAs SHEprus, MexaHuueckas paborta,
MEXaHMYeCKass MOUIHOCTh; MPHU OMHCAHUM TMPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICT HUCIHOJb3YEMbIX BEIUYMH, HX
0003Ha4YEHHUS U €AMHHULIBI, HAXOUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIUUYHUHY C JPYTMMH BEIUUMHAMU;



OTHCHIBATh U3YUEHHBIE TETIOBBIE CBOMCTBA TEJI U TEIIJIOBBIE SIBJICHUS, CTIOJIB3YsI (PM3NUECKHE BETUYMHBI: JaBJICHUE rasa,
TEMIIEPaTypa, CPEIHSS KHHETHUECKAst SHEPT U Xa0TUUECKOTO JABMKCHUS MOJICKYJI, CPETHEKBAIPATUIHAS CKOPOCTh MOJICKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA dHEPTHs, paboTra raza, KodQ(HUIMEHT MOJIe3HOr0 JACUCTBUS TETUIOBOTO ABUTATENS; MPH
OMHCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICI UCHOIB3YEMBIX BEJIMYUH, UX O0O3HAUCHUS U €IUHUIIBI, HAXOAHUThH
(b opMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETUYHUHY C IPYTHUMH BETUIHHAM;

ONHCHIBATh W3YYCHHBIE JIIEKTPUYECKUE CBOICTBA BEIIECTBA M JJICKTPUUYECKUE SIBICHUS (IIPOIECCHI), HCIOIB3YS
¢u3nyecKue BETUYMHBL: AJIEKTPUUYECKUI 3apsijl, 3JIEKTPUUYECKOE TII0Jie, HANpsHKEHHOCTh IOJIA, MOTEHLMAaJ, Pa3HOCTb
NOTEHLMAJIOB; IPU ONUCAHWU NMPABUIBHO TPAKTOBATh (PU3MUECKHM CMBICT HCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHUS U
€/IMHULIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3bIBAIOIINE JAaHHYIO (PH3UUYECKYIO BETUYNHY C IPYTUMU BEINYNHAMY,

aHAIM3UPOBATh (PU3NUECKUE TPOIECCH U SBICHUS, UCIONB3YsI (GU3NUECKUE 3aKOHBI M MPUHIUIBL 3aKOH BCEMUPHOTO
taroterus, |, Il u 1l 3akonsl HptoTOHA, 3aKOH COXpaHEHUSI MEXaHHUUECKOW SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, IPUHIIUTL
CYNEPHO3ULMH CUJI, IPUHIUI PaBHONIPABUS MHEPLIUAIBHBIX CUCTEM OTCUYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPHUIO CTPOCHUS
BELIECTBA, Ta30Bbl€ 3aKOHBI, CBSI3b CpeIHEW KHUHETUYECKOM SHEPrHM TEIJIOBOIO JBHXKEHUS MOJIEKYJ] C aOCOJIOTHOMN
TEMIIEPaTypoOi, MEpBBId 3aKOH TEPMOJWHAMUKH, 3aKOH COXpPaHEHHUS JJEKTPHUUECKOro 3apsiaa, 3akoH Kynona, mpu s3Tom
pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKEHHWE W YCIOBHUSA (TpaHMIBI, 00JIacTH)
NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPHUHILMIIBI JEHCTBHUS MAaIlMH, NMPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3nuyaTh YCIOBUS HUX
0€30MMacHOTO MCIIOIH30BAHMSI B IOBCEAHEBHOMN KU3HM;

BBITIOJTHATh JKCIIEPUMEHTHI MO0 MCCIEAOBAHUIO (DM3MUECKHUX SBJICHHA M TMPOIECCOB C HCIOJB30BAHUEM MPSIMBIX H
KOCBEHHBIX H3MEPEHU, Mpu 3TOM (popmynupoBaTh MpoOiemMy/3ajady U TUIOTE3y Y4eOHOro 3KCIEpUMEHTa, coOupaTh
YCTaHOBKY U3 MPEIJIOAKEHHOT0 000pyAOBaHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIIATH MPSMbIE U KOCBEHHbIE M3MEpPEHUs] (PU3NYECKUX BEJIMUYMH, NMPU 3TOM BBHIOMpATh ONTHUMAJbHBIN CIIOCOO
M3MEPEHUS M UCIIOJIb30BaTh U3BECTHBIE METOABI OLICHKH MOTPEITHOCTEH N3MEpEHNUH;

MCCIICJIOBATh 3aBHCHUMOCTH MEXAY (U3NYCCKUMHU BEIWYMHAMH C HCIIOIB30BAHHEM MPSIMBIX H3MEPEHUH, MPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTaThl MOJYUYEHHON 3aBUCMMOCTH (PU3NYECKUX BEIMYHMH B BUJAE TAOJIULl U
rpaduKoB, JAenaTh BBIBOJBI IO PE3YJIbTaTaM MCCIEIOBAHNUS;



co0MroAaTh mpaBuiia 6€30MacHOroO Tpy/ia MPHU MPOBEIECHUU UCCIEIOBAaHUI B paMKaX Y4eOHOTO SKCIIEPUMEHTA, Y4eOHO-
UCCIIEIOBATEIbCKOM M TPOEKTHOM JEATENbHOCTH C HCIHOJIb30BAHUEM M3MEPUTENBHBIX YCTPOMCTB U J1a0OpaTOPHOTO
000opy10BaHUS;

pemath pacy€THhIC 3a/1a4M C SIBHO 3aJJaHHOW (M3MYECKON MOJENBIO, UCTIONB3Ys (PU3HUECKUE 3aKOHBI U MPUHIUIIBI, Ha
OCHOBE aHallM3a YCJIOBHS 3aJauyd BbIOMpAaTh (PU3UYECKYIO MOJENb, BBIACIATh (PU3NYECKHE BEJIUYUMHBI U (POPMYIIbI,
HEOOXOoAMMBIE I €€ pEIICHUs, NPOBOJUTH PACUETHI U OLEHUBATH PEATBHOCTh MOJYYEHHOI'O 3HAYEHUA (DU3UUYECKOU
BEJIMYMHBI;

pellaTh KaueCTBEHHbIE 3aJlauM: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUMBYIO LENOUYKY PACCYKACHHHM C OMOpod Ha
M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HYECKHUE SBICHUS;

UCIIOJIb30BaTh MIPH PEHIEHUH YYEOHBIX 337a4 COBPEMEHHblE HMH(POPMALMOHHBIE TEXHOJIOTMHM [JIsl TIOMCKa,
CTPYKTYpUPOBAHHUS, WHTEPIPETALIMM M NPEACTABICHUS Yy4eOHOM M HAy4YHO-NOMYJISIpHON MHGOpMalUU, MOJYyYECHHOW WH3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJTM3UPOBATh MOJIy4aeMyto HH(OPMALINIO;

IPUBOJUTH IPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTUE HAYKH, OOBSICHEHHE MPOLIECCOB
OKPYXAaIOILIEr0 MUPa, B PA3BUTHE TEXHUKH U TEXHOJOTHUIA;

MCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (U3MKE B IMOBCEIHEBHOW JKMU3HU Il OOecredyeHHs] 0e30MacHOCTU Mpu
oOpallleHuu ¢ MpuOOpaMH U TEXHUYECKUMHU yCTPOMCTBAMHU, Il COXPAHEHHSI 3JJ0POBbsI U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTarh B rpymnie C BBIMOJHEHUEM PA3JIMYHBIX COLUAIBHBIX pPOJEH, MIaHUPOBATh PabOTy TPYNIbI, PALMOHAIBHO
pacnpenensiaTh OOS3aHHOCTU W IUJIAHUPOBATH JIESATENIbHOCTh B HECTAHJIAPTHBIX CUTYAIlUSX, a/IEKBATHO OLICHMBATh BKJIA[
KQ)KJIOTO U3 YYaCTHUKOB TPYMIbI B PEIICHHE pacCMaTPUBAEMON TPOOIIEMBI.

K koniy o0yuenus B 11 kiacce rmpeiMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JO0JKHBI OTpaXaTh C(POPMUPOBAHHOCTD Y
00y4aroIuXxcst yMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MECTO (PU3MKH B (POPMUPOBAHMM COBPEMEHHOM HAy4YyHON KapTHHBI MUpa, B
pa3BUTUU COBPEMEHHON TEXHMKM W TEXHOJOIMH, B IPAKTUYECKOM JEATEIBHOCTH JIIOJAEH, LEJIOCTHOCTh M EIMHCTBO
bu3nUueCcKoil KapTUHBI MUPA;



VYHUTHIBATh TPAHUIIBI PUMEHEHHUSI M3YYEHHBIX (PU3MUECKHX MOJIEICH: TOUCUYHBIA SJIEKTPUUYSCKUMA 3apsj, JIyd CBETa,
TOYCYHBI UICTOYHHK CBETA, SAICPHAS MOIETh aTOMa, HYKJIOHHASI MOJIENTb aTOMHOTO si/ipa TPY pelieHUH (PU3NIEeCKIX 3a1ad;

pacmno3HaBaTh (pU3MYECKHe sSBICHUS (MPOIECCHI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB AJICKTPOJUHAMUKHA U KBAHTOBOU
(GU3UKU: 3TEKTpUYECKas MPOBOAUMOCTD, TEIIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JECUCTBHS TOKA, B3aMMOJICUCTBHEC
MarHuTOB, 3JIEKTPOMArHUTHAs WHAYKIHS, MEWCTBHE MArHUTHOTO IIOJISI HA TMPOBOJHHUK C TOKOM WM JIBIDKYIIMUCS 3apsii,
ANIEKTPOMATrHUTHBIC KOJIGOAHWUS W BOJIHBI, TPSMOJIMHEHHOE pacmpoCcTpaHEHHUE CBETa, OTPaKCHHE, IMPEIOMIICHHUE,
uHTepbepeHIus, Tudpakius 1 moaspu3aus CBeTa, Jucrnepcus cBera, potoanekrpudeckuid 3¢pdext (pororddekT), cBeToBoE
JaBJICHUE, BOBHUKHOBEHHE JIMHEHYATOT0 CIIEKTpa aTOMa BOJIOPO/a, €CTECTBEHHAS] M UCKYCCTBEHHAs PaJIMOAKTUBHOCTD;

OTHCHIBATh M3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUICCKHEC, MATHUTHBIC, ONITHYECKHE, JIEKTPUUICCKYIO TIPOBOAUMOCTD
PaA3TUYIHBIX CPEM) M DIICKTPOMArHUTHBIC SIBJICHUS (ITPOIIECCHI ), UCTTONB3Ysl (PU3UICCKUE BEIIMUNHBI: dJICKTPUICCKUN 3apsiI, CHIIa
TOKa, DJIEKTPUUECKOE HAMIPSHKEHUE, TIEKTPUIECKOE CONTPOTUBIIEHNE, PA3HOCTh MOTEHIIUAIIOB, AJIEKTPOJIBIKYIIAs CUjia, paboTa
TOKa, MHAYKIIUS MarHUTHOTO MOJIsI, cuja Ammepa, cuia JlopeHia, WHIyKTUBHOCTh KaTYIIKH, SHEPTHUS DJIEKTPUUECKOTO U
MarHUTHOTO TMOJIEH, MePUO/I U 4acTOTa KoyieOaHu B KOJIeOaTeTbHOM KOHTYpE, 3apsij U CUjla TOKa B IIPOIIECCEe TAPMOHUYECKUX
AIIEKTPOMATrHUTHBIX KoJieOaHUH, (DOKYCHOE PACCTOSHUE W ONTHYECKAas CHJIA JIMH3BI, TPU OTHMCAHUHU TPABUIHBHO TPAKTOBAThH
(U3UYECKUN CMBICT UCIOJIB3YeMbIX BEIMYWH, UX 0003HAYCHMSI U CIWHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO
(U3UUECKYIO BEIMYMHY C JPYTUMH BEITHYHHAMM;

OMKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBIICHUS M TIPOLIECCHI, UCHOJB3ySd (U3UYECKUE BEIWYUHBI: CKOPOCTH
AIIEKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YACTOTA CBETA, SJHEPTHUSA U UMITYJILC (DOTOHA, IIEPUO/ MOTypaciaga, SHEPTUs CBI3U
aATOMHBIX S7ICp, TIPU ONMHMCAHWH TMPABHIBLHO TPAKTOBATh (PM3MYECKUN CMBICI WCITOJIB3YEMbIX BEJUYMH, UX 0003HAUCHUS U
CAVHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINC JTAHHYIO (U3HYCCKYIO BEIUYMHY C JAPYTUMH BEIMYWHAMH, BBIYUCIISATH
3HauYeHUE (PU3NYECKON BEITMYUHEI;

aHATM3UPOBATh (PU3UYECKUE TIPOIIECCHl U SBJICHHUS, UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHITUIBL: 3aK0H OMa, 3aKOHBI
MOCIIEZIOBATEIFHOTO ¥ MapaJlIeIbHOTO COSAMHEHHWs TPOBOJHUKOB, 3akoH J[xkoymsa—JleHra, 3akoH 3IE€KTPOMAarHUTHON
MHAYKIWAW, 3aKOH TMPSMOJIMHEHHOTO PACIpPOCTPaHEHHsI CBETAa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPEJOMIICHUS CBETa,
ypaBHeHUe DitHmTeHa s GorodddexTa, 3aKOH COXpAHEHHS YHEPTUHU, 3aKOH COXPAHEHUS MMITYJbCA, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUsI MacCOBOTO YMCa, MOCTyIaThl bopa, 3aKoH pagroakTUBHOIO pacmnaja, mpu 3TOM



pa3ianyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKEHHWE W YCJIOBHUA (TpaHMIbI, 00JIacTH)
IPUMEHUMOCTH;

OTIPEIETISATH HAPaBICHUE BEKTOPA HHIIYKIIMU MAarHUTHOTO IOJISI MTPOBOHKKA C TOKOM, CHJIBI AMIiepa 1 critbl JlopeHtia;

CTPOUTH U OMUCHIBATH N300paKEHHE, CO3/1aBAEMOE INTIOCKUM 3€pKaJiOM, TOHKOU JIMH3011;

BBITIOJTHATH DKCIEPUMEHTBI 10 HCCIICAOBAHHMIO (HU3MYECKUX SIBJICHUN W TPOIECCOB C HCIIOIB30BAHUEM TMPSMBIX H
KOCBEHHBIX HW3MEPCHHI: TpH 3TOM (POopMyIHpoOBaTh MpodiIeMy/3amady M THIOTE3y YYeOHOTOo JKCIIEpUMEHTa, COOMpAaTh
YCTaHOBKY M3 MIPEIJIOKEHHOTO0 000PY10BaHUsI, POBOJIUTH OMBIT U (DOPMYIUPOBATH BHIBOJIBI;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIE M3MEPEHHsS] (PU3UYECKUX BEJIMYMH, IIPU 3TOM BBIOMpATh ONTUMAJIBHBIN CIIOCO0
M3MEPCHUSI U UCTIOIh30BATh N3BECTHBIC METOBI OIICHKH MTOTPEITHOCTEH H3MEPEHUH;

MCCJIEOBATh 3aBUCUMOCTH (DM3MYECKUX BEIIMYUH C MCIIOJIB30BAHUEM MPSMBIX H3MEPEHHUI: TIPH 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUPOBATh PE3YNIHTATHI MOTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE TAOJUIl U TPaPUKOB, J1€TIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHMS;

coOmro/1aTh MpaBuiia 6€30MacHOr0 TPy/a MPU MPOBEICHUN HCCIIEIOBAHUN B paMKaX y4eOHOTO SKCIEPUMEHTa, Y4eOHO-
HCCJICIOBATENIbCKOM ¥ TIPOCKTHOM NEATEILHOCTH C HWCIOJIh30BAHHEM HW3MEPUTEIBHBIX YCTPOWCTB M J1a0OpaTOPHOTO
000py10BaHUs;

pemaTh pacy€THbIC 3aJ]a4M C SBHO 33J]aHHON (PU3NYECKON MOJIEIbIO, UCTIOJIb3YS (DU3NYECKUE 3aKOHBI M MPUHITUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3a7a4d BbIOUPATh (PU3UYECKYIO MOJENb, BBIACHATh (PU3UUECKHE BEIUYUHBI U (POPMYIIBI,
HEOOXOaMMBIC I €€ pEIICHHS, MPOBOJIUTH PACUEThl M OIICHWUBATH PEATBHOCTH TOJYYCHHOTO 3HAYCHHUS (PU3HUCCKON
BCJTNYMHBL;

pemaTh KadeCTBEHHBIC 3aJad: BBICTPAWBATH JIOTMYCCKH HEMPOTHBOPECUMBYIO IIEMOYKY PACCYXKICHUN C OMOpPOW Ha
M3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS;

WCIIOJIb30BaTh TIPH PEIICHUH YYEOHBIX 3a7a4 COBpPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTMH Jisi TIOMCKa,
CTPYKTYPUPOBAHHMSI, MHTEPIIPETAIIMA W TIPEJCTABICHUS YYCOHOW M HAyYHO-TIOMYJISPHOW WHGOpPMAIMH, TIOJYyYCHHOH W3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOJTydaeMyr0 HHPOPMAITHUIO;

OOBSCHSTH MPUHITUIBI ACUCTBUSI MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3nyaTh YCJIOBHS WX O€30MaCHOTO
WCITOJIH30BAHUS B TIOBCETHEBHOMN KU3HU;



MIPUBOINTH MTPUMEPHI BKJIAJA POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B PA3BUTHE HAYKH, B O0BSICHEHHE MPOIIECCOB
OKPYXAaIOIIEr0 MUPa, B PA3BUTHE TEXHUKU U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HaHUS MO (U3MKE B IMOBCEIHEBHOM >KM3HM JUIsl oOecreueHus Oe30MacHOCTH TpU
oOparieHnu ¢ mpruOopaMu U TEXHUICCKUMHU YCTPOUCTBAMH, JIJISi COXPAHEHUS 3I0POBbs M COOIIOICHUS HOPM 3KOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpymIie C BBIMOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH, MIAHUPOBATH PabOTy TPYyMIbI, PallMOHAIBLHO
pacnpenensiaTh OOS3aHHOCTU W TUIAHUPOBATH JIEATEIILHOCTh B HECTAHJIAPTHBIX CUTYAIlMSX, aJICKBATHO OILIEHMBATh BKJIAJ
KaXKJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [IOK
' da30BbIE MEPEXOIBI https://m.edso00.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
https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHe U DJIEKTPOMArHUTHbBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOU OITTUKH 6 Bubmiorexa IOK

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
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E;IESHZI;T:(;?)&OU% £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
ara ungpoBbie
Ne i/ Tema ypoka KonrTpoabubie IIpakTuueckue a p
Bcero U3ydeHust o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
nnaH | ¢pakT
®duzrka — HayKa O MPUPO/JIE.
1 Hayunnie MeT(})]K Bl HO?I,)HapHI/Iﬂ 1 bubmorexa [IOK
yi A https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MectTo ¢uzuku B
OPMHUPOBAHUHU COBPEMEHHOM
2 Eap HOI:/"I KapTUHBI nfn a, B 1 bubmorexa HOK
i P . pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETbHOCTH
B1030) (%1
Mexannueckoe IBHKEHUE.
3 OTHOCHTEILHOCTh MEXaHHUYECKOTO 1 bubmmoteka IIOK
newxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMepHOE NpMONTHHEHHOE 1 bubmuorexa [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6muoreka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e
CBobomHoe maieHue. Y CKopeHue
CBOOOIHOTO ITaJICHUS bubnuoteka [JOK
6 1
(ucmonp3oBaHKe 000PYAOBAHUS https://m.edsoo.ru/ff0c39cc
«Touka poctay.)



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

KpusosnHeliHOE NBUKEHUE.

7 JIBrmKeHHEe MaTepHaIbHOM TOUKHU bubmorexa OK
p https://m.edsoo.ru/ffOc3ada
0 OKPY>KHOCTHU
[IpuHLIHAII OTHOCUTENBHOCTH
8 lanunes. NnepuuanbHble CUCTEMBI bubmmorexa [JOK
' p N https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHA
Macca tena. Cuina. [Ipuninun
9 cyrnepno3uiuu cui. Bropoii 3akon bubnuoreka [IOK
Herotona niiga matepuanbHOM https://m.edsoo.ru/ffOc3be8
TOYKH
10 Tpetuii 3akoH HeroToHa niis bubnmnorexa [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOIO TATOTEHUS.
11 Cuna tsxectu. [lepBas brbmmorexa LTOK
- eP https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdpuunent
13 TpeHust. Cuiia COpoOTUBIICHUS PU bubmuoteka [IOK
JBWXCHUU Tela B )KUJIKOCTH UJIN https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOe U BpaliaTeibHOe
JBUKEHHE a0COTIOTHO TBEPIOTO
14 tesna. MoMeHT cuiibl. [liteuo cuitsl bubmmorexa [IOK
’ T ’ https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecHs TBEPIOTO
Tena
15 NMnynbc MmaTepraabHON TOUKH, bu6muotexa [JOK

CUCTCMbI MAaTCPpHUAJIbHBIX TOYCK.

https://m.edsoo.ru/ff0c43d6



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
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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Nmnynbe cuibl. 3aKOH COXpaHEHUs
umnyibsca. PeaktuBHOE NBUKECHME

16

PaboTa 1 MOUTHOCTH CHIIBI.
Kunernueckas sneprus
MarepuaabHON ToukH. Teopema 06
U3MCHEHHH KUHETHUECKON SHEPIUu

bub6nmmoreka [IOK
https://m.edso0.ru/ff0c4502

17

[loTeHuumanbHast SHEPTHUsL.
[loTenuuanpHas 3HEprust ynpyro
neOpMHUPOBAHHON MPYKUHBL.
ITorennmanbsHas 3HEPrUs TENA
BOJIN3M TIOBEPXHOCTH 3EMITH

bubnuoreka [{OK
https://m.edsoo.ru/ffOc461a

18

IToTeHIManbEHEIC U
HENOTEHIMAJIbHEIC CHIIBL. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
W3MEHCHHEM MEXaHHISCKOM
SHEPrUM CUCTEMBI T€J. 3aKOH
COXpaHEHHUS MEXaHUYECKOU
SHEPrumn

bubmmoreka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsi3u pabOTHI
CHUJIBI C UBSMCHCHUECM
MEXaHMYECKOM SHEepPTuu Tela Ha
pUMepe PaCTSKEHHS] PE3HHOBOTO
KIyTa»

20

KonTponbhas pabota no teme
«Kunemaruka. J[nHamuka. 3aK0HBI
COXpaHEHHUS B MEXaHHUKE)

but6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKON

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TeOpuu. bpOyHOBCKOE IBM>KEHUE.

Hupdysus

22

Xapaxkrep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mogenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

23

24

25

Macca monekyn. KonnuectBo
BemectBa. [locTtostnHas ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€ U3MepeHue.
IIIxama remneparyp Llenscus
(ucmonb3oBaHue 000PYAOBAHUS
«Touka poctay.)

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETUYECKOU
SHEPIUU JABUKEHUS MOJIEKYIL.
YpaBHeHue Menzeneena-
Kunaneiipona

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH J/lambToHa. ["a30BBIC 3aKOHBI

JlaGopartopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO ra3a»

W3omnpoueccel B nacalbHOM rase u
uX rpaduuecKoe mpecTaBIeHue

but6mmorexa [IOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

BnyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
Croco0bl €€ N3MEHEHMS.

bubnunoreka LIOK

30
KonuyecTBo TermioTs! 1 padoTa. https://m.edso0.ru/ff0c5952
BryTpeHHss sHeprus
O0JHOAQTOMHOTI'O MJICAJIbHOTO Ta3a
bubnuoreka [{OK
31 B
HABL TeTIotepenattt https://m.edsoo.ru/ff0c5¢c36
Y nenpHast TENI0EMKOCTh
32 BellecTBa. KoanuecTBo TEMIOTEI bu6nmorexa LIOK
IIpH Teruionepeaaue. AauadaTHbIi https://m.edsoo.ru/ff0c5¢c36
npoiiecc
33 [lepBbIil 3aKOH TEPMOIUHAMUKHU U bubmmoreka [JOK
€ro NPUMEHEHHUE K U30IIpoLIEccCaM https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs nporeccos B
34 npupoae. Bropoi 3akoH bubmorexa HOK
PHpOZe. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHN
35 [Mpunnun nevicreust u KIT bu6nmorexa LIOK
TEIJIOBOW MaIllMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT
37 DKOJOTH4YecKHe MpoOIeMbl
TETJIOOHEPTETUKH
O06o06maromuit ypok
38 «MOHI:K Jllsli1 Has}ilp ¢uznka. OCHOBBI bubmmorexa LIOK
YAp ' https://m.edso00.ru/ff0c6938
TEPMOJTMHAMUKI
KonTpomnpHas paboTa mo Teme
but6mmoreka [IOK
39 «MonexynsipHas ¢puznka. OCHOBBI

TCPMOANHAMUKU

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c6230
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[TapooOpazoBanue u KOHIEHCALIHSL.

bubnunorexa LIOK

40
Hcnapenue u kureHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHTEIIbHAS

41 BJIAKHOCTh BO3/1yXxa. HachlmeHHbIi bubnmnoreka HOK
nap (UCIoJIb30BaHUE https://m.edsoo.ru/ff0c64d8
obopynoBanus «Touka poctay.)

Tépnoe Teno. Kpucraminueckue u
amopdHbie Tena. AHU3OTPOIIHS
42 CBOfIzéi’)FB KpPUCTAJIJIOB }K:/Ip KHe bubmmorexa [JOK
P A https://m.edsoo.ru/ffoc65f0
kpuctayibl. CoBpeMEHHbIE
MaTepHuabl
[InaBrnenue u KpUCTAIIU3ALIUS.

43 VYaenbHas TEoTa IJaBJICHUS. bubmuoreka [IOK
CyO6numarust (MCTIOJIb30BaHUE https://m.edsoo.ru/ff0c6708
obopynoBanus «Touka poctay.)

bu6nmorexa LIOK
44 v 0
PABHCHHE TEMIIOBOTO Dasanca https://m.edsoo.ru/ff0c6820
DneKkTpu3anus Ted.
45 DnekTpuueckuii 3apsia. [[Ba Buma brbmmorexa [TOK
P AR A https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKUX 3aPSI0B
[IpoBOAHMKH, ANIIEKTPUKHU U

46 MOJIYTIPOBOIHUKH. 3aKOH bubmuorexa [IOK
COXPaHEHUSI DIEKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsaa
B3aumoneiictBue 3apsiioB. 3aKoH

47 Kynona. Touyeunslit bubmmorexa [IOK

y ' . https://m.edsoo.ru/ffOc6ced
ANEKTPUUECKUIN 3apsi]l
48 Hanpsik€HHOCTD 3JIEKTPUYECKOTO bubmuoreka [IOK

nosst. [IpuHnmn cynepnosunuu

https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6bcc
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ANEKTPUYECKHUX ToneH. JInnun
HaNPsHKEHHOCTH (MCIIOIh30BAHUE
obopynoBanus «Todka poctay.)

49

Pabota cui anekTpocTaTH4ecKoro
noiisa. [Torennman. PasHocts
IIOTCHIINAJIOB

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6f00

50

51

52

53

HpOBOI[HI/IKI/I " JUBJICKTPUKHU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IG)JICKTpI/I‘IeCKaﬂ IMPOHUIIACMOCTDb

OnekrpoéMkocTs. Konnencatop

DNEKTPOEMKOCTD IIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsHKEHHOTO KOHZIEHCAaTopa

JlaGopatopHas pabota "M3mepenue
JEKTPOEMKOCTH KOHJIeHcaTopa"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c7018

bubnuoreka [{OK
https://m.edsoo.ru/ff0c7126

bubmuoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

55

[IpyuHIHAI 1EHCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO
anmnapara, CTpyWHOTO IIPUHTEpA.
DneKTpocTaTHYecKast 3alllnTa.
3azeMyIeHHE SIEKTPONpUOOPOB
(ucnonp30BaHKE 00OPYAOBAHUS
«Touka poctay.)

DIIEKTPUUECKHI TOK, YCIOBHS €r0
cyuiectBoBanus. [I0CTOAHHBIN TOK.
Cuina Toka. Hanpsixenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu (KCIoIb30BaHUe
obopynoBanus «Touka poctay.)



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

57

[TocnenoBarenbHOE, TapauIEIbHOE,
CMEIIIaHHOE COCANHEHHE
npoBoAHUKOB. JlabopaTopHas
pabota «/3ydyeHue cMeIaHHoTro
COEIMHEHUS PE3UCTOPOB)»

Pabora 1 MOIITHOCTH

3JIEKTPUYECKOr0 TOKA. 3aKOH
[xoyinsa-Jlenna

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

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

58

59

60

3axon Oma aJis MOTHOM
(3aMKHYTOM) 3JIEKTPUYECKON LIETIH.
Kopotkoe 3ambikaHue.
JlaGopaTopHnas pabota
«M3mepenne DJ1C ucTtouHuka Toka
U €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

DneKTpOHHask IPOBOJAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHUBIIEHUS] METAJIJIOB OT
TeMIIepaTyphl.
CBepXITpoBOIUMOCTh
(ucronb3oBaHUE 000PYAOBAHUS
«Touka poctay.)

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

61

[TomympoBOTHUKH, KX COOCTBEHHAS
U TIpUMECHasi IPOBOJAUMOCTb.
CaoilicTBa p—N-niepexoja.
[TomynpoBoAHUKOBBIE TPUOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B paCTBOPax U

paciuiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIIEKTPUUYECKHI TOK B Ta3ax.

63 CaMOCTOSITeTbHBIN U 1 bubnuorexa [IOK
HECAMOCTOSITEIbHBIN pa3psijl. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKkTpuuecKue Npudopsl U

64 YCTPOMCTBA U UX NMPAKTUUYECKOE 1 Bbu6moteka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnorexa [JOK
«OIEeKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponbHas padora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubmuoteka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PesepsHsiil ypok. KonTponbHast
pabota o Teme

67 "OnekTpoauHaMuka" 1 bubnmoreka [JOK
(uconp30BaHUE 00OPYAOBAHUS https://m.edsoo.ru/ff0c8c56
«Touka poctay.) (MCTIOTB30BaHUE
obopynoBanus «Todka poctay.)

68 PesepBublit ypok. O0oOmaromuit 1 bubmuoreka [JOK
ypok 1o reMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

INPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

«HccnenoBanue nercTBUS
MOCTOSSHHOTO MarHMWTa Ha paMKy C
TOKOM)

KoumnuectBo yacos DIeKTPOHHBIE
Ne i/ Tema ypoka KonTposabubie Tpakruec Aara i poBLIe
Bcero KHe U3y4eHus o0pa3oBaTe/ibHbIE
padoThI
padoTbI pecypcebl
nnaH | ¢pakr
[TocTosiHHBIE MAarHUTBI U X
B3anMo/ieiicTBie. MarHUTHOE TOJIe.

1 BekTop MarHuTHON MHAYKIUU. 1 bubnnoreka [JOK
JIMHUM MarHUTHOW MHYKLIMH https://m.edsoo.ru/ff0c9778
(ucronmp30BaHMEe 00OPYAOBAHUS
«Touka pocrar.)

MarsuTHO€ noJje NpOBOJHUKA C

5 ToKOM. OnBIT Dpcresa. 1 bubnuoreka [IOK
B3anmopeiicTBre mpOBOJHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaGopatopnas pabora «3yuenue

3 MarHUTHOTO TOJI KaTyLIKH C 1 1 bubnmnorexa [JOK
TOKOM» (MCTIOJIb30BaHUE https://m.edsoo.ru/ff0c98fe
obopynoBanus «Touka pocTtay.)

JlelicTBME MarHUTHOTO TTOJIS HA
MPOBOJHUK ¢ TOKOM. Cuiia Ammepa.
4 JlaGopatopHnas pabora 1 1 bubmuoreka [IOK

https://m.edsoo.ru/ff0c9ac0



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

JlelicTBME MarHUTHOTO TTOJIS Ha
JBHOKYIIYIOCS 3apSKEHHYIO
gactuiy. Cwia Jlopenma. Pabora
cuibl Jlopenua

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4

OneKTpOMarHuTHas MHIYKLHS.
IToTOoK BEKTOpa MarHUTHOM
nHaykuuu. D/1C naaykuuy. 3aKoH
NEKTPOMAarHUTHOW MHIYKIINH
®apanes

Jlaboparopnas pabora
«HccienoBanue BiaeHUS
AJIEKTPOMArHUTHON MHYKIIUN))

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTUBHOCTB. SIBICHUE
camounaykiuu. SJ1C
CaMOMHAYKITUU. DHEPTHsI

MAarauMTHOI'O ITOJIA KaTylIKU C TOKOM.

aﬂeKTpOMaFHHTHOG IIOJIC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMarHmTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIN
JJIEMEHTAPHBIX YACTHII,
VMHyKIMOHHAs [1eYb

10

O6o0maromuii ypok «MarautHoe
noJje. DJIeKTPOMarHuTHast

VHIYKLUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas paboTa mo teme
«MarsuTHoe MnoJe.
DNeKTpOMarHuTHas WHIYKIIHS)

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

13

14

15

CB00OOIHBIE MEXaHUYECKHUE
KosieOanus. 'apMOHHYECKIE
KosieOanus. YpaBHEHHE
rapMOHUYECKHUX KOJICOAHHIA.
[IpeBpariieHne SHEPIUM

Jlaboparopnas pabota
«MccnenoBanue 3aBUCHMOCTH
Neproa MajibiX KoJieOaHui rpy3a
Ha HUTH OT JUTMHBI HUTH U MacCChl
rpy3a»

KonebarenbHblil KOHTYD.
CB00OIHBIE JIEKTPOMArHUTHBIE
KOJIeOaHHS B HJICATIbHOM
Kosie0aTeIbHOM KOHTYpe. AHAIOTUS
MEX]y MEXaHUYECKUMH U
OJICKTPOMAariMTHbIMHA KoneOaHUsIMHU

®opmyna Tomcona. 3akoH

COXPAHCHUS SHCPIUH B UACAIIBHOM
KoJie0aTeIbHOM KOHTYpPC

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpeacraBnenue o 3aTyxaromux
KoseOaHusX. BoIHyKIeHHbIE
MeXaHU4ecKue KoJeOaHusl.
Pe3onanc. Beinyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CunyconaJibHbIN TEPEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOI0 TOKA.
AMIIIUTYIHOE U IEUCTBYIOLIEE
3HAQYECHUE CUJIbI TOKA U HAIIPSKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

(ucnonp30BaHME 00OPYAOBAHUS
«Touxka pocray.)

18

19

20

21

22

23

Tpancdopmarop. [IponsBoxacrtso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHUE AJIEKTPUIECKOTO
3BOHKa, F€HepaTopa NepeMEHHOTr0
TOKa, JIMTHUM 3JIEKTporepeaady

DKOJIOTUYECKUE PUCKU TIPU
MIPOU3BOJICTBE IEKTPOIHEPIUH.
KynpTypa ncnons3zoBanus
3JIEKTPOSHEPTUHU B OBCEIHEBHOM
KU3HU

MexaHu4eCKHUe BOIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKOpOCTh pacupoCTpaHEHUs U
JuiiHa BOJIHEL. [lonepeunsie n
MPOJOJIbHBIE BOJIHBI

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh
3ByKa. Beicora Tona. TemOp 3ByKa
DJIEKTPOMArHUTHBIE BOJHBI, UX
cBoNcTBa U cKopocTh. [IIkana
3J€KTPOMArHUTHBIX BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcca54

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHOMIIBI paTHOCBS3U U
TCIICBUACHUS. PaSBI/ITI/Ie CpeJICTB
cBs3u. Pagnosiokamus



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

KonTponbras pabora «Konebanust u

bubmuorexa [JOK

25
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamosnHENHOE pacIpOCTPaHEHHE
26 CBETA B OJIHOPOJHOM CpeE. bubnnoreka [HOK
ToueuHslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa [JOK
p o P https://m.edsoo.ru/ffOcd4e0
M300pakeHM B TUIOCKOM 3€pKalie
[Ipenomnenue csera. [lonnoe
08 BHYTPEHHEE OTPAXKEHUE. bubnnoreka [JOK
[IpenenbHbIl yroa MoIHOro https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKCHHUS
29 JlaGopatopnas pabora «M3mepenue bubnnoreka [JOK
[IOKa3aTells MPEeIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenne n3obpaxeHuit
30 B jH3e. DOopMyITa TOHKOW JTMH3BI bubmorexa [JOK
F POPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JTUH3bI
JlaboparopHnast pabota
31 «HccrenoBanue cBOMCTB
M300paXeHUH B TUH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB
32 6enoro csera. LIer. JlaboparopHas
pabora «Habmroaenue nucnepcun
CBETa»
33 Wntepdepennus cera. Audpaxius bubnnorexka [JOK

cera. JluppakunonHas pemeérka

https://m.edsoo.ru/ffOced22



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

HOHepe‘-IHOCTb CBCTOBBIX BOJIH.

bubmuorexa [JOK

34
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTudeckue MpuOOPHI M YCTPOMCTBA
35 U YCJIOBUS HX 0€30MacHOro
MIPUMECHCHHUS
['panuIpl TPUMEHUMOCTH
KJIaCCHYECKOM MEXaHUKHU. bubmuorexa [JOK
36 .
[TocTynatel cienuaibHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEILHOCTH
OTHOCUTENBHOCTH
37 OJIHOBPEMEHHOCTH. 3aMe1JIEHUE bubmmorexa [JOK
AHOBP ' g https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAILEHUE JITTUHBI
DHeprus U UMITYJbC
38 pENATUBUCTCKON YacTULbl. CBA3b bubnnoreka [JOK
MAacChl C DHEPrUEN U UMITYJIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NoKos
Kontponbnas padota «Onrtuka.
39 OcCHOBBI crielIUaNbHON TEOPUH bubmmorexa [OK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIEHOCTH»
40 ®oronsl. opmyina [Inanka. bubnuoreka [IOK
DHeprusi U UMIyJbC PoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEIOBAHUE Bu6 LIOK
nOIMOTeKa
41 .0 A T.
orodppexTa. OnbrTs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra. YpaBHEeHUE
N (? P P bu6mmorexa [IOK
42 OiHTeitHa 1 porosddexra.

«Kpacnas rpanuna» dhotorpdexra

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

JaBnenne cBera. Onbithl [1. H.

. bubmuorexa [JOK

43 JleOeneBa. XuMH4UeCcKoe JIeiicTBUE https://m.e dsogru /£0d04a6
CBETa
TexHuueckue ycTpoucTsa u

44 MPAKTUYECKOE MPUMEHEHHUE:
¢dorosnemenT, GpoToaaTUHK,

COJIHEUHas OaTapesi, CBETOIHO]]

45 Pemenue 3amad mo reme «1EMEHTHI bubmuorexa [JOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OmBITEL

46 Pezepdopaa no paccesauio o- bubnnoreka [JOK
yactuil. [1anerapHas Mozienb https://m.edsoo.ru/ff0d091a
aToma

bu6nmoreka [JOK

47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornouieHue GoTOHOB

48 IIPY NIEPEXO/IE aTOMA C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUHU Ha Apyron. Buasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoaHoBbIe cBOiicTBa yacTull. BoHEI

49 ne bpoist. Kopnyckynsipro- bubmuoreka [IOK
BOJIHOBOM Jyann3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
OTKpbITHE PaIUOAKTUBHOCTH.

50 Omnsitel Pesepdopaa mo bubnuorexa [JOK
OIIPEIIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIOAKTUBHOTO U3ITYyYECHUS

51 CgoiicTBa anbda-, 6era-, raMma-

u3iydeHus. BiausHue



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PaaOaKTUBHOCTH HA KHUBBIC
OpraHU3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnaj. ["aMma-u3nyuenue

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

53

DHeprusi CBA3U HYKJIOHOB B sIJIpe.
Snepublie peakuuu. S nepHbii
peakrtop. [Ipo6iiembl, IEPCIEKTUBBHI,
9KOJIOTUYECKHUE ACTICKTHI SIEPHOM
SHEPTEeTUKHU

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

54

DOneMeHTapHble yacTulbl. OTKpbITHE
Mo3UTpoHa. MeTo bl HAOMIOIEHUS U
pETUCTpaLFK JIEMEHTAPHBIX
yactul. Kpyrisii cron
«DyHIaMEeHTalIbHBIE
B3aUMOJIeUCTBUS. ENMHCTBO
(bu3MUeCKOil KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3sé3nnoro neda. Co3se3nus,
SIpKHUE 3BE3IbI, TIIIAHETHI, UX
BuanMoe aBmkeHne. CojHeuHas
cHCTEMa

56

57

Counnne. CoHeuHast akTUBHOCTD.
WcTtounuk sneprun ConHua u 3BE311

3BE3/1bl, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU
IIOCJIEZI0BATENBHOCTH. BHyTpeHHEE
ctpoeHue 38€31. CoBpeMEHHbIE



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

MPEACTABICHUS O MPOUCXOKICHUU U
spoaronuu CoJIHIA U 3BE3]

58

Mnuneunsiii [1yte — Hama
lNanakTuka. [lonoxxenue u
nBrokenne Connna B ['amakTuke.
lNanmakTuku. YE€pHbIE ABIPHI B A1pax
raJlakTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

61

Hepemennsie mpo6ieMbl
aCTPOHOMUU

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPHUIUKI

62

63

O6o06matonuii ypok. Ponb ¢pusuku
Y ACTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YelroBeKa (MCIoJIb30BaHUE
obopynoBanus «Touka poctay.)

O6o0maromuii ypok. Poms u mecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O60o0maromuii ypok. Pois
(hU3UIEeCcKOil TEOpUH B
(bopMHpOBaHUY TPE/ICTABICHUH O
¢buznveckoil kapTUHE MUpa




65

66

O6o06maromuii ypox. Mecto
(bu3nuecKoil KapTUHBI MUpa B
o01ieM psily COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O PUPOE
PesepBHbIil ypok. MarautHoe noie.
DNeKTPOMarHuTHAS UHYKIIHS
(ucnonb3oBaHue 000PYAOBAHUS
«Touka pocrtay.)

67

Pesepubiit ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCUTEIbHOCTH

68

Pesepnbrii ypok. KBanToBas ¢pusuka.
DneMeHThl aCTPOHOMUU U
acTpopU3NKH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKHAN KOMILUIEKT, UCIIOJIb3YEMBbBIH JIJIS1 PEAJIU3AIIAU ITPOTPAMMUBI:

1.

®dusuka. Paboune nmporpammel. [Ipeamernas nunus yueOHukoB cepun "Knaccuueckuii kypc". 10—11 kmaccer: y4ueo.
nocobue 1y 001eo0pazoBar. opranu3anuii: 6a3oBeiit 1 yriry6s. ypoBuu / A.B. lllaranuna. — M.: [IpocBemienue,
2018.

®wuzuka. 10 xkmacc: ydel. misg o0meo0pa3oBaT. OpraHU3aluid ¢ MPUJI. Ha JIEKTPOH. HOCUTENE: 0a30BbIi YPOBEHBD /
I'.4. Msakumes, b.b. byxosues, H.H. Corckuii; moa pea. H.A. TlapdentseBoit. — M.: [Ipocsemienue, 2014.
®dusuka. 11 kmace: yueb. st o01eoOpa3zoBar. OpraHu3aluii ¢ Ipuil. Ha AJIEKTPOH. HOCUTENE: 0a30BbIA YPOBEHb /
['.4. Msxuies, b.b. ByxoBues, B.M. Yapyrusn; nox pexn. H.A. IlappenteeBoii. — M.: IIpocBemienue, 2014.
CoOopnuk 3anay no ¢usuke. 10—11 kmaccsl: mocobue Al ydamuxcsi o01IeoOpa3oBaT. yUpekJIeHul: 0a30BbIA U
npoduibhbi ypoBHU / H.A. TlapdentbreBa. — M.: [Ipocsemienue, 2010.

®uzuka. "KoHCTpyKTOp" CaMOCTOSITENIBHBIX M KOHTPOJBHBIX pabor. 10—11 kmaccel: mocobue miig yduTenen
obmeo6pa3zosar. yupexaennii / C.M. Aaapromedkun, A.C. CinyxaeBckuii. — M.: [IpocBemenue, 2010.

®wusuka. [loypounsie pazpabotku. 10 kmacc: mocobue mns obmeodpazosat. opranuzanuii / FO.A. CaypoB. — M.:
[Ipocsemenue, 2015.

®dwusuka. [Toypounsie pazpabotku. 10 kiacc: mocodue jyist 001eo0pazoBar. opranu3aiuii: 0a30BbIi U yriTy01. ypOBHU
/ FO.A. CaypoB. — M.: IIpoceemienue, 2017.

Jluteparypa:

1. ®enepanbHblit 3ak0H OT 29.12.2012 Ne 273-D3 "O6 o6pazoBanuu B Poccutickoit Oenepanun'.
2. ®I'OC COO (YTtBepxkaeH nmpukazoM MuHuctepcTBa oopazoBanus 1 Hayku Poccuiickoit denepamuu ot 17 mas 2012

r. Ne 413).
®dusuka. 3agaunuk. 10—11 ki1.: mocobue ais obmeodpaszopart. yupexaeHuii / A.Il. PeimkeBuyu. — M.: [Ipoda, 2015.

4. COopnuk 3anad no ¢usuke: 10—11 kimaccel / O.U. I'pomnieBa. — M.: U3patensctBo "Dk3amen", 2015.

TemaTuyeckue KOHTPOJIbHBIE M CaMOCTOsITeNbHbIe paboThl mo ¢usuke. 10 kmacc / O.W. I'pomueBa. — M.:
M3narennsctBo "Ok3amen'", 2012.
Temarnueckue KOHTPOJIBHBIE M CAMOCTOSATENbHbIE paboThl Mo ¢usuke. 11 kmacc / O.M. I'pomneBa. — M.:

H3narennscTBo "Ok3amen'”, 2012.



7. KauectBennnie 3amaun mo Qusuke B cpeaHeil mkone. [locobue nmst yuutenerr / ML.E. Tynapunnckmit. — M.:
[IpocBenienue, 1972.

TexHuueckue CpCaACTBa O6y‘I€HI/I51 N HarJs1IIHBIC ITOCOOMS:

TCO (koMnbrOTEP, MyTBTUMEAUINHBIN POEKTOP, IKPaH)

Ta6mums! (7x1 — 11x)

KoMITIEKT 37€KTPOHHBIX MOCOOUI 0 KypCy (pU3uKH

Habop yueOHO-1103HaBaTEIbHOM JTUTEPATYPHI

JnnakTrnueckuit Matepuan

O6opynoBanue Jyisi NPOBEEHUs Ja00OpaTOPHBIX padboT
O6opynoBanue Jisi MPOBECHUS JEMOHCTPAIMOHHOTO YKCIIEPUMEHTA
CripaBOYHHMKY Y SHIUKIIONEANH 110 HU3HKE U aCTPOHOMUHU
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