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IHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o ¢u3suke 6a30BOTO YpOBHS Ha YPOBHE cCpeaHero oOmiero oopa3zoBaHus pa3padoTaHa HAa OCHOBE TOJIOKCHHUH 1
TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOW mporpammsbl, npencraBieHHBIXx B ®I'OC COO, a takxke ¢
yuéroM (enepanbHOil pabouedl mporpaMMbl BOCIUTAHHMS M KOHLCNLMHM NpernojaaBaHus ydeOHoro mpeamera «®Dusmka» B
oOpazoBarenbHBIX opranuzanusix Poccuiickoit @enepanyu, peann3yonyx OCHOBHbBIE 00pa30BaTelIbHBIE TPOTPaMMEI.

CopeprkaHue IporpaMMBI IO (PHU3HUKE HAMpaBJIeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOI KapTHHBI MHpa 00ydJaroIInXcs
10-11 kmaccoB mpu o0y4yeHun ux ¢usnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IESTEILHOCTHOrO moaxoxa. Ilporpamma mo
¢usuke coorBercTByeT TpedboBanusiM GI'OC COO k miaHMpyeMbIM JIMYHOCTHBIM, TPEIMETHBIM M METAIpeIMETHBIM Pe3yabTaTaM
0o0ydeHUs, a TaKXKe YIUTHIBACT HEOOXOAMMOCTh pPEaNM3allid MEXIPEAMETHBIX CBS3€H (HM3MKH C €CTECTBCHHO-HAYYHBIMHU
Y4eOHBIME TIpeaMeTaMu. B Hell ompenensioTcss OCHOBHBIC IENTH M3Y4YeHHS (U3MKH Ha YPOBHE CPEOHEr0 OOIIero oO0pa3oBaHMA,
IUITAaHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (DPM3UKH: JINYHOCTHBIEC, METalpeMETHbIE, TpeMeTHbIE (Ha 0a30BOM ypOBHE).

[Mporpamma 1o ¢u3nke BKIIIOYALT:

®  [UIAHMPYEMBIE PE3yJIbTaThl OCBOCHUs Kypca (HM3MKM Ha 0a30BOM ypPOBHE, B TOM UHCIIE NPEAMETHBIE PE3yIbTaThl MO

rojam oOy4eHus;

e cojepxaHue yueOHOTro mpeamera «Du3uKay 1Mo rojaM 00yJICHHU.

®u3nka Kak Hayka o HauboJee OOLIMX 3aKOHAX NPHPOABI, BBICTYNAas B KayecTBE y4eOHOTro MpeaMeTa B IKOJIE, BHOCHT
CYIIECTBEHHBIH BKJIaJ B CHUCTEMy 3HaHMH 00 oOkpyxatomeMm wmupe. llIKompHBI Kypc GHU3HKH — CHCTEMOOOPa3yIOIIUH IS
C€CTCCTBCHHO-HAYYHBIX y‘-Ie6HbIX nmpeaAMETOB, MMOCKOJIbKY (bmuqecm/le 3aKOHBI JIE)KAT B OCHOBE MNPOLICCCOB 1 HBJ’IeHHﬁ, N3y4aCMbIX
xuMuel, Omonoruel, gusndeckoil reorpadueit u actpoHomueil. Vcmonp30BaHNEe W aKTHBHOE NPHMEHCHHE (QU3NYCCKUX 3HAHUI
OTIpEJIeTISIET XapakTep M Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEPreTHUKH, TPAHCIIOPTA, OCBOCHMS KOCMOCA, MOTYydeHHS
HOBBIX MaTEepHaJOB C 3aJaHHBIMH CBOWCTBaMH M JIpyrux. l3ydeHue ¢(u3MKM BHOCHT OCHOBHOH BKJIaA B (HOpMHpOBaHHE
€CTECTBEHHO-HAY4YHOW KapTHHBI MHUpa OOy4arouuxcs, B (OPMHUPOBAHHE yYMEHHMH NPUMEHATh HAay4YHBIH METOJ IO3HAHUS IPH
BBINTOJTHEHUH MU YIEOHBIX UCCIIEIOBaHUH.

B ocHOBY Kypca (Gu3uKu Uit ypOBHS CpeiHero oouiero o0pa3oBaHusl MOJIOKEH psijl UAeH, KOTOpbIe MOKHO PacCMaTpUBATh
KaK IPUHLUIIBL €r0 OCTPOSHHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEeW Kypc SIBIISIETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COJIEPXKUT MaTepuasl M3 BCEX
pa3zesioB (PU3UKH, BKJIIOYAET KaK BOIIPOCHI KJIACCHYECKOM, TaK M COBPEMEHHON (DH3HKH.

Hoes eenepanusayuu. B cooTBeTCTBUY € Hell Marepual Kypca Gu3uku 00beANHEH BOKPYT (pusnueckux Teopuid. Benymnm B
Kypce siBisieTcss pOPMUPOBAHHE IPEJICTABICHUI O CTPYKTYPHBIX YPOBHIX MaTepPHH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanust mpeanosaraeT MCIOIb30BaHNE TyMaHUTApHOTO MOTEHIHANa (pU3NIECKOW HAayKH,
OCMBICJICHHE CBSI3M Da3BUTHs (HU3MKM C pa3BUTHEM OOIIECTBAa, a Takke C MHPOBO33PEHUECKMMH, HPABCTBEHHBIMH H
9KOJIOTMYECKUMH TPOOIeMaMH.

Hoes npuxknaonou nanpaerennocmu. Kypc (GHU3MKH TpennonaraeT 3HAKOMCTBO C HIMPOKHM KPYTOM TEXHHUYECKHX H
TEXHOJOTHYCCKHUX HpI/IJ'IO)KeHI/Iﬁ N3Yy4YCHHBIX TeOpI/Iﬁ " 3aKOHOB.

Hoes skonoeusayuu peannsyercs IOCPEACTBOM BBEICHHS DIIEMEHTOB COJAEPIKAHUS, IOCBSAIIEHHBIX 3KOJIOIHYECKUM
npoOiieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C pa3BUTHEM TEXHMKM M TEXHOJOTHMH, a Takke OOCYXIEeHHS NpobiemM
panMoHaIBLHOTO IPUPOIOTIONB30BaHMUS U SKOJIOTMYECKOH 6€3011acHOCTH.

CTepKHEBBIMU DJIEMEHTaMH Kypca (DM3WKH Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUs SBISIOTCS (U3NUECKUE TEOpUU
(dbopMupoBaHUE MPEACTABICHUH O CTPYKTYpE MOCTPOCHUS GUZNIECKON TEOPHH, poJid (PYHIaMEHTALHBIX 3aKOHOB M MPUHITUTIOB B
COBPEMEHHBIX MPEJICTABICHHUSX O NPHUPOJE, I'PaHUIAX NPUMEHHUMOCTH TEOPHH, ISl OIMCAHHS €CTECTBEHHO-HAYUHBIX SIBICHUH U
MIPOIIECCOB).

CHCTeMHO-IeATETPHOCTHBIN MOAX0]] B Kypce (U3HUKH peann3yeTcst MPexe BCETo 3a CUET OPraHn3aIuy YKCIIEPUMEHTaTLHON
JesitelbHOCTH  oOywaromuxcst.  J{s  6a30Boro ypoBHs Kypca (U3HMKHM — 3TO HCIOJIB30BAHHE CHCTEMBI ()POHTAIBHBIX
KpPaTKOBPEMEHHBIX JKCIEPHMEHTOB U JIaDOpaTOpHBIX paboT, KOTOphIE B NporpaMme Io (HU3MKe 00bEAMHEHBl B OOLIMH CIIMCOK
YYEHHUECKNX MPaKTHIEeCKUX paboT. BrleneHne B yka3aHHOM IepedHE J1abOpaTOpHBIX pabdOT, MPOBOAWUMBIX Ui KOHTPOJIS H
OLIEHKH, OCYIIECTBISIETCSI yYacTHHKaMHU 00pa3oBaTENIbHOTO IPOIecca MCXOAs M3 OCOOCHHOCTEH IUTaHWPOBAHUS W OCHAIICHHS
kabunera ¢u3ukd. Ilpm 3ToM obecrieunBaeTcs OBJIAJCHHE OOYYAIOIIMMHCS YMEHHMSMH IPOBOJAMTH KOCBEHHBIE W3MEPEHUS,
HUCCICA0OBAHUA 3aBUCUMOCTEH cbmnqecxnx BEJIMYMH U IOCTAHOBKY OIIBITOB I10 ITPOBEPKE MPEAIIOKCHHBIX THITIOTES.

Bonbiioe BHHMaHHME yHAeNseTCs PEIICHUIO pPacdyE€THBIX W KadeCTBEHHbIX 3amad. [lpm 3TomM ans pacu€THhIX 3amad
NPUOPHUTETOM SBJISIIOTCSL 3a/laud C SIBHO 33/laHHOM (DM3MYECKOH MOAENBIO, IO3BOJIIONUIME MPUMEHSATh HM3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOTO paslena Kypca, TaK W HHTErPHPYS 3HAHWSA W3 Pa3HbIX pa3ienoB. [l KadecTBEHHBIX 3a/ad
MPUOPHUTETOM SIBISIFOTCS 3alaHM HAa OOBSICHEHHE NPOTEKAHWS (U3MUYECKUX SBICHHH M TIPOLECCOB B OKPYXKAIOIIEH JKU3HH,
Tpebyrolue BbIOOpa GU3NIECKON MOJIENH JUIsl CUTYalMH IIPAaKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBuu ¢ tpeboBanusiMu @I'OC COO k MarepuanbHO-TEXHHYECKOMY 00ecleueHNI0 yueOHOro nporecca 0a3oBbIid
YpOBEHb Kypca (M3HKH Ha YPOBHE CpeaHEro o0miero oOpa3oBaHmsl JOJDKEH N3Y9aThCs B YCIOBHUSAX MPEAMETHOTO KabnHeTa QU3UKH
WIN B YCIOBUSIX MHTEIPHUPOBAHHOIO KaOMHETa IIPEJMETOB E€CTECTBEHHO-HAYYHOro IMKiIa. B kaOuHere (U3MKHM JODKHO OBITH



HeoOxoanMoe J1abopaTopHOe 000pYJOBaHME ISl BBIMIOJIHEHUS YKA3aHHBIX B MpOrpaMMe 10 (U3MKE YYEHHYECKHX HMPAKTHYECKUX
paboT M IEeMOHCTPAILIMOHHOE 000pYyJOBaHHE.

JleMoHCTpanoHHOe 00OpynOBaHHE (OPMHUPYETCS B COOTBETCTBHM C INPUHLUIIOM MHHUMAJIBHOW IOCTATOYHOCTH H
obecrieunBaeT IIOCTAHOBKY IIEPEYUCICHHBIX B IPOrpaMMe N0 (HM3HKE KIIOYEBBIX NEMOHCTPALUH Ul HCCIIEAOBAHMSA H3y4aeMBIX
SIBJICHUH U MTPOIIECCOB, YMIIMPUIECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.

JlaGoparopHoe 000pyIOBaHUE U YYCHHYECKUX MPAKTHUSCKUX paboT GOpMHUpYeTCs B BUIEC TEMAaTHYECKUX KOMIUICKTOB H
obecrieunBaeTcs B pacuére OJHOI0 KOMIUICKTa Ha JBYX OOydaromuxcs. TeMaTndeckue KOMIUIEKTHI JabopaTopHOTro 000pyHOBaHHs
JIOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJb30BAaHUM aHAJOTOBBIX M LU(POBHIX NMPHOOPOB, a TaKKe KOMIBIOTEPHBIX
N3MEPHUTENBHBIX CHCTEM B BHE U(POBBIX J1a00PATOPHIA.

OCHOBHBIMU TIETISIMH U3Yy4eHUS (PHU3UKH B 00IIeM 00pa30BaHHUH SBISIOTCS:

e (opmHpoBaHME HHTEpeca M CTpeMJIeHHs OOy4alomMXcs K HayYHOMY M3YYCHHMIO MPUPOJBI, pa3BUTHE UX

MHTEJJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;
e pa3BHTHE NPEACTaBICHMH O HAYYHOM METOJe IIO3HAHHWA M (OPMHPOBAHHE MCCIIENOBATEILCKOTO OTHOIICHUS K
OKPY’KarOILUM SIBJICHUSIM;

e (opMHpOBaHME HAayYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa M3YUeHHs OCHOB CTPOCHHs MaTepuu U (yHAaMEHTAIbHBIX

3aKOHOB (DU3HKH;
e  (opmHpoBaHHE YMEHUIT OOBSCHATH SIBJICHHS C HCIOJIB30BaHUEM (U3HUECKUX 3HAHUI U HAYYHBIX JOKAa3aTeIbCTB;
e  (opMHpOBaHUE NPEACTABICHUI O POJIU HGUBUKH JUIsl PAa3BUTHUS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI.
JlocTmkeHue 3TUX 1eliei o0ecrieunBaeTCs pelIeHeM CIeIyIoMX 3a1a4 B MIPolecce U3ydeHusl Kypca (pU3MKU Ha ypOBHE
cpemHero o0mero o0pa3oBaHU:
e npuoOpeTeHHe CHCTEMBl 3HaHWI 00 OOHMX (PU3NYECKMX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKIIIOYAs MEXaHHUKY,
MOJIEKYJISIPHYIO (DM3HKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI aCTPO(DU3UKHY;

e (QopMmHpOBaHHE YMEHH NPHUMEHSTh TEOPETHYCCKHE 3HAHUS IJsI OOBSICHEHMS (H3NYSCKUX SBICHUI B MPUPOAE M VIS
NPUHATHS MPAKTHYECKHUX PEIICHUH B TOBCEIHEBHON KH3HMY;

®  OCBOGHHE CIIOCOOOB PEUICHUs Pa3UyYHBIX 3a]ay C SBHO 3aaHHOI (HU3MYEeCKOW MOJEINbIo, 3a]au, M0/Ipa3yMeBaIOIINX
CaMOCTOSITENIBHOE CO3aHNe PU3NUECKON MOJETIH, aIeKBATHOM YCIOBHUSIM 3aa4H;

e [OHMMaHWE (PUIMYECKUX OCHOB W NPHHILMUIIOB JEHCTBUS TEXHUYCCKUX YCTPOIHCTB M TEXHOJOTHYECKHX INPOLIECCOB, X
BJIMSIHHS Ha OKPYIKAIOIIYIO CPely;

®  OBJIAJCHWE METOJAaMH CaMOCTOSITEJILHOIO IUIAHMPOBAHUS W MNPOBEJCHUS (U3MYECKHX OKCIEPUMEHTOB, aHaiuW3a M
HHTEpIpeTaliy HHPOPMALHH, OTIPENIeNICHHUS JOCTOBEPHOCTH ITOJYYSHHOTO Pe3ybTara;

®  CO3[aHUE YCJOBHIA JJIsl Pa3BUTHS YMEHHH MTPOEKTHO-UCCIIEI0BATENBCKON, TBOPUECKOI eI TeIbHOCTH.

Ha u3yuenue ¢usnku (0a30BbIii YpOBEHb) Ha YPOBHE CpeAHEro obuiero odpasoBanus orBoaurcst 136 yacos: B 10 kiacce —
68 yacoB (2 yaca B Heem0), B 11 kiacce — 68 gacoB (2 yaca B HEJIEIIO).

[pemaraemplii B mporpamMme 1o (U3MKe HepevyeHb Ja0OPaTOPHBIX U MPAKTUYECKUX PAOOT SBISETCS PEKOMCHIOBAHHBIM,
YUYHTEIb JIeNIaeT BBIOOP MPOBe/IeH s JIA00PATOPHBIX pabOT U OMBITOB C YY4ETOM UHIMBHAYAIBHBIX OCOOCHHOCTEH 00YYatoInXCs.

COJEPKAHUE OBYUYEHMUSI

10 KJIACC
Pa3gen 1. ®u3nka 1 MeTOABI HAYYHOI0 MO3HAHHUSA
®wu3uka — Hayka o npupoje. HaydHpie MeTOIbI IO3HAHUS OKpY’Karouiero Mupa. Poiie sKkcriepuMeHTa U TEOpUH B Iporecce
MTO3HAHUS TPUPOJIBL. DKCIICPUMEHT B (hU3UKE.
MopenupoBaane (U3NIECKUX SBICHHA W mporeccoB. Hayunelie rumotessl. @u3nyecKwe 3aKOHBI W TEOPHUH. | paHUIIBI
MIPUMEHNUMOCTH (PU3NIECKUX 3aKOHOB. I [pHHIMIT COOTBETCTBHSA.
Poub 1 MecTO Gu3uKU B GOPMUPOBAHUN COBPEMEHHON HAYYHOW KaPTUHBI MUPA, B IPAKTUICCKOM NESITEIbHOCTH JIFOJICH.
Jemoncmpayuu
AHanorossle 1 MU(PPOBHIE H3MEPHUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIC JaTUHKH.
Paszgen 2. Mexanuka
Tema 1. Kunemamuxa
Mexanmdaeckoe ApmkeHne. OTHOCHTETFHOCTh MEXaHHIECKOTO IBIDKeHUs. Cuctema otcuéra. Tpaekropus.
[lepemermienne, CKOPOCTh (CpenHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHaIbHON TOUKH, UX IMPOSKINU Ha
ocH cucTeMsbl koopauHat. ClioskeHue epeMeIleHuil U clIoKeHre CKOpOoCTeil.
PaBHOMEpHOE M PaBHOYCKOPEHHOE IMPSIMOJIMHEHOE IBIDKEHUE. [’ paduKy 3aBHCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUS,
IIyTH U NEPEMELIEHUS] MATEPUAIBHOM TOUKH OT BPEMEHHU.
CBoOoHoe najieHne. Y ckopeHue cBOOOTHOTO MaleHHUSI.
KpuBonuneitHoe nBukeHue. J[BHKEHHE MaTepUAlbHOM TOYKH IO OKPYXKHOCTU C TOCTOSHHON IO MOJYIIO CKOPOCTBIO.
YrioBasi CKOpOCTb, JTUHEHHAs CKOPOCTh. [lepron u gactora obpamienus. LleHTpocTpeMUTeNIbHOE YCKOPEHNE.
TexHuuecKkre yCTpOoHCTBA U MPAKTUYECKOE IPUMEHEHHE: CIIUAOMETD, IBUKEHUE CHAPSA0B, EIHbIE U pEMEHHBIC NIEPEJAUH.
Jemoncmpayuu



Mogaenb cucTeMbl OTCUETa, WIUTIOCTPALUS KUHEMATHUYECKUX XapaKTEPUCTUK JIBUKECHHUS.

ITpeoOpa3oBaHue ABMKEHHH C HCIOJNB30BAaHMEM IMPOCTHIX MeXaHM3MOB. [lajeHue Tea B BO3ayXe M B Pa3peKCHHOM
npoctpancTBe. HabmoneHne IBMKEHUS Tea, OPOIICHHOTO MO/ YTIIOM K TOPU30HTY W TOPHU30HTAJIBHO.

W3mMepeHne yckopeHHs CBOOOTHOTO MafeHus. HampasiieHre ckopoCTH P JBMKEHUH IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomul

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIENBIO ONIPEEICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IyTSAMU, IPOUIEHHBIMH TEJIOM 32 MOCJIEI0BATEIbHBIE PABHBIE IPOMEXYTKH BPEMEHU
IIPU PABHOYCKOPEHHOM JIBU)KEHUH C HAYaJIBHOW CKOPOCTBIO, paBHOM HYIIIO.

W3ydenne qBUXKEHUS MIApUKa B BI3KOU XKHUIIKOCTH.

Wzydenne nBmkeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocutensHOcTH ["anunes. [lepBoii 3akoH HeroToHa. HEepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuma. IlpuHnun cynepno3unuu cwil. BTopoit 3akoH HpioToHa s MarepuanbHOW TOUKH. TpeTwilt 3aKoH
HeroTOoHA 17151 MaTepuanbHbIX TOUEK.

3aKoH BceMUpHOTo TAroTeHus. Cuna TskecTd. [lepBast KocMHuuecKasi CKOPOCTb.

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

Tpenue. Bunbr Tperus (moxos, ckoibxeHns, kadenns). Cmia tperus. Cyxoe tperne. Cuia TPEHHS CKOJBKEHHS M CHIIA
TpeHus nokos. Koadduuent rpenus. Cuna CONpOTUBIICHUS TIPH ABHKESHHH TeJa B )KUIKOCTH WIIU Tase.

[MocTynarensHoe U BpamaTelbHOE JBIKEHNE a0COIIOTHO TBEPAOTO TeJa.

MoOMEHT cuiIbl OTHOCUTEIBHO OCH BpalleHus. [1neuo cuibl. Y ciioBus paBHOBECHUS TBEPIOrO Tea.

TexHuyeckue yCTpoWCTBA U MPAKTUIECKOE IPUMEHEHHE: IOAIINUITHUKY, ABH)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nnepuun. CpaBHEHUE Macc B3aUMOJECHCTBYIOUX Tel. BTopoii 3akon HeloToHa.

Uzmeperne crn. CroxeHne ciil. 3aBUCUMOCTh CHJIBI YIPYTOCTH OT e opMaInu.

Hesecomocts. Bec Tena npu yckopeHHOM NOIBEME U MaICHUU.

CpaBHEHHUE CUJI TPEHUS TTOKOsI, KaUeHUS M CKOJIBXKEHHU. Y CJIOBHS paBHOBECHS TBEPAOTO Tela. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul

W3yuenne ABIKeHUs Opycka 10 HaKJIOHHOH MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIINX B IIPY)KUHE U PE3MHOBOM 00pasiie, OT UX AedopMaIiH.

UccnenoBanue ycinoBuid paBHOBeCHs TBEPIOTO TeJla, UMEIOIIET0 OCh BPaLeHUS.

Tema 3. 3akonvt coxpanenusn ¢ mexanuke

Hmnyssc MaTepHaIbHOM TOUKH (TeJa), CHCTEMBI MaTePHAIbHBIX TOYEK. VIMIyIbC CHIIBI M I3MEHEHHE UMITYJIbCca TeJla. 3aKOH
COXpaHEeHMsI UMITyJIbca. PeakTUBHOE IBUKEHHE.

Pabora cuibl. MOIIIHOCTE CHIIBL.

KuHernueckas sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHHH KHHETHYECKOH JHEPIHH.

INorennmansHas 3Heprus. [loTeHnmanpHas 3HEPTUa ynpyro AehOpMUPOBAaHHOW NPy HUHBL. IloTeHIManbHas SHEpPTUs Tena
BOJIM3M TIOBEPXHOCTH 3EMITH.

[NoTeHnmanbpHbIC M HEIOTCHIUANBHBIE CHIIBI. CBs3b paOOTHl HEMOTCHIUANBHBIX CHII C I3MEHEHHEM MEXaHHICCKOH SHEPTHU
CHCTEMBI TeJl. 3aKOH COXPaHEHHUS MEXaHMIECKOW YHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue ycTpoucTBa U MPAKTUIECKOE IPUMEHEHHE: BOAOMET, KONEDP, MPY>KUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKoH COXpaHEeHUS HMITYJIbCA.

PeakTtuBHOE ABMKEHUE.

[lepexox moTeHIMAIBHOM SHEPTHH B KHHETHIECKYIO 1 0OpaTHO.

Yyenuueckuii sxcnepumenm, rabopamopuuvie pabomoi

N3y4yenne abCoIIOTHO HEYNIPYTOTO yaapa ¢ MOMOIIBIO JIBYX OJJMHAKOBBIX HUTSHBIX MasTHHKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ W3MEHEHHEM MEXaHMYECKOH SHEpPruy Tejla Ha HPUMEpe PACTSHKSHUS] PE3MHOBOTO
KryTa.

Pazgen 3. MoJiexyasipHast pusuka U TepMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOXKEHHS MOJECKYISIPHO-KHHETHIECKOH TEOPHHM M WX ONBITHOE OOOCHOBaHWE. BpOyHOBCKOE IBIDKEHHE.
Jubdysusa. Xapakrep IBMKESHHUS W B3aUMOJCHUCTBUS YaCTHI] BemlecTBAa. MOJEIN CTPOSHUS Ta3oB, KUAKOCTEH W TBEPIBIX TET H
00BsSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE JTHX Mojeineid. Macca u pasmepsl Moiekyn. KommuectBo BemiectBa. IlocrosiHHas
ABoragpo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscusi.

Mopens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETHUECKOH TEOPHUH HACAIBHOTO rasza. AOCONIOTHAs
TeMmIepaTypa Kak Mepa CpeiHel KHHETHYeCKOl SHeprum TemnaoBoro ABMkeHHs wactul] rasa. lllxama temnepatyp KenbsuHa.



l'azoBbie 3akonbl. YpaBHeHue MenneneeBa—Knanelipona. 3akon [lanbrona. M3ompoiuecchl B UACATbHOM Ta3e C MOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. I 'paduueckoe mpeacTaBiIeHNne H30MPOLIECCOB: H30TepMa, H30X0pa, n3obapa.

TexHuUecKkne yCTPOUCTBA U PAKTHUECKOE IPUMEHEHNE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OnBITHL, T0Ka3bIBAIOINE TUCKPETHOE CTPOCHHUE BElllecTBa, (PoTorpaduy MOJIEKYJI OPraHHYECKUX COSANHEHUI.

OmnpITe 10 A GY3UH KUITKOCTEH 1 Ta30B.

Mopens OpOYHOBCKOTO JBIKEHHS.

Mopnens onbita IlTepHa.

OnbITH, 10Ka3bIBAOLINE CYLIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOCHCTBUS.

Moens, HILTIOCTPUPYIOIIas IPUPOAY JaBICHHUS ra3a Ha CTEHKH COCy/a.

OnbITH, WUTIOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UAEATBHOTO ra3a, H30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomuol

OmnpeneneHne Macchl BO3MyXa B KIACCHOH KOMHATE€ Ha OCHOBE M3MEpPEHHH 00bEMa KOMHATHI, ABJICHUS W TEMIEPaTypPHI
BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX Ty TapaMeTpaMM COCTOSIHUS pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoouHamuKku

TepMommHaMudeckass cUCTeMa. BHYTpeHHSS DJHEprus TEPMOIMHAMHYECKOW CHCTEMBI H CIOCOOBI €€ W3MEHCHHS.
KonmuectBo TemnoTsl u pabora. BHyTpeHHsIs1 SHEPTHs OHOATOMHOTO MICANILHOTO Ta3a. Buibl Teruionepeaayu: TeIuIonpoBOJHOCTS,
KOHBEKIIHSI, U3JTydeHHue. Y ienbHas TeII0EMKOCTh BelecTBa. KoImuecTBo TEIIOTH PH TeIUIoNepeiaye.

[onsarue 06 ammabatHOM mpomecce. [lepBrril 3akoH TepMonuHaMuKkh. [IprMEHEHHE TEpBOTO 3aKOHA TEPMOIMHAMHUKH K
n3onporneccam. I'padudeckas naTepHpeTanys paboTHI raza.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMOoCTh MPOIIECCOB B IPUPO/IE.

TenmoBple MamuHbl. [IpUHOWTBL OEHCTBUS TEINIOBBIX MammH. [IpeoOpa3oBaHWs JHEPTHM B TEIDIOBBIX MAaIIWHAX.
Koadduument nonesnoro neiictus temioBoit Mamuebl. [{ukn Kapao n ero ko3 umueHT mone3Horo AeHCTBUA. DKOIOTHIECKUE
po0JIeMbl TEII0IHEPTETHKH.

TexHuueckue ycTpoiicTBa M IpakTHYECKOE NPHMEHEHHEe: ABHUIaTeNlb BHYTPEHHETO CropaHMs, OBITOBOM XOJIOAMIBHUK,
KOHJIUITHOHEP.

Jlemoncmpayuu

V3MeHeHNe BHYTpEHHEHW SHEpruu Tela IPH COBEPIIEHHH PAaOOTHL: BBUIET NMPOOKH M3 OYTBHIJIKM IO IEHCTBHEM CHXKATOTO
BO37yXa, HarpeBaHKe dpuUpa B JATYHHOH TpyOKe IMyTEM TpeHHS (BUICOICMOHCTPAIIHS).

V3MeHeHre BHYTpEHHEH SHEPTHH (TEMIIepaTyphl) Tela IpH TeIuionepeaade.

OmbIT M0 aMabaTHOMY PACIIUPEHHIO BO3AyXa (OTBIT C BO3AYIIHBIM OTHHBOM).

Mopenu mapoBo# TypOUHBI, IBUTATENS BHYTPSHHETO CTOPAHUS, PEaKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul

W3mepenue yaenbpHOR TENI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusa eeujecmea. Dazosvie nepexoovl

[MapooOpazoBanne W KoHmeHcanus. lcmapeHne W KureHHe. AOCONIOTHAsS W OTHOCHTENBHAs BIIAXHOCTH BO3IyXa.
Hacrimiennslit map. Y aeipHas TeIwioTa napooopa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHHUS OT AaBIICHHS.

Teépnoe Ttemo. Kpucrammudeckne u amopdHble Tena. AHHM30TPOINHUS CBOMCTB KpHUCTALIOB. JKWJIKHE KpPUCTAJLIBI.
CoBpemeHnHble MaTepuaisl. [IaBineHne u kpuctaumsanus. Y ienpHas TerioTa miasieHus. Cyonmmanust.

YpaBHeHHE TEIUIOBOTO OajaHca.

TexHuueckue yCTpoHCTBa M MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP, KAIOPUMETP, TEXHOJIOTHH TOTYIEeHUS
COBPEMEHHBIX MaTEPHAIIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOT HH.

Jemoncmpayuu

CBOIiCTBa HACHIIIEHHBIX MTAPOB.

Kunenne npy MOHIMKEHHOM J1aBICHUM.

Crioco0bl H3MEpEHHs BIIAXKHOCTH.

HaOmonenue HarpeBaHus ¥ IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

JleMOoHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, rabopamopmuie pabomoi

H3MepeHue 0THOCUTENBHOM BIaXKHOCTH BO3AyXa.

Pa3nen 4. DiiekTpoaAnHAMHKA
Tema 1. Dnexkmpocmamuxa
DnekTpuzanusi Tel. OleKTpudyeckuil 3apsan. J[Ba Buaa diekTpuyecKux 3apanoB. I[IpOBOJHUKH, IHUANEKTPUKH U
TTOJTYTIPOBOTHUKH. 3aKOH COXPaHEHHS JIEKTPHUUECKOTO 3apsia.
B3aumopneiictue 3apsnoB. 3akon Kymona. TodedyHBIH SJEKTpUUECKHU 3apsia. DJekTprdueckoe moiyie. HampskxEHHOCTH
aeKTpUudecKoro noss. [IpuHIMN Cyneprno3uuu dIeKTPUIECKUX noiei. JIMHUM HanpsKEHHOCTH DIIEKTPUUECKOTO TMOJIA.



PaGora cun osnekrpocratudeckoro mois. [lorenuman. PasHocts noTeHnmanoB. I[IpoOBOIHMKM ¥ IUDJEKTPUKU B
AJEKTPOCTATUUECKOM IoJie. [Iu3neKTpruuecKasl IPOHUIIAEMOCTb.

OnextpoémkocTts. KoHmeHCcaTOp. DIeKTpOEMKOCTD INIOCKOT0 KOHAEHCATOPA. DHEPTHA 3apsKEHHOTO KOHICHCATOPA.

TexHHYeCKHE YCTPOHCTBA M IPAKTHYECKOE NPHMEHEHHE: 3JIEKTPOCKON, 3JIEKTPOMETP, NICKTPOCTATHUECKAas 3alluTa,
3a3eMIICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMMPOBAJIBHBIN anmapar, CTpyHHbBII NpUHTEp.

Lemoncmpayuu

Y CTpOoHCTBO M IPUHLIMIT AEUCTBUS JIEKTpoMeTpa. B3aumoaeiicTBie Ha3IEKTPU30BAHHBIX TEIN.

DneKTpUYecKoe MoJie 3apsKeHHBIX Tel. [IpoBOJHUKH B JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa. JJU3IeKTPUKH B 3JIEKTPOCTaTHUECKOM MOJIE.

3aBUCHMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJICHCATOpa OT IUIOMAJd IUIACTHH, pPACCTOSIHUS MEXAYy HHMH H
JURJIEKTPUYECKOM MPOHUIIAeMOCTH.

OHeprus 3apsKeHHOr0 KOHJeHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamophsie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. ITocmoannsiit Inekmpuyeckuii mox. Toku ¢ paznuunvix cpeoax

DNEeKTpUUECKUil TOK. Y CIOBUS CYILIECTBOBAHHUS ANEKTpUUEcKOro Toka. Mcrounuku Toka. Cuina Toka. [TocTOSHHBIN TOK.

Hampspkenne. 3akon Oma ais yyacTka LenH.

DJEeKTpUYECKOe CONPOTHBICHHE. YJEJBHOE CONPOTHUBICHME BellecTBa. llocimenoBaTenbHOE, MapanjelbHOE, CMEIIaHHOe
COEIUHEHHUE TPOBOIHUKOB.

Pabota snekrprueckoro Toka. 3akoH xoyns—JIeHna. MOMIHOCTE 3MIEKTPUIECKOTO TOKA.

OJEeKTPOABIKYIIAas CHJIAa W BHYTPEHHEE CONPOTHBICHWE HCTOYHMKA TOKa. 3akoH Oma Ui THonHOW (3aMKHYTOH)
anekTpuyeckoit nenu. KopoTkoe 3aMpIkaHue.

OJeKTpOHHAas TPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBHCHUMOCTH COIPOTHUBJICHUS METaUIOB OT TEMIEpaTyphl.
CBepXIpoBOJUMOCTb.

DnexTpudeckuii Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBomuuku. CoOCTBEHHas ¥ NpUMeECHas MPOBOAUMMOCTh MOJNYNpoBoaHUKOB. CBoiicTBa p—N-mepexoja.
[MoxynpoBoTHUKOBBIE TTPUOOPHI.

DNEeKTPUYECKUI TOK B paCTBOPAX M PACIUIaBaX AJIEKTPOIHUTOB. DIEKTPOIUTHIECKAS AUCCOLUAINS. DIEKTPOIIH3.

DnexTpudecKkuii TOK B razax. CaMoCTOATENBHBIA M HECAMOCTOATENBHBIN pa3psia. Monaus. [Tnazma.

TexHn4yeckue yCTpOMCTBA W NPAKTHYECKOE IPUMEHEHHE: aMIepMeTp, BOJBTMETP, pEOCTaT, WCTOYHUKH TOKa,
3JIEKTPOHArpeBaTelbHbIC IPHOOPHI, IEKTPOOCBETUTEIBHBIE IPUOOPHI, TEPMOMETP COTPOTHBIIECHUSI, BAKYYMHBIN IO, TEPMHUCTOPEI
1 GoTope3nUCTOPHI, NOITYIIPOBOTHUKOBBIH MO, FajIbBAHUKA.

Lemoncmpayuu

W3mepeHne CHITBI TOKa U HANPSDKEHMS.

3aBHCHMOCTh CONPOTHUBIICHUS [TUIMHAPUIECKUX MPOBOIHUKOB OT JUTMHBI, TUIONA/IN TIONIEPEYHOT0 CEUECHUS U MaTepHaa.

CMeInraHHOe COeMHEHNE MTPOBOTHIKOB.

[Tpsimoe m3MepeHue 3IeKTPoABIKYIIeH cuibl. KOpoTKoe 3aMblkaHne TalbBaHHYECKOTO 3JIEMEHTa M OIEHKa BHYTPEHHETO
COIIPOTHUBIICHHS. 3aBUCUMOCTb COTIPOTHBIICHHUS METAIJIOB OT TeMIlepaTypbl. [IpOBOMMOCTD 3JIEKTPOJIUTOB.

HckpoBoii pa3psa v MpOBOAMMOCTD Bo3ayxa. OTHOCTOPOHHSIS TPOBOAUMOCTH THOJA.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomul

H3yueHne cMEIIaHHOTO COEIUHEHUS PE3UCTOPOB.

W3MepeHne 31eKTpOaBIDKYIIEH CHITBI HCTOYHHUKA TOKA U €T0 BHYTPEHHETO CONPOTHBIICHHUS.

HaGuroienue anekTponusa.

MesknpeaMeTHbIE CBSA3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHS B 10 Kiacce OCYIIECTBISETCS ¢ YYETOM CONEPIKATENBHBIX MEKITPEIMETHBIX
CBs3eH C KypcaMHu MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduil ¥ TEXHOJIOTHH.

Medicnpedmemuule nonamus, CBI3aHHBIE C U3yYEHHUEM METOJIOB HAYYHOI'O IO3HAHUS: SIBIICHWE, HAYYHBIH (hakT, TUIOTE3a,
¢u3nyeckas BeIMYMHA, 3aKOH, TEOPHsl, HAOJIIOJeHNE, IKCIIEPUMEHT, MOAEINPOBAHNE, MOJIENb, H3MEPEHHE.

Mamemamuxka: pelieHNe CUCTEMBl ypaBHEHWH, JIWHEHHass (QyHKIHs, mapaboja, rumepbona, ux rpaduKkd ¥ CBOWCTBA,
TPUTOHOMETpPUYECKHE (PYHKINH: CHHYC, KOCUHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOK/IECTBO, BEKTOPHI U UX
MIPOEKIMH Ha OCH KOOPAUHAT, CII0KEHHE BEKTOPOB.

buonocusa: mexaHmdeckoe IBWKCHHE B KMBOW mpupone, auddys3msa, ocMoc, TEIUIOOOMEH XHMBBIX OPraHW3MOB (BHIBI
TEeTUIONEpeauyl, TEIUIOBOE PABHOBECHE), JEKTPHUECKUE SIBICHUS B )KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE AaTOMOB M MOJEKYN, MOJb BEIECTBAa, MOJSIpHas Macca, TEIUIOBbIE
CBONCTBA TBEPABIX TEI, )KUAKOCTEH U ra3oB, 3MEKTPUIECKUE CBOHCTBA METAIUIOB, 3IEKTPOIUTHIECKAs! UCCOLNALINS, TAIbBAHHKA.

T'eozpaghus: BNaxKHOCTb BO3JyXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHUE JBWKEHHH C HCIIOJIb30BAHMEM MEXAaHU3MOB, Y4ET TPEHHS B TEXHHMKE, NOAIIMITHUKH,
UCIIONIb30BAaHKME 3aKOHA COXPAaHEHNUS MMITYJIbCa B TEXHHUKE (paKeTa, BOJXOMET U pYTue), IBUraTeIb BHYTPEHHETO CrOpaHHs, ITapoBast
TypOuHa, OBITOBOM XOJOAWIBHHWK, KOHIULIMOHEP, TEXHOJIOTUH TIIOMYYCHUS COBPEMEHHBIX MAaTepuagoB, B TOM YHCIE



HaHOMATEpHaJlioB, 1 HAHOTCXHOJOTUH, DJICKTPOCTATUICCKAA 3aliuTa, 3a3€MJICHUC 3J'I€KTpOHpI/I60p0B, KCEPOKC, CprﬁHbIﬁ IMIPUHTECD,
QJICKTPOHArpeBaTCIbHLIC HpI/I60pI>I, OJICKTPOOCBETUTCIIbHBIC HpI/I60pI)I, raJlbBaHUKa.

11 KJIIACC

Paznen 4. DiekTpoanHaMmuka

Tema 3. Maznummnoe none. IneKmpomMazHuUmMHAA UHOYKUUA

[locTosiHHBIE MarHuTHL. B3aumoneicTBHE NOCTOSHHBIX MarHuTOB. MarHuTHoe moJjie. BEeKTop MarHMTHOM HHIYKLIMH.
[IpuHiMn cynepno3uuyMyd MarHUTHbIX noned. JluHum MarHuTHOM MHAyKUuu. KapThHa JMHUI MarHUTHOM MHIYKUMH MOJIS
MOCTOSIHHBIX MarHUTOB.

MarHuTHOE TI0JIe TIPOBOJHHKA ¢ TOKOM. KapTuHa TMHAN WHIYKIIMA MarHATHOTO TIOJIS JJIMHHOTO TPSMOTO MPOBOTHHKA H
3aMKHYTOTO KOJBIIEBOTO ITPOBOJHUKA, KATYIIKU ¢ TOKOM. OmbIT Opcrena. B3aumoaecTBie TPOBOTHIKOB C TOKOM.

Cuna Amnepa, € MOAYJb U HallpaBJICHHUE.

Cuna JlopeHna, e€ Monylb M HampaBieHHUe. J[BHXKEeHUE 3apsKEHHOM YacTHUIBI B OJHOPOJHOM MAarHUTHOM moje. Pabota
cunbl JlopeHua.

SIBeHME PMEKTPOMArHUTHON MHAYKIWHU. [I0TOK BeKTOpa MATHUTHOW MHAYKIINH. DJICKTPOIBIDKYINAS CHJIa HHIYKIUH. 3aKOH
3JIEKTpOMarHuTHOW nHAyKuuu dapanes.

BuxpeBoe siekTpuueckoe Imoie. DIEKTPONBIKYINAs CHIa WHAYKIAW B TIPOBOJHWKE, ABIDKYIIEMCS MOCTYNATEIHHO B
OTHOPOJTHOM MAarHHTHOM TIOJIE.

IIpaBuno JleHua.

VHAyKTUBHOCTD. SIBJICHHE CAMOMHIYKIUU. DIEKTPOABHKYIIAs CHJIa CAMOMHIYKIIUH.

DHeprusi MarHUTHOTO TIOJI KaTYIIKH C TOKOM.

DIeKTPOMarHUTHOE TIOJIe.

TexHuueckue yCTpOWCTBA M INPAKTHYECKOE NPUMEHEHHE: IOCTOSHHBIE MAarHWUTHI, 3JIEKTPOMArHWUTHI, AJIEKTPOABHUIATENb,
YCKOPHUTENH SIIEMEHTAPHBIX YaCTHII, HHAYKIINOHHAS T1eYb.

Lemoncmpayuu

OmnsiT Opctena. OTKIOHEHHE AIEKTPOHHOTO ITyYKa MATHUTHBIM OJIEM.

JIMHUY MHIYKIIMA MarHUTHOTO TTOJIS.

BsanMopeiicTBre IBYX POBOTHUKOB C TOKOM.

Cuna Amnepa. [leiictBue cunbl JIopeHIia Ha HOHBI ANIEKTPONINTA. SIBICHHE IEKTPOMArHUTHOW MHIYKITHH.

[IpaBuio Jlenna. 3aBUCUMOCTD JEKTPOABMKYIIECH CHUIIBI HHAYKIIUK OT CKOPOCTH M3MEHEHHSI MATHUTHOTO TTOTOKA.
SIBieHure caMOMHTyKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydyeHre MarHUTHOTO TIOJISl KATYIIKH C TOKOM.

HccrnenoBanue AeWCTBUS MOCTOSTHHOTO MAaTHATA HA PAMKY C TOKOM.
HccrnenoBanue sSBICHUS 3JICKTPOMATHUTHON HHIYKIIHAH.

Pa3gen S. Kosie6aHust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMaAZHUMHbIE KONEOAHUA

KonebarenpHass cucrema. CBOOOJHBIE MexaHWYeCKWe KoneOaHus. [apMoHmyeckue KoneOanus. Ilepuoj, wactoTa,
aMmuTyga ¥ ¢asza xoneOanwid. [IpyXWHHBIA MasTHHK. MaTeMaTWdecKWi MasTHUK. YpaBHEHHE TapMOHHYECKUX KOJICOaHWM.
[IpeBpamenue sHEPTUN IPU TAPMOHUUECKUX KOJICOAHUSX.

KonebarenbHblii koHTYp. CBOOOJIHBIC 3NIEKTPOMATHUTHBIC KOJNICOAHUS B HICATFHOM KOJICOATEIILHOM KOHTYpe. AHAIOTHUS
MEXIy MEXaHWYECKHMMU W JJIEKTPOMAarHUTHBIMH KosiebaHusMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B HACaTHLHOM
KoJiebaTeIbHOM KOHTYPE.

[IpencraBneHne O 3aTyXawIMUX KoNeOaHUSAX. BBIHYKICHHBIE MeXaHWUeckue kojeOaHws. Pe3onanc. BrIHYXIeHHEIC
AJIEKTPOMArHUTHEIC KOJICOaHUSI.

Ilepemennsiii Tok. CHHYCOMTAIBHBIN MEPEMEHHBII TOK. MOITHOCTh NMEPEMEHHOTO TOKa. AMIDIMTYIHOE M JeHCTBYIOIIEe
3HAYEHUE CUJIBI TOKA U HaIPSDKEHUS.

Tpanchopmarop. IIpousBoncTBo, mepenada M TOTPEOJICHUE DICKTPUYECKON JHEPruu. DKOJOTHUCCKUE PUCKU IPH
IIPOU3BOJCTBE 3JIEKTPO3HEpruu. KyapTypa Ucnonb30BaHus 3JEKTPOIHEPI MU B IOBCEAHEBHOM KU3HU.

TexHuueckne yCTpOWCTBA M MPAKTHYECKOE NMPHUMEHEHHE: AIICKTPUICCKUH 3BOHOK, T€HEpaTOp MEPEeMEHHOTO TOKa, JTMHHU
aNeKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoyieOaTeIbHON cUCTEMBI (IPYKUHHBIN HIIH MaTeMaTHIECKAH MasTHHK).
HabnroeHue 3aTyxarommx KojxeOaHui.

HccnenoBanue CBOWCTB BHIHYKICHHBIX KOJICOAHUI.

HaGmronenue pe3oHanca.

CBOOOIHBIE DJIEKTPOMArHUTHBIE KOJIeOaHusI.



OcutorpaMMel (3aBUCHMOCTH CHITBI TOKA U HAMIPSDKCHHST OT BPEMEHH) IS 3JICKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc npu nocnenoBaTeIbHOM COEIMHEHNN PE3UCTOPA, KAaTYIIKU HHIYKTUBHOCTH U KOHAEHCATOPA.

Mopaens IMHUY 3JIEKTPOIIEPENAUY.

Yuenuueckuit sxcnepumenm, rabopamopusie pabomsi

HccnenoBanue 3aBUCUMOCTH IIEPUOAA MaJIbIX KOJIeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTH U MaccChl Ipy3a.

HccnenoBanue nepeMeHHOI0 TOKa B LIETH U3 MTOCIIE0OBATEIBHO COEANHEHHBIX KOHIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuuecxkue u 31eKmpomMazHumHbvle 60J1HbL

MexaHHuecKkue BOJIHBI, YCIIOBHs pacnpocTpaHeHus. Ilepuon. CkopocTs pacnpocTpaHeHus U AnuHa BoJHBL [lonmepeunsie u
MPOAOJIbHBIC BOJHEL. VHTepdepeHius u nudpakims MeXaHUIeCKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJHBI. Y CIOBHUS H3JIY4YeHHS HJIEKTPOMArHUTHBIX BOJH. B3ammHas opuenranus BektopoB E, B, V B
AJNIEKTPOMArHUTHOM BoyiHe. CBOWCTBA AJIEKTPOMATHUTHBIX BOJIH: OTPaKCHUE, MPEJIOMIICHUE, MOJSIpU3alus, TUPpPaKIus,
naTepdepeHma. CKOpOCTh EKTPOMATrHUTHBIX BOJIH.

[Ikana seKTpoMarHUTHEIX BOJH. [IpuMeHeHne 7IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

ITpuHuMnb! paguocBs3y U TeneBuAcHu. Paguonokanus.

DJEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPY KaroIiei Cpeibl.

TexHuueckue yCTpoilcTBa M IMPaKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI, YJIbTPa3BYKOBas AMArHOCTHKA B
TEXHHKE U MEIUIMHE, Paaap, paAuoNpuéMHUK, TeIeBU30D, aHTeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

O0pa3oBaHne U PacIpOCTPAHCHUE TTOTIEPEUHBIX U MPOIOIBHBIX BOIH.

Komebmomieecs Te0 Kak HICTOYHUK 3BYKA.

HaGmonenue otpakeHust U MPEIoMIICHNS] MEXaHMYECKUX BOJIH.

Habnronenune uaTepdepeHnn u Aupakind MEXaHMYECKIX BOJH.

3BYKOBOMW PE30HAHC.

HabnromeHue cBsi3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0M U 4aCTOTOW KOJICOaHUIA.

HccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, ITPEIOMIICHUE, ToJIsIpr3alys, Tudpaxuus, nHTepdepeHus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsimonnHeHOe pacnipocTpaHeHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera. ToyeuHblit HCTOUYHUK
CBeTa.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne M300pakeHUH B INIOCKOM 3epKalle.

[Ipenomienne cBera. 3aKOHBI TIPEIIOMIICHHS CBeTa. AOCONIOTHBIA ITOKa3aTelh IpeloMieHusA. [lodHOe BHyTpeHHee
oTpakeHue. IIpeenpHbIN yro MOIHOTO BHYTPEHHETO OTPaXESHHUS.

Hucniepcus cBera. COXXHBINA cocTaB Oeroro cBeTa. LIBeT.

Cobuparorie U paccewBaroliue JTWH3BL. ToHkas nwH3a. DOKycHOE pacCTOSHHE W ONTHYECKas CHIIA TOHKOW JIMHS3HI.
[MocTpoeHne U300pakeHUi B COOMPAIOIINX U PACCEUBAIOLIMX JIMH3aX. DopMylia TOHKOM JIMH3BL. YBEJIHMYCHHUE, 1aBaEMOE JINH30H.

[Ipenensl MpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BomnroBast ontuka. MHTepdepenius cBera. KorepeHTHbIC UCTOYHUKH. Y CJIOBUS HAOIIOACHNS MAKCUMYMOB I MUHUMYMOB B
HHTEepPEPEHIIMOHHOI KapTHHE OT IBYX CHH()A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. [JudppaknuonHas pemeérka. YcCloBHEe HaOMIOASHHWS TJIaBHBIX MAaKCHMyMOB TIPH  HaJeHHUH
MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIUOHHYIO PEIIETKY.

[onspu3zauus ceera.

TexHuueckue ycTpoHCTBa M MpaKTHYECKOE MPUMEHEHHE: OYKH, Jyma, (hoToammapar, MPOSKIMOHHBIN anmapaTt, MHKPOCKOTI,
TEJIEeCKOTI, BOJIOKOHHAS ONTHKA, TU(PAKINOHHAS PEIIETKA, TOJISPOHI.

Jemoncmpayuu

[IpsimonuHeHOE pacTipocTpaHeHKe, OTpaKEHUE U IpeomiieHrne cBeTa. OnTndeckne IprudopsI.

[TonHOE BHYTpEeHHEE OTpaxkeHune. MoJienb cBeToBoaa. McciienqoBanre CBONCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpockoma, Teneckorna. HaOmronenue wHTepdepeHuun cBera. HaOmonenwe nudpaknuu ceeta. HaOmromeHue
nmucriepcuu cBera. [loirydeHne CrieKTpa ¢ HIOMOIIBIO MPU3MBL. [loTydeHue crekTpa ¢ MOMOIIBI0 JU(PPaKIIHOHHON PEIIETKH.

Habmnronenue mossipu3anyu cBeTa.

Yuenuuecxuii sxcnepumenm, rabopamopuvie pabomul

W3mMepeHue nokasaTesns NPeOMICHHS CTEKIIA.

HccnenoBanme cBOWCTB N300paKCHHI B JTUH3aX.

HaGumronenue nucriepcun cBera.

Pa3gen 6. OcHOBBI cieUAIBLHON TEOPHH OTHOCUTEIBHOCTH
I'paHUIIBI TIPUMEHNMOCTH KIIACCHYECKOW MexaHHKH. [locTynaTsl crienuaabHON TEOPHH OTHOCHUTEIBHOCTH: HHBAPHAHTHOCTD
MOJYJISI CKOPOCTH CBETA B BAKyyMe€, IIPHHIUIT OTHOCUTEILHOCTH DHWHINTEHHA.
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/JIEHIE BPEMEHU U COKpAILEHUE JUIMHBL.
OHeprust U UMILYJIbC PENATUBUCTCKON YaCTHIBL.



CBsI3b MACCBI C DHEPrUel U UMITYJIbCOM PENIATUBUCTCKON YaCTUIIBI. DHEPrUsl MOKOSL.
Pa3gen 7. KBanToBasi pusnka

Tema 1. Dnemenmol K6AHMOB0I ONMUKU

®otonsl. opmyna [Inanka cBsa3u 3HEPTUH HOTOHA € €TO YACTOTOH. DHEPTHS U UMITYJIbEC (POTOHA.

OtkpsiTHe U uccienosanue Gporodddekra. Ompitel A. I'. CtoneroBa. 3akoHsl GpoTorddekra. YpaBHeHHe DHHIITEHHA 1S
¢doroapdexra. «Kpacuas rpanumna» gorordpdexra. Hanenne cera. Omprrel [1. H. JlebeneBa. Xumudeckoe NeiicTBHE CBETA.

TexHUYECKHE yCTPOHWCTBA M MIPAKTHUECKOE MPUMEHEHNE: (DOTOIIEMEHT, (POTOJATIHK, COTHETHAS OaTapes, CBETOANO.

Jemoncmpayuu

®oTorddekT Ha ycTaHOBKE € IIMHKOBOH IJIACTUHOM.

HccrenoBanne 3aKOHOB BHEITHETO (poTOA(dEeKTa.

Ceeronuon. ConHeuHas 6atapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Omeitel Pesepdopaa mo paccesHuro o -dactuil. [lmanerapras monens atoma. [loctymater bopa.
Wznydyenne u norsomienne GOTOHOB IPHU Iepexo/ie aToMa C OJHOTO YPOBHS YHEPTUH Ha Apyroil. Bumsl cnekTpo. CriekTp ypoBHEH
9HEpPIUu aToMa BOA0OPOJa.

BomnHoBrle cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynspHO-BOJHOBOH Tyaiu3M.

CIHOHTaHHOE W BBIHYKJCHHOE H3ITy4YCHHE.

TexHuueckue ycTpoHCTBa M NPaKTHUECKOE IPUMEHEHHE: CIEKTpaJbHBIH aHaIN3 (CHEKTPOCKOIN), Jla3ep, KBAaHTOBBIN
KOMIIBIOTED.

Lemoncmpayuu

Mopgens onbiTa Pesepdopna. Onpenenenne JUIMHBI BOJIHBI Ja3epa.

HabnrogeHnue muHEHYaThIX CIIEKTPOB U3IydeHus. Jlasep.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomul

HabmroneHne mTUHEHIaTOro CIIEKTPa.

Tema 3. Amommnoe aopo

OKCHEepUMEHTHI, JO0Ka3bIBAIOIIME CIIOKHOCTh CTpoeHusi siapa. OTkpbiThe panuoakTuBHOCTH. OmbiThl Pesepdopna mo
OTIPEJICTICHUIO COCTaBa paJMOaKTHBHOTO m3mydeHns. CBoicTBa anbda-, 6eTa-, raMMa-u3iy4eHus. BianusHue paguoakTHBHOCTH Ha
XKUBBIE OpraHu3MBbl. OTKpbITHE MPOTOHA M HeWTpoHa. HyknonHas monens anpa ['eiizen6epra—lBanenko. 3apsa sapa. MaccoBoe
qucno sapa. M3orombl. Anbda-pacman. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman. ['amma-m3nydenue. 3aKOH PajMOaKTUBHOTO
pacmiazia. OHEprys CBSI3H HYKJIOHOB B siipe. SlnepHsie cuutbl. Jledekt Macchl sapa.

SAnepubie peakuuu. enenwe u cuHTE3 snep. SAxepHsrii peakrop. Tepmosaepnslii cuHTe3. [IpoOiIeMbl W TMEPCIEKTHUBBI
SIIEPHON SHEPreTHKH. DKOJOTHYECKHE aCHEeKTHl SAepHON SHEpreTHKH. DJIeMeHTapHble JacTUIbl. OTKphITHE MO3UTPOHA. MeToIbl
HaOJIOZICHUS U PETUCTPALINH 3JIEMEHTAPHBIX YacTHL. PyHnaMeHTaIbHbIe B3aUMOIeHCTBH. ENMHCTBO (hpr3ndecKkoii KapTHHBI MUpA.

TexHHYecKHe yCTPOWCTBA M MPAKTHYECKOE IPUMEHEHHE: TO3UMETp, KaMepa BuiibcoHa, sepHblii peakTop, aToMHast boM0a.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomul

HccrenoBanue TpekoB YacTHII (TI0 TOTOBBIM QOTOrpadusim).

Pa3gen 8. DjieMeHTHI AaCTPOHOMMM M ACTPOPU3MKH

Oransl pa3BUTUs acTpoHoMUH. [IprukiIangHOE 1 MUPOBO33PEHYECKOE 3HAUECHUE ACTPOHOMUM.

Bupn 3Bé3nnoro HeOa. Co3Be3nus, spKue 3BE3/IbI, INIAHETH, NX BHJIMMOE JABHKEHHE.

ConHedHas cucTema.

Connue. ConHeuHast akTUBHOCTh. Mcrounnk 3neprun ConHua u 3BE3/1. 3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKU. J(uarpamma
«CTIEKTPAIbHBIN KJIACC — CBETUMOCTBY. 3BE3/bl TTABHOM MOCIEN0BATEIbHOCTH. 3aBUCHMOCTb «Macca — CBETHMOCTBY» Ui 3BE3]
TJIABHOW TIOCIIeZ0BaTeNbHOCTH. BHyTpeHHee cTpoenue 3BE3a. COBpeMEHHBIE TNMPEICTABICHHUS O IMPOUCXOKICHWH M SBOJIOIUHN
Comnaia u 3B€311. DTanbl ku3HA 3BE31. Miteunsiii [1yTs — Hama [anaktuka. [Tonoxenune n nmwkenne ConHna B ['amaktuke. THITBI
rajakTuk. PanuoranakTiku n kBaszapbl. UEpHbIE ABIPHI B sAapax ranakTvk. Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa66ua.
Pas6eranme ramaxtuk. Teopus bonsmmoro B3peiBa. PennkroBoe n3nmydenne .MacmtabHas cTpykTypa BeenenHoi. MeraramakTuka.
Hepeménnsie mpoOIeMbl aCTPOHOMUH.

Yuenuuecxue nabniooenus

HaGmionenust HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX HPHIOXKECHUH Ul ONPEAEICHUS IOJI0XKEHHS
HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3ausi CEeBEPHOTO MOyIIApHs U SIPKHE 3BE3IBL.

HaGmonenus B Teneckon JIyHsl, Tutanet, Mneunoro Ilyrtn.

O0o0maoniee NOBTOpeHne

Ponp ¢u3Mkm ¥ acTpOHOMHM B 3KOHOMHYECKOH, TEXHOJOTHUYECKOHW, CONMANbHOW M ITHYECKOW cdepax AeaTeabHOCTH
YEJIOBEKa, POJIb M MECTO (DM3MKHM M acCTPOHOMHH B COBPEMEHHOH HAyYHOW KapTHHE MHpa, POIb (H3NIECKOH TEOpHUH B
(hopMHpPOBaHUM NpEACTaBICHUH O (U3NUECKON KapTHHE MHpPa, MecTO (PU3NUECKON KapTHHBI MHUpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX NIPEJCTABICHUN O IPUPOJE.



Me:knpeaMeTHbIe CBSA3H

W3zyyenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kiacce ocymIecTBISICTCS C YYETOM COICPIKATENbHBIX MEKIPEIMETHBIX
CBSI3€H C KypcaMM MaTeMaTHKH, OMOJIOTHH, XMMUH, Teorpauu 1 TEXHOJIOTHU.

Medicnpeomemuvle nonamus, CBI3aHHBIE ¢ U3yYEHHEM METOJIOB HAYYHOTO IO3HAHUS: SIBICHHWE, HAYYHBIH (hakT, THUIOTE3a,
¢du3nyeckas BeIMYMHA, 3aKOH, TEOPHsl, HAOIIOJCHNE, IKCIIEPUMEHT, MOACINPOBAHUE, MOJENb, H3MEPEHHE.

Mamemamuxa: peIIeHUE CHUCTEMBl YpaBHEHHH, TPUTOHOMETPHUYECKHE (YHKIHWU: CHHYC, KOCHHYC, TAHTCHC, KOTAaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M UX NMPOEKIUM HA OCH KOOPAUHAT, CIIOKEHHE BEKTOPOB, IMPOHM3BOIHEIE
9JIEMEHTAPHBIX (DYHKUUH, TPU3HAKU MTOJI00HS TPEYTOIHHUKOB, ONPEeICHUE TUTOIa I IUIOCKUX (QUryp U 0ObEMa Tel.

bBuonozus: snexrpudeckue sIBICHUS B )KHUBOW MIPUPOJIE, KOIeOaTeIbHbIe IBIKEHUS B )KHUBOH NMPUPOJIE, ONTUYECKUE SIBICHUS
B )KMBOH IIPUPOJE, EUCTBUE palUallii HA KUBBIE OPraHU3MBI.

Xumus: CTpoeHHE aTOMOB M MOJEKYJ, KpHCTalsIMuecKas CTPYKTypa TBEPIABIX Tell, MEXaHM3Mbl OOpa30BaHUA
KPUCTAJZINYECKON PEIIETKY, CIIEKTPaIbHBIN aHAIN3.

TI'eocpagpus: MarHWTHBIE IONIOCAa 3E€MIIH, 3aJ€XH MarHUTHBIX PyA, (OTOCHhEMKA 3€MHOW IOBEPXHOCTH, IPEICKa3aHUE
3eMJIETPSICEHUH.

Texnonoeus: NUHUM 3JIEKTPOIIEpEeNay, I'€HEpaTop INEPEMEHHOIO TOKa, JJIEKTPOJBUrATeNb, MHAYKIMOHHAs Iedb, pajap,
paauonpuéMHUK, TEICBU30D, aHTeHHA, TeaedoH, CBU-neus, MpOeKIMOHHBIH anmapaT, BOJIOKOHHAS ONTHKA, COJTHEYHAs OaTapes.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «®Du3MKa» Ha ypOBHE CpemHero obmero oOpa3oBaHHs (0a30BBI YPOBEHB) JOIDKHO

00eCTIeYnTh JOCTIDKEHHE CICAYIOMINX IMYHOCTHBIX, METAIIPEIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
JJMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pE3yNbTaThl OCBOEHHS y4deOHOro mnpeamera «@DH3MKa» MOIDKHBI OTpaXkaTh T'OTOBHOCTh M CHOCOOHOCTh
00yUaroImuxcss PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3MIMEH JUYHOCTH, CUCTEMOI IIEHHOCTHBIX OpPHCHTAIUH,
MMO3UTHUBHBIX BHYTPEHHUX YOEXKICHHWH, COOTBETCTBYIOIIMUX TPAAWIHNOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIecTBa, pacIIpeHHe
JKU3HEHHOI'O OIBITA U OIbITA JEATECILHOCTH B IIPOLIECCE PEAIM3ALMA OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHOW NEATEIBHOCTH, B
TOM YHCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKMAHCKOW TIO3HUIIUM OOYYArOIIErocss KaK aKTUBHOTO M OTBETCTBCHHOTO WICHAa POCCHHCKOTO
o0I11ecTBa; IPUHATHE TPAAUIIHOHHBIX 00IIIEYeIOBEYECKIX TYMaHUCTHYECKUX U JIEMOKPATUIECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIESTEIHHOCTh B MHTEpPECaX I'PakJaHCKOTO OOIIecTBa, y4aCTBOBAaTh B CaMOYIIPABJICHUHU B
00pa3oBaTeNFHON OpraHW3alii;yMEHHE B3aUMOJCHCTBOBATh C COIMAIHHBIMI WHCTUTYTAMH B COOTBETCTBHH C WX (DYHKIUSIMH U
HA3HaYEHUEM;TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTpHOTHYECKOTO BOCTUTAHMSI:

c(hOpMHUPOBAHHOCT POCCHUICKON TPAKIAHCKON HACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIIEHHE K FOCYJaPCTBEHHBIM CHUMBOJIAM, IOCTHIKEHHSIM POCCHUUCKUX YUEHBIX B 00J1aCTH (DM3UKH U TEXHUKH;

3) IyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEACHUS;

CIOCOOHOCTh OIICHMBATH CHUTYAIIMI0 W IPUHHMATh OCO3HAHHBIC PEIICHUS, OPHEHTHPYSICh HA MOPAILHO-HPABCTBECHHEIC
HOPMBI ¥ IEHHOCTH, B TOM YHCJI€ B JCSITEIHHOCTH YIEHOT0;0CO3HAHNE JIMYHOTO BKJIAa/1a B IIOCTPOEHUE YCTOMYMBOTO OyAyIIero;

4) 3CTeTHYeCKOro BOCIUTAHUSA:

3CTETHYECKOE OTHOILICHNE K MUPY, BKJIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA, MPUCYIIETo (PU3NUECKOI HayKe;

5) Tpya0BOT0 BOCIUTAHUS:

HHTEpEC K Pa3IMIHbIM cepam npodecCHoHATEHON IeATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PM3UKOHM U TEXHUKOH, YMEHHE
COBEpIIATh OCO3HAHHBII BEIOODP Oymymiel npodeccuu n peaan30BbIBaTh COOCTBEHHBIE KM3HEHHbIE TUIaHbI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M caM000pa30BaHuIo B 001acTi pU3MKN Ha POTSDKEHUH BCEH KU3HHU;

6) 9K0JI0rHYeCKOr0 BOCTIUTAHMSI

c(hOpMUPOBAHHOCTB 3KOJIOTHYECKOH KyJIbTYpBI, 0CO3HAHHUE TTI00AIBHOTO XapaKTepa IKOJIOTHUECKHX Mpodiiem;

IUTAHUPOBAHHE U OCYLIECTBIECHHE ACUCTBHM B OKpY)KAIOLIEW Cpele Ha OCHOBE 3HAHUS Ieled yCTOMYMBOrO pPa3BUTHUS
YEJI0BEYECTBA;

pacIIpeHne OIBITa IEATSIFHOCTH SKOJIOTHIECKOM HAIIPaBICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUHN TI0 (PHU3HKE;

7) LEHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (HU3NIECKOIT HAYKH;

OCO3HaHWE [EHHOCTH HAayYHOW NEeATEIHHOCTH, TOTOBHOCTH B TPOILECCe M3YYCHUS (DU3WKH OCYIIECTBIATH MPOEKTHYIO H
HCCIJIEI0BATEIIbCKYIO JCSATEIbHOCTh HHAUBUAYAIbHO U B IPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATBI



Ilo3HaBaTenbHBIC YHHBePCcAJIbHbIC y4eOHbIe NeiicTBUSA
Ba3zoBble Joruyeckne aeiicTeus:

CaMOCTOATENBHO (DOPMYIINPOBATE M aKTYaJIM3UPOBATh MPOOIEMY, paCCMaTPHBATh €€ BCECTOPOHHE;

OTIPEIETISIT IEN ASSTEIbHOCTH, 3a/1aBaTh MAPaMETPhI U KPUTEPHUHU UX JOCTIKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYNS B PACCMATPUBAEMBIX (DU3MUYECKUX SIBIICHHSX;

pa3pabaThIBaTh IJIaH PELICHUS MPOOIEMBI ¢ yIETOM aHAIN3a HMEIOLIUXCA MaTepHaIbHBIX 1 HEMATEePUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBHI B JESTEIBHOCTH, OLCHHWBATH COOTBETCTBHE PE3yIbTaTOB LEJSIM, OLEHHBATh PHUCKH IOCIEICTBUH
JIeSITENIEHOCTH;

KOOPJMHHUPOBATH U BBIMOJIHATH PaOdOTy B YCIOBHSX PEATHHOT0, BUPTYJIILHOTO U KOMOWHUPOBAHHOT'O B3aMMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIIUICHHUE TIPH PELICHUH )KU3HEHHBIX IPOOJIEM.

Ba3oBble ncciienoBarebcKue AeiicTBHS:

BJIaJIeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH HOHITUSIMHA ¥ METOJIaMH (PM3HYECKOH HAYKH;

BJIANIETh HABBIKAMHU Y4EOHO-HCCIICOBATEIBCKOW W TPOCKTHOW [EATCTFHOCTH B 007acTH (DU3HWKH, CHOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY IIOMCKY METOJOB pEIICHUS 3afad (U3NUECKOTO COJICP)KaHMSA, MPUMEHEHHIO Pa3IMIHBIX
METOJIOB IIO3HAHUS;

BJIaICTh BUAAMU JACATCIBHOCTH IO MOJYYCHUIO HOBOT'O 3HaHUA, €ro MHTCPHpETAlUH, Hpeo6pa3OBaH1/1}o U NPUMCHCHUIO B
Pa3INYHBIX YYEOHBIX CUTYalHsIX, B TOM YHCIIE IPH CO3IaHUN YUCOHBIX IPOSKTOB B 00IAaCTH (HH3HKH;

BBIABJIATE TMPUYUHHO-CICACTBECHHBIC CBA3W W aKTyaJlU3WpoOBaTh 3aJaydy, BBIABHUIATb TUIIOTC3Y eé peuiCHus, HaXOAUTb
apryMEHTHI U1 J0Ka3aTe/IbCTBA CBOMX YTBEP KICHUH, 3a1aBaTh IapaMeTphl U KPUTCPUU PEILICHMS,;

aHAJTM3MPOBATh IIOJyYCHHBIE B XOJIE€ PELICHUS 33Jauyd pe3yibTaTbl, KPUTHYECKH OIEHMBATh WX JOCTOBEPHOCTH,
MIPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHAX;

CTaBUTH U popMynHUpoBaTh COOCTBEHHBIE 33/1a41 B 00pa30BaTENIbHOM JEITEILHOCTH, B TOM YHCIIE IPH U3yYeHUH (HUBHKH;

JIaBaTh OIIEHKY HOBBIM CHUTYallHsM, OLICHUBATh IPHOOPETEHHBIN OMBIT;

YMETh IIEPEHOCHTH 3HAHHA 10 (PU3MKE B MPAKTHUECKYIO 00IACTh )KU3HEICSTEIbHOCTH;

yMeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00acTel;

BbIABUTATb HOBBIC UACH, IpEAJIaraTb OPUTHHAJIIbHBIC TOAXOAbl U PCHICHUA,

CTaBUTH MPOOJIEMBI U 33/1a9H, JIOIYCKAIOIINE aJbTePHATHBHBIE PEIICHHS.

Pa6ora ¢c undopmanueii:

BJIaJICTh HaBbIKAMU IMOJYYCHUS I/IH(bOpMaHI/II/I (I)I/I3I/I‘IGCKOFO COACPIKAHUA U3 MUCTOYHHUKOB PAa3HBIX TUIIOB, CAMOCTOATEIBHO
OCYIIECTBIISITH MOUCK, aHAJIN3, CHCTEMATH3AIMI0 ¥ HHTEPIIPETalN0 NHPOPMAIINHU Pa3INIHbIX BUAOB U (GOPM NPEICTaBICHHUS;

OLIEHMBATh JOCTOBEPHOCTH HH(OPMALIHH;

HCIIOJIB30BATh CcpeacTtBa I/IH(i)OpMaHI/IOHHI)IX u KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B peuICcHun KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M OPraHM3allMOHHBIX 3a/lad ¢ CcoOIoJieHneM TpeOOBaHWH IPrOHOMHKH, TEXHHKH O€301MacHOCTH, THUTHEHBI,
pecypcocOepekeHns1, MPaBOBBIX M 3THYECKUX HOPM, HOPM HH(POPMAIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COAEP)KAHWS B PaziM4HbIX (opMaTax ¢ y4€TOM Ha3HaueHHs HHPOPMAIMU U 1IeJIeBOM
ayJIMTOPHH, BEIOHpasi ONTUMANIbHYIO (OpMY TIPECTABICHHS U BU3YaIH3aLHH.

KomMyHHUKaTHBHBIC YHHBepCaIbHbIe yueOHbIe 1eHCTBHA:

OCYIIECTBJIATH OOIICHNE Ha YpOKax (PM3UKH M BO BHE-YPOUHOU JAEATEITHHOCTH;

pacro3HaBaTh MPEIITOCHUIKH KOH(GINKTHBIX CUTYAIlH U CMATYATh KOH(IUKTEI,

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOYKY 3PEHUS C UCIIOIb30BAHUEM A3BIKOBBIX CPEJCTB;

TIOHMMATh U UCIIOJIb30BATh TPENMYILECTBA KOMaHIHOW ¥ HHIMBHIYaIbHOH paOoThI;

BBIOMpPATh TEMAaTHKy M METOABI COBMECTHBIX IEHCTBHH C y4€TOM OOIIMX HWHTEPECOB M BO3MOXKHOCTEH Ka)IIOTO UJIEeHa
KOJIJIEKTHBA;

MPUHUMATh LEH COBMECTHOW JAEATENbHOCTH, OPraHU30BBIBATb U KOOPAMHUPOBATh JEUCTBUS MO €€ JIOCTHXKEHUIO:
COCTaBIIATH TUIAH JEHCTBUH, pacTIpe/IeNIATh PO ¢ yYETOM MHEHIH yYaCTHUKOB, 00CYKAATh Pe3yIbTaThl COBMECTHON PaOOTHI;

OIIEHUBATh KaY€CTBO CBOETO BKJIA/Ia M KAXKIAOTO yIaCTHHUKA KOMaHABI B OOIIMI pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

IIpe/JlaraTh HOBbIE IPOEKTHI, OLICHUBATh UIEH C MO3UIMH HOBU3HBI, OPUTMHAILHOCTH, IPAKTUYECKOM 3HAUMMOCTH;

OCYIIECTBJISATH TIO3UTHBHOE CTPATETHYECKOE MOBEICHNE B PA3IMYHBIX CUTYaIUSIX, MPOSBISATH TBOPUECTBO M BOOOpaKEHHE,
OBbITh MHUIIMATHBHBIM.

PeryasiTuBHBIe yHHBepcaabHbIe y4eOHbIe AeiicTBHS
Camoopranuzaums:
CaMOCTOSTENIFHO OCYIIECTBIIATH NMO3HABATENBHYIO NEATEIFHOCTh B 00JIaCTH (DM3WKHM W aCTPOHOMHH, BBIABIISATH IPOOIEMBL,
CTaBUTH U (popMynupoBaTh COOCTBEHHBIE 3a1a4H;
CaMOCTOSITENILHO COCTaBJISITh [UIAH PELICHUS PacYETHBIX M Ka4eCTBEHHBIX 3a/1a4, IIJIaH BBIIIOJIHEHHUS IPAKTUUECKON paboThI C
Y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH ¥ MTPEAIOYTECHU;
JTaBaTh OIIEHKY HOBBIM CHTYaIHSIM;
pacuMpsATh paMK{ Y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX NPEATIOYTECHHH;



JienaTh OCO3HAHHBIN BBIOODP, apIyMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a PELICHUE;

OLICHMBATh IMPUOOPETEHHBIA OIBIT; CHOCOOCTBOBaThH (OPMHUPOBAHUIO M NPOSBICHUIO SPYAULMH B o0nacth (u3MKH,
MTOCTOSTHHO TTOBBIIIATE CBOM 00pa30BaTENILHBIN U KYJIbTYPHBIH YPOBECHD.

CaMOKOHTPOJIb, YMOIHOHAJILHBI HHTEIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B AEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIETIM;

BJIAJICTh HABBIKAMH MTO3HABATEIHEHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUI M MBICIHUTEIBHBIX MPOIECCOB, MX
Pe3yNbTaTOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pe(IIEKCHH JIJIsl OLIEHKH CUTYaIlH, BEIOOpa BEPHOTO PEIICHUS;

yMEeTh OLICHUBaThb PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHMS 10 UX CHUKEHUIO; NPUHUMATh MOTUBBI M apryMEHTHI
IPYTUX TIPH aHATIU3e Pe3yIbTATOB NEATEIHLHOCTH; IPUHAMATH Ce0s, TOHIMAsl CBOU HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTHI APYTHUX MIPU aHANN3E PE3yNbTaTOB AEATENbHOCTY;

NPU3HABaTh CBOE MPABO M MPaBO JIPYTHX HA OIIHUOKH.

B mpomecce mocTHKeHUS THMYHOCTHBIX PE3YNBTATOB OCBOCHHUS TPOTPAMMBI 1O (PH3HMKE IS YPOBHS CPEIHETro o0miero
00pa3oBaHUs Y 00YJaIONINXCS COBEPIICHCTBYETCS YMOLINOHANBHBIN HHTEIUICKT, IPEANOIararouii copMHUpOBaHHOCTE:

CaMOCO3HAHUS, BKIIIOYAIOLIET0 CHOCOOHOCTh NOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHHE, BHICTh HANpaBJICHUS Pa3BUTUA
COOCTBEHHOW 3MOLIMOHAIBHOM Cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJb, yMEHHE IPHHUMATh OTBETCTBEHHOCTH 3a CBOE IIOBEICHHE,
CHOC06HOCTI) aalTUPOBATHECA K SOMOIIMOHAJIbHBIM U3MCHCHUAM U IPOSABJIATH FI/I6KOCTB, 6I>ITI:. OTKPBITBIM HOBOMY;

BHyTpeHHeﬁ MOTHBAIUH, BKHIO‘IaIOL[Ieﬁ CTPEMJICHUC K JOCTUIKCHUIO LICIIU U YCIIEXY, ONTUMHU3M, HHUIIUATUBHOCTb, YMCHHC
JIefiCTBOBATH UCXOIS 3 CBOMX BO3MOXKHOCTEH;

SMIMATHH, BKIIOYAIONICH CIOCOOHOCTh MOHUMATh SYMOLMOHAIBHOE COCTOSHUE OPYTUX, YIUTHIBATH €TO MPH OCYIIECTBICHUU
0011IeHH s, CHOCOOHOCTh K COYYBCTBHUIO M CONIEPEIKMBAHUIO;

COLMANEHBIX HABBIKOB, BKITIOYAIOMINX CHOCOOHOCTHh BEICTPAMBATH OTHOIICHUS C APYTHMH JIFOJBMH, 3a00THTHCS, MPOSBIATH
HHTEpeC U pa3pemaTh KOHPIUKTEL

MNPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjacce mpeaMeTHBIC Pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPakaTh CPOPMUPOBAHHOCTH Y
oOyJaromuxcs yMEeHUI:

JIEMOHCTPHUPOBATh HA NpPUMEpPax POJib U MECTO (PU3MKH B (HOPMHPOBAHMU COBPEMEHHOW HAy4YHOH KapTHHBI MHpa, B
Pa3BUTHU COBPEMEHHOM TEXHUKU U TEXHOJIOTHH, B IPAKTUYECKON AEATEIbHOCTH JIIOACH;

YYNTBIBaTh TPAHUIBI TMPUMEHEHHS H3YYCHHBIX (U3UYECKUX MOJENeH: MaTepHaibHas TOYKa, HWHEpPIHATbHAs CHCTEMa
oTcuéra, abCOMIOTHO TBEPAOE TEJO, WICAIBbHBI Ta3, MOJEIM CTPOCHHS Ta30B, MKHJIKOCTEH W TBEPABIX TeJ, TOYEUYHBIN
ANIEKTPUYCCKHIA 3apsil IIPH pelneHrn GU3NIECKUX 3a/1a4;

pacmo3HaBath (u3WYeckue SBICHHSA (TIPOLECCH) W OOBACHATH WX Ha OCHOBE 3aKOHOB MEXAaHHWKH, MOJEKYJISPHO-
KUHETUYECKOW TEOpPUH CTPOEHHMS BEIIECTBA U 3JEKTPOJUHAMHUKHU: PAaBHOMEPHOE M PaBHOYCKOPEHHOE NPSMOJIMHEHHOE ABH)KEHUE,
CcBOOOMHOE MajeHHUE TEJ, JBMKCHUE IO OKPY)XHOCTH, WHEPIHsI, B3auMoOeicTBHE Tei, Muddy3us, OpOyHOBCKOE IBHKCHHE,
CTPOCHHUE KHUIKOCTeH W TBEPHABIX TEN, M3MEHEHHE 00bEMa Tell P HarpeBaHUM (OXJIaKICHUH), TEIUIOBOE PaBHOBECHUE, HCIIApEHHUE,
KOHJIeHCallMs, TUIaBJIEHUE, KPUCTAJUIM3alMs, KUIEHUE, BIaKHOCTh BO3]lyXa, MOBBIIICHHE JABJICHHS raza MpHU €ro HarpeBaHUU B
3aKPBITOM COCY/IE, CBS3b MEXKTy ITapaMeTpaMu COCTOSIHHSI Ta3a B U30TPOIIeccax, dJEKTPHU3AIHS Tell, B3aUMOJICHCTBUE 3apsI/IOB;

ONHCHIBATh MEXaHWUYECKOE IBMIKEHHE, WCIONB3Yysd (U3NYECKHUE BEITUYHMHBI: KOOpJAWHATA, MyTh, NEpEMEIICHHEe, CKOPOCTh,
YCKOpEHHE, Macca Tella, CHa, HMMITyJIbC Tela, KHHETHYSCKas SHEpPrus, MNOTCHIMAIbHAsS JHEPIUs, MeXaHWdyeckas paboTa,
MEXaHUYECKasi MOUTHOCTB; P OITUCAHUN MPABUIIBHO TPAKTOBATh (PU3UYECKUM CMBICH HCIIONB3YEMbIX BEJIHYUH, UX 0003HAYCHUS U
€IMHUIIBI, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PM3MUECKYIO BEIMUNHY C APYTUMH BEJTUUNHAMHU;

OTHCHIBATH M3YYCHHBIC TCIUIOBBIC CBOMCTBA TEJl M TCILIOBHIC SIBICHHS, UCIIONB3YS (DM3MYCCKUC BEIUYMHBI: JaBJICHUE Ta3a,
TeMIIepaTypa, CpeOHssl KUHETHYeCKas HHEPIrHsi XaOoTHYECKOro ABMXKEHHUS MOJIEKYJ, CpeOHEKBaApaTH4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS YHEPTHs, paboTa raza, KodhGUIMEHT MOoJIe3HOro ISHCTBUS TEIIOBOTO JBUTATENS; IPH OTIMCAHUN
MPaBWJIBHO TPAKTOBATh (M3WUECKUH CMBICT HCIOJIB3YEMBIX BEIWYMH, MX OOO3HAYEHWS W EIWHMIBI, HAXOAWTH (OPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3UYECKYIO BEJTHYUHY C JPYTUMH BEIHIUHAM;

OTHCHIBATH NU3YYCHHBIE DIIEKTPUIECKHE CBOMCTBA BEIIECTBA U JJICKTPUUIECKUE SBICHUS (TIPOIECCHI), UCTIONB3YS (PU3NIECKUE
BEJIMYMHBL: JIEKTPUUECKUN 3apsif, IEKTPUUECKOE 1Mo, HAanpsHKEHHOCTD T0JIsA, MOTEHIHMAN, PA3HOCTh MOTEHIIMAIOB; IIPU OTHMCAHUHU
MPAaBUJIBHO TPAKTOBATh (PH3MUCCKUM CMBICT HCIOJIb3yEMBIX BCIUYHMH, MX OOO3HAYCHHS M COUHHMIL, YKAa3bIBaTh (HOPMYIIEI,
CBSI3BIBAIOIIUE TAHHYIO (PU3UUCCKYIO BEIMYUHY C JPYTUMH BEIHYUHAMH;

aHATM3UPOBATh (U3MYECKUE TPOIECCHl W SABICHHS, HMCIIONB3YyS (PU3MYecKre 3aKOHBI W TPHUHIHUIBI: 3aKOH BCEMHPHOTO
tarotenus, I, II u III 3axonsl HeloToHa, 3aKOH COXpaHEHHsS] MEXAHWYECKOW PHEPTUU, 3aKOH COXPAHEHUS HMMITYJbCa, MPUHLIUIT
CYNEpIO3UIUN CUJI, IPUHIUI PAaBHOMNPABHUS MHEPUHUANBHBIX CHUCTEM OTCUYETA, MOJIEKYJISPHO-KUHETHYECKYIO TEOPHIO CTPOCHHS
BEII[ECTBA, T'a30BbIC 3aKOHBI, CBSI3b CPEAHEH KHHETHUECKON SHEPTUU TEIUIOBOTO IBIKEHHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIepaTypo,
MEepPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHHs 3JIEKTPUUYECKOro 3apsna, 3akoH KysoHa, mpu 3TOM pa3auvarh CIOBECHYIO
(hOopMyYITHPOBKY 3aKOHA, €F0 MATEMATHYSCKOE BBIPAKEHHE U YCIIOBHS (TPAHHUIIBI, 00JIACTH) IPUMEHUMOCTH;



OOBSCHITH OCHOBHBIE INPHUHIMIIBI IEHCTBUS MallMH, NMPUOOPOB M TEXHUYECKUX YCTPOWCTB; pas3iiMyaTh YCIOBHS HX
0€3011aCHOT'0 UCIIOIb30BAHMSI B IIOBCEAHEBHOM KH3HHU;

BBINIOTHATH SKCIEPUMEHTBI M0 UCCIIEA0BAHNIO (PU3NUECKHUX SIBICHUIN U IPOLIECCOB C MCIOIb30BAHNEM MPSAMBIX U KOCBEHHBIX
W3MEpeHuil, mpu STOM (GOPMYNIHPOBaTH MpoOIEMy/3aAady ¥ THIIOTE3Y YUEOHOTO SKCIEPUMEHTa, COOMpATh YCTAHOBKY W3
NPETI0KEHHOT0 000pYI0BaHUsI, IPOBOIUTE ONBIT U (GOPMYIHPOBATH BBHIBO/IBI;

OCYIIECTBIISITh TIPSIMBIE W KOCBEHHbIC M3MEpEHHs (DU3MYECKMX BEIUYUH, NIPU 3TOM BBIOMpPATh ONTUMAIBHBIA CHOCOO
N3MEPEHNUS U MCIOIb30BaTh H3BECTHBIE METOIBI OIICHKH MTOTPEITHOCTEH H3MEPEHHUH;

UCCIIEOBaTh 3aBUCUMOCTH MEXAY (U3MUECKHMMHU BEIWYMHAMHU C HCIIOJIB30BAHHEM MPSIMBIX H3MEPEHUH, IMPHU ITOM
KOHCTPYHUpPOBATh YCTAaHOBKY, (PUKCHpOBAThb pe3yibTaThbl MOJIYYCHHOW 3aBHCUMOCTH (DM3UUECKMX BEJIMYMH B BHIE TaOIHIl H
rpa(uKoB, AETATh BBIBOABI IO PE3yIbTaTaM HCCIIEIOBAHUS;

coOioiaTh NpaBmiIa 0E30IacHOrO TPpyZAa MPU MPOBEICHUH HCCIIENOBaHWH B paMKax Yy4eOHOro SKCIIEpUMEHTa, y4eOHO-
HCCIIEI0BATEIbCKON M MPOEKTHOM NEeATEIbHOCTH C UCTIONb30BAaHUEM N3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHHMS;

pemiate pacuéTHBIC 3a/add C SBHO 33aaHHON (pU3nMYecKol MOAENbBI0, MCHONB3Ys (H3MUYECKHE 3aKOHBI M IIPHUHIMIBI, Ha
OCHOBE aHAJM3a YCIOBHS 3aJa4l BHIOMPATh (PH3MUECKYIO MOJEIb, BBLACIATH (PH3MUECKie BEIMYHUHBI U (HOPMYJIBI, HEOOXOIMMEIE
JUIsl €€ pelleHus], TPOBOANUTH PACUETHI M OLIEHUBATh PEATbHOCTH MOJYYEHHOT0 3HaUeHHsl (PH3HMYECKOH BETUUUHBL;

pemiath KauecTBEHHbIC 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUHMBYIO LIENOYKY pAacCyKACHUH ¢ Omopod Ha
N3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3MUECCKHE SIBJICHNS;

UCIIONIb30BaTh TPH  pEIIeHMHM Yy4eOHBIX 3aJad  COBpPEMEHHble HH(QOPMAIMOHHBIE TEXHOJIOTMM JUIsl  IIOWCKa,
CTPYKTYPHUPOBAHUS, MHTEPIPETAMH U MPECTaBICHHs] YUeOHONH W Hay4YHO-MOMYJIAPHOW MH(POPMAIMH, OITYyYSeHHON U3 pa3IMuHbIX
HCTOYHHMKOB, KPUTHUECKH aHAIN3UPOBATH MOTYIaeMyI0 HHPOPMAIIHIO;

MIPUBOJNTH TPUMEPHI BKJIAJa POCCHHCKHX M 3apyOCKHBIX yYEHBIX-(DU3MKOB B Pa3BUTHE HAYKH, OOBSCHEHHE MPOLECCOB
OKpYXKAaIOLIEro MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

UCTIONIH30BATh TEOPETHUECKHE 3HAHUS 110 (PM3HKE B MOBCETHEBHON XXU3HU T oOecIieueHns: 6e30II1acHOCTH IIPH 0OpaIeHIH
¢ mpubOpaMH ¥ TEXHHYECKHMH YCTPOWCTBAMH, AJISI COXPAHEHUS 370POBbSI U COONIOACHUS HOPM SKOJOTHYECKOTO ITOBEACHHS B
OKpy>Karoulel cpene;

paborath B TpyHIle C BBIIOJIHEHHWEM pa3lIMYHBIX COLMAJBHBIX pOJIed, IJIaHUpOBaTh pabOTy TPYNIbI, PalUOHAIBHO
pacipeneniTh 00sI3aHHOCTH W TUIAHUPOBATh JEITEIFHOCTh B HECTAH/IAPTHBIX CUTYAIUSIX, a/ICKBATHO OLIEHMBATH BKJIAJ KaXKIOTO M3
YYaCTHHUKOB IPYMIIbl B PELICHUE PACCMATPUBAEMON MTPOOIIEMBI.

K konimy oOy4enust B 11 kiiacce npeiMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh C()OPMHUPOBAHHOCTH Y
00yJaloMmuXxcst YMEHHUH:

JIEMOHCTPHPOBATh HA TPHMEPax poilb M MECTO (HU3UKM B (OPMHUPOBAHHMHM COBPEMEHHOW Hay4YHOW KapTHHBI MHpa, B
Pa3BUTUH COBPEMEHHOIN TEXHHMKH M TEXHOJIOTHH, B MPAKTHYECKOW JESTENIbHOCTU JIFOJIEH, LENOCTHOCTh M €IMHCTBO (DU3MUYECKOit
KapTHUHBI MUPa;

YUUTHIBATh TPAaHHUIBl NPUMEHEHHS H3YYEHHBIX (QHU3MYECKUX MOJETeH: TOUEUHBIH SIEKTPUYECKHH 3apsj, Jyd CBeTa,
TOYEYHBIH UCTOYHUK CBETA, SIZIEPHAS MOJIENIb aTOMa, HYKJIOHHAs! MOJIeNIb aTOMHOTO S,Ipa NMPH pelieHu: HU3MUECKUX 3a71ad;

pacrio3HaBaTh (hU3UUECKHE SBICHUs (IIPOLECCh) U OOBSICHATH MX Ha OCHOBE 3aKOHOB DJIEKTPOJMHAMHMKH W KBaHTOBOM
(U3HUKH: SIEKTpUYECKast IPOBOJMMOCTb, TETJIOBOE, CBETOBOE, XNMHUYECKOE, MATHUTHOE JICHCTBHS TOKa, B3aUMOJICHCTBHE MarHUTOB,
JIEKTPOMarHuTHas MHIAYKIUS, ACHCTBHE MarHUTHOTO IOJISl Ha ITPOBOAHUK C TOKOM M JBIDKYIIMIiCS 3apsij, 3JI€KTPOMarHWTHBIE
KosieOaHHUsT ¥ BOJHBI, NPSMOJIMHEHHOE paclpOCTpaHEHHE CBeTa, OTpPaXKeHHe, MpejomieHue, uHTepdepeHuns, audpakuus u
MOJIApU3aLUsl CBETa, JUcIepcHust cBera, (oroanekrpuueckuil sddekr (dhorodddexr), cBeToBOE MaBlICHHE, BO3HHKHOBEHHE
JIMHEHYaTOro CIIeKTpa aToMa BOJIOPO/A, ECTECTBEHHAsI M HCKYCCTBEHHAs! palMOAKTHBHOCTD;

OIMCHIBATh M3YYEHHBIC CBOWMCTBA BellecTBAa (JEKTPUUYECKUE, MArHUTHbBIC, ONTHYECKHE, JJIEKTPUYECKYIO MPOBOJMMOCTH
Pa3MUHBIX CpPel) U DICKTPOMArHUTHBIC SIBJICHHsS (TIPOIIECCHI), MCIHOJIB3Ys (PU3NYECKHE BEJMYMHBI: AJIEKTPUUSCKHN 3apsij, CHia
TOKa, 3JIEKTPUUECKOE HANPSHKEHHE, IEKTPUIECKOE CONPOTHBIIEHHUE, Pa3HOCTh IIOTEHIIMAIIOB, AJIEKTPOABIKYIIAs cHia, paboTa TOKa,
MHIYKLIUSI MarHUTHOTO TOJisl, cuia Amrepa, cuia JlopeHna, WHIYKTUBHOCTh KATYIIKH, SHEPTUsl 3JEKTPHUYECKOT0 U MAarHUTHOTO
HOJICH, Iepuoj W dYacToTa KoneOaHWil B KoneOaTelNbHOM KOHType, 3apsi M CWiIa TOKa B IIPOLECCe TapMOHHYECKHX
JJIEKTPOMAarHUTHBIX KojeOaHui, (OKYyCHOE pacCTOSIHME W ONTHYECKas CHJa JIMH3BI, NPU ONMCAHWUHM NPaBHIBHO TPaKTOBAaTb
(U3MYECKUH CMBICII HCHOJb3YeMbIX BEJIMYMH, WX OOO3HAUCHMS M CIWHMIBI, YKa3blBaTh (HOPMYJIBI, CBS3BIBAIOIINE JaHHYIO
(bU3MYECKYIO BENUYMHY C APYTHMH BEINYNHAMHU;

OIMCHIBATh U3y4YEHHBIC KBAHTOBBIE SIBICHHS U MPOLECCHI, UCTIONB3Ys (PM3MUYECKHE BETMUUHBL: CKOPOCTh 3JEKTPOMAarHUTHBIX
BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, SHEPIUs M MMITyJbc (OTOHA, HEPHOJ IIOJypaciaja, SHEPrHusl CBS3M aTOMHBIX SAEp, NPH
ONMCAHUM MPAaBWIBHO TPAKTOBATh (PU3NYECKUH CMBICI HCHONB3YEMBIX BEIUYUH, MX OOO3HAYCHUS M EIWHMIBI, YKa3bIBaTbh
(hopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIIMUUHY C APYTUMH BETUUUHAMH, BBIYHACIIATH 3HAUCHHE (PU3NIECKON BEITHMUHMHBI;

aHAJIM3MPOBaTh (U3UUECKHE MPOLECCHl M SIBJICHUS, UCIOJb3Yys (PM3NUECKHE 3aKOHBI M NMPUHLOMIBL 3aKoH OMa, 3aKOHbI
MIOCJIEI0OBATENILHOTO M MAapaUIeIbHOTO COECAWHEHUS NIPOBOAHUKOB, 3aK0H Jlxoymni—JleHna, 3aKkOH 371€KTPOMArHUTHOM MHAYKIIWH,
3aKOH NPSIMOJIMHEIHOTO pacIpOCTPAHEHNUS CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI NIPEJIOMIICHNS CBETA, ypaBHEHHE DHHINTEHHA
st poToaddexTa, 3aKOH COXpaHEHUS] SHEPTUH, 3aKOH COXPAHEHHs UMITYJIbCa, 3aKOH COXPAaHEHHMs DJICKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHHs MacCOBOr'0 YHCIIa, TOCTYNAThl bopa, 3aKoH paJuoakTHBHOTO paciaja, NPy 5TOM pa3indaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTHIECKOE BBIPAKEHHUE U YCIIOBHS (TPaHHILBI, 007IaCTH) TPUMEHUMOCTH;



OIIpEJIETIATh HapaBJICHHE BEKTOPa MHIIYKIIMA MarHUTHOTO I0JIs IPOBO/IHKMKA C TOKOM, CHJIBI AMIiepa u cuiibl JlopeHna;

CTPOUTH U ONHMCHIBATh H300pa’keHnE, CO31aBaeMOe TUIOCKUM 3€pKajloM, TOHKOW JIMH3011;

BBINIOJIHATD 9KCIICPUMEHTHI 110 UCCIICIOBAaHUIO (GU3MUYECKHUX SIBJICHHH U IIPOLIECCOB C UCIIOIb30BaHUEM NPSIMBIX U KOCBEHHBIX
W3MEpeHuil: mpu 3ToM (GOPMYIHPOBaTH IpodieMy/3afady ¥ THIIOTE3Y YIeOHOTO SKCIEPHUMEHTa, COOMpATh YCTAHOBKY W3
NIPEATI0KEHHOT0 000PYI0BaHUsL, IIPOBOUTE ONBIT U POPMYIIMPOBATH BHIBOABI;

OCYILECTBIIAT MpSAMbIE M KOCBCHHBIC H3MEPEHHS (U3NYECKUX BENMYHMH, NPU 3TOM BBIOMPAaTh ONTUMAIBHBIH CIIOCO0
U3MEPEHHUS U HCIIONb30BAaTh N3BECTHBIC METOIbI OLICHKHU ITOTPELIHOCTE N3MEpeHuil;

UCCIIeN0BaTh 3aBHCUMOCTH (PM3MYECKUX BEIMYHMH C HCIOJIB30BAaHUEM NPSMBIX M3MEPEHHH: NPH 3TOM KOHCTPYHPOBAaThH
YCTaHOBKY, (DUKCHPOBATh PE3YJbTAThl IMOJYYEHHOH 3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BHJE TaOnuI M rpadukoB, NenaTb
BBIBOJIBI IO PE3YJIbTATaM UCCIIEIOBAHHS;

coOuoiaTh NpaBmiIa 0E30IacHOrO TPyAa NMpPU NPOBEACHUM HCCIENOBaHMH B paMKax y4eOHOrO HKCIIEpUMEHTa, y4eOHO-
UCCJIEI0BATEIbCKOM U IPOEKTHOM NESITEILHOCTH C UCTIONb30BAaHUEM N3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHHS;

penraTb pacyéTHbIC 3aJadd C SIBHO 3aJaHHOH (DM3HYECKON MOJIENBI0, UCIONB3ys (DM3WYECKHEe 3aKOHBI M NPHHIMIIBI, Ha
OCHOBE aHAJM3a YCIOBHS 3aJa4yll BHIOMPATh (PH3MUECKYIO MOJEINb, BBIACIATh (QH3MUECKUE BEIWYUHBI H (POPMYIBI, HEOOXOIUMBIE
JIA et peuicHus, MpoOBOAUTH paC‘léTLI 1 OLCHUBATH PCAJIBHOCTD MOJIYYECHHOI'O 3HAYCHU L (bHSI/I‘IGCKOﬁ BCJIMYMHBI;

pelaTh KayecTBEHHbIE 3a/lauyd: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LETIOYKY pacCyX IACHUH C OMOpod Ha
W3yYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3MUYECKHUE SBICHUS;

HCIIOJIB30BATh npu peUICHNA y‘-IC6HI)IX 3aJga4 COBPEMECHHBIC I/IH(bOpMaIlI/IOHHI)Ie TCXHOJIOTHHU JUIA IIOHUCKa,
CTPYKTYPHPOBaHUS, MHTEPIPETAIMU U MPEACTaBICHUs] yueOHON U HAyYHO-NOMYJIAPHOW MH(POPMAIMH, OITYYSeHHON U3 pa3IMuHbIX
HCTOYHHUKOB, KPUTHYECKH aHAJM3UPOBATH MOJIY4aeMyI0 HHPOPMAILHIO;

OOBSACHATH NPHHLUMIBI JCHCTBHA MAIIWH, NPHOOPOB M TEXHHYECKUX YCTPOWCTB, pa3iM4aTh YCIOBUS HUX 0€30IacHOro
HCIIOJIb30BAHUSA B HOBCCHHCBHOﬁ KU3HH,

NPUBOIUTE NPUMEPHI BKJIAJa POCCHHUCKHX U 3apyOeKHBIX YUEHBIX-(QU3MKOB B Pa3BUTHE HAYKH, B OOBSCHEHHE MPOLECCOB
OKPY’KaroIllero MUpa, B Pa3BUTHE TEXHUKU W TEXHOJIOTHil;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHUS 110 (PM3HMKE B MOBCETHEBHOW KU3HU JUIsl o0ecrieueHns: 0e30acHOCTH TIpH 0OpaleHIH
C HpI/I60paMI/I U TCXHHUYCCKUMHU yCTpOﬁCTBaMH, AJId COXpaHCHU 3J0pOBbA U CO6J'IIOI[€HI/IH HOPM 3JKOJIOTMYECKOI'0 MOBECACHUA B
OKpYy>Xaromiei cpene;

paboTaTte B Tpynme ¢ BBHINOJHEHHEM pPAa3IMYHBIX COLMANBHBIX pOJIEH, IUIAaHUPOBaTh pPabOTy TPYHIBI, PAIOHAIBEHO
pacnpeaciiaTb 0053aHHOCTH H IUIAaHUPOBATH ACATCIBHOCTDL B HECTAHAAPTHBIX CUTyallUAX, aICKBATHO OLICHUBATH BKJIaJl KaAXKJI0TO U3
YYaCTHUKOB IPYIIIEL B PELICHHE PaCCMATPUBAEMOil IPOOIIEMBI.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC

KoaunvecTBO yacon
H
Ne i/ AUMEHOBALIAC PAXIEIOB K TeM Kourpos Tpakru DJIeKTpoHHBbIE (M (poBLIe) 00pa3oBaTeJbHBIC PeCypchl
NporpaMmal Bcero HbIe yecKue
padoTsI padoTbI
Paznen 1. PU3UKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®du3uKka ¥ METOJIbI HAYYHOTO ITO3HAHUS 2 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
Uroro no paznerny 2
Paznea 2. MEXAHUKA
2.1 Kunemaruka Bbubmmoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 JluHaMHKa bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPaHCHHS B MEXaHUKE 1 1 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
HUroro mo paznemy 18
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBEI MOJICKYIAPHO-KHHETHHECKOH 9 1 Bbubmuoreka [{OK https://m.edsoo.ru/7f41bf72
TEOPHH
3.2 OCHOBBI TEPMOIUHAMHKH 10 1 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
A .
3.3 TPETATHPIE COCTORMIA BEMECTRa 5 bubmuorexa ITOK https://m.edsoo.ru/7f41bf72
da3oBbIe EPEXOIbI
Hroro no pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
41 ‘ DNeKTpOoCcTaTHKa 10 1 bubmuotreka IIOK https://m.eds00.ru/7f41bf72
4.2 Hocrostistii sextpueckiit Tok. Toki B 12 1 bubmuorexa ITOK https://m.edsoo.ru/7f41bf72
PasIMYHBIX Cpemax
Hroro mo pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68 3 3
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11 KJIACC

KonnyecTBo yacoB
9 0
Nen/m  HaumeHoBaHue pa3/iesioB U TeM MPOrPaMMBbI Konrpoar, Hpawkriie AeKTPOHHLIE (L (poBbIe) 0bpasobaTeibibie
Bcero HbIe CKHe pecypcbl
padoTsI padoTbI
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarHuTtHOe Toje. DIEeKTPOMarHUuTHAs HHAYKIHS 11 1 3 bubmnoreka L{OK https://m.edsoo.ru/7f41c97c
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHn4uecKHe U 3JIeKTPOMarHUTHbIC KOJIeOaHHs 1 bubmnoreka L{OK https://m.edsoo.ru/7f41c97c
2.2 MexaHn4uecKre U 3IeKTPOMarHUTHBIC BOJTHEI 1 bubmnoreka L{OK https://m.edsoo.ru/7f41c97c
2.3 OnTrka 10 3 Bubmuoreka ITOK https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Paznen 3. OCHOBBI CHEI[I/IAJIBHOﬁ TEOPUU OTHOCUTEJIBHOCTHU
3.1 OCHOBBI CIICIHATbHON TEOPUU OTHOCUTEIBHOCTH 4 1 bubmunoreka L{OK https://m.edsoo.ru/7f41c97c
HUroro mo paznemy 4
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 DIEMEHTEHI KBAHTOBOM OIITHKH Bbubmuoreka ITOK https://m.edsoo.ru/7f41c97c
4.2 Crpoenune aroma bubmuoreka ITOK https://m.edsoo.ru/7f41¢c97c
4.3 ATOMHOE SIIpO Bbu6muoreka ITOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
51 DJIeMEHTBI aCTPOHOMHH U acTPOPU3NKU 7 1 bubmunoreka [{OK https://m.edsoo.ru/7f41c97c
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE
6.1 O6o0m1atomiee NOBTOPEHUE bubmnoreka L{OK https://m.edsoo.ru/7f41c97c
Pe3epBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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INOYPOYHOE IINTAHUPOBAHME

10 KJIACC
KonuuyecTBo yacoB
wa | Towa ypora Beero | muum | weovae | woyaoinn | afprosemsme peeypes
padoTel | padoThI

1 ®usuka — Hayka o npupoae. Hayunslie MeTonbl IO3HAHMS 1 Bu6mmoreka LIOK
OKPYKaIOIIEro MUpa https://m.edsoo.ru/ff0c32e2

9 Ponp 1 MecTo Gu3uku B pOPMUPOBAHHH COBPEMEHHON HAYTHOM 1 bubmoreka [{OK
KapTUHBI MUPa, B IPAKTHYECKOW SSITEILHOCTH JIFO/ICH https://m.edsoo.ru/ff0c33e6

3 Mexanndeckoe aBukeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTI O 1 bubmunorexa LIOK
nBwxkenus. [lepemenienue, CKOpocTb, YCKOPEHHE https://m.edsoo.ru/ff0c3508

4 PaBHOMepHOE MpsAMOIMHENHOE TBUKEHNE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSMOIMHEWHOE IBUKCHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c372e
6 CBobogHoe nameHue. Y cKopeHue cBOOOHOTO TTaIeHUS 1 ﬁﬁgﬁ?ﬁiﬁiiﬁﬁlﬁms 9cc

7 KpusonuneitHoe nBrkeHue. J{BIKEHNE MaTEpHAIbHOW TOUKH IO 1 bu6immoreka [IOK
OKPYXXHOCTH https://m.edsoo.ru/ff0c3ada

3 [Ipunuun otHocuTenbHOCTU ["anunes. MHepuuaibHble CUCTEMBI 1 Bbubnmnorexa [JOK
orcuera. [lepBsiii 3akoH HhroToHA https://m.edsoo.ru/ff0c3be8

9 Macca tena. Cuna. [punammn cynepmo3unmu cuil. Bropoit 3akox 1 bubmuotexa [{OK
HbroToHa U1 MaTepHAIbHON TOYKH https://m.edsoo.ru/ffOc3be8

10 Tperuii 3akoH Hpr0TOHA 1J1s1 MaTEPUAIIBHBIX TOYEK 1 bubmoreia LIOK
https://m.edsoo.ru/ff0c3be8

11 3akoH BceMUpHOTO TsroteHus. Cuina Tsbkectu. [lepBast kocMudeckast 1 Bubimoreka [IOK
CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akon ['yka. Bec tena 1 EESSJi?/;rZI;z(I)f)(?r}S/ﬁOC 3018

13 Cuna tpenus. Kosdduunent tpenus. Cuiia CONpOTUBIECHUS IIPH 1 Bbub6immoreka [IOK
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JABMOXCHHHU TCJIa B )KUJAKOCTH HMJIH Ia3c

https://m.edsoo.ru/ff0c3f76

HOCTyr[aTeJ'IBHOC 1 BpallaTCJIbHOC ABUKCHUC a0COIIOTHO TBép)lOl" (8}

bub6mmoreka [JOK

14 zz: MowmeHT cuisl. [lnedo cuitbl. Y ciloBus paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Wmnynbc MaTepruanbHONW TOUKH, CHCTEMbI MaTEpHAIBHBIX TOUEK.
15 I/IMH;'II)C cnm;f 3aKOH COXPaHEHUS UMITYJIbCA. I;eaKTI/IBHOG bubmoreia LIOK
https://m.edsoo.ru/ff0c43d6
JBIDKEHHE
16 Pabota u MomHOCTE cHiTbl. KnHEeTHUECKass SHEPTHS MaTepHATBHOW bubmoreka [{OK
Touku. Teopema 00 M3MEHEHHN KUHETHYECKOW SHEPTUH https://m.edsoo.ru/ff0c4502
[NorenumansHas sHeprus. [loTeHnmanpHas 3HepTUs ynpyro
17 nepOopMUPOBaHHOM Epym/lﬂm. HOTCH]_[I/IaJII)Han) 3HepymI:1yTena BOJIM3H bubmoreta LIOK
https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3EMIIU
[TorenumanbHble M HEMOTEHUUANBHBIE CUIIbL. CBA3b PabOTHI
18 HEMOTEHIIUAIbHBIX CHJI C U3MEHEHUEM MCX&HI/I‘IGCKOI;I SHEpPrUH bubmmorexa LIOK
N https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUIECKOM SHEpTuu
JlaboparopHas padora «VccnenmoBanne cBA3HU pabOTHI CHIIBI C
19 N3MEHEHUEM MEXaHHUYECKON 3HEPTHHM Tella Ha IPUMEPE PACTSDKEHUS
PE3UHOBOIO KIyTa»
20 Kontponbnas pabora no teme «Kunemaruka. JluHaMyka. 3aKOHBI bubanoreka LIOK
COXPaHECHHUS B MEXaHUKE)» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE NTOJIOKEHUS MOJIEKYIISIPHO-KUHETUIECKOW TEOPHH. bu6imoreka [IOK
BbpoyHoBckoe nBwkenue. Juddysus https://m.edsoo.ru/ff0c4dc2
99 XapakTep ABUKEHHUS U B3aUMOJICMCTBUS YacTUI] BelecTra. Mojenu
CTPOEHHMS ra30B, KUAKOCTEH U TBEPABIX TET
23 Macca monekyn. KonnuectBo Bemectsa. [loctosiHaass ABoragpo
24 TennoBoe paBHOBecue. Temmnepatypa u e€ nusmepenue. Lllkana
temreparyp Llenscus
. butmmoreka [IOK
25 Wneansusiii raz3 B MKT. OcHoBHOe ypaBHeHne MKT hitps://m.edsoo.ru/ffocafde
26 AOGcoImoTHas TeMIiepaTypa Kak Mepa cpe/lHeld KHHEeTUIeCKOM bu6mmotexa [IOK
SHEPTUH IBMXKEHUS MOJIeKyI1. Y paBHeHne MeHneneeBa-Knaneiipona https://m.edsoo.ru/ff0c511e
27 3akoH JlanbToHa. ['a30BbIE 3aKOHBI
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Ha6opaTopHa$[ pa60Ta ((I/ICCJ'IC,I[OBEIHI/IG 3aBUCUMOCTHU MCKIY

28 napaMeTpaMy COCTOSTHUS Pa3peskeHHOTO ra3ay
29 W3zonporuiecchl B naeanbHOM Tase U UX TpaguuecKkoe mpeicTaBlIeHre bubmoreta LIOK
https://m.edsoo.ru/ff0c570e
10 umenenun, Komacetno entor  pabors. Buyspensam meptin BuGmoresa LIOK
OHOATOMHOIO HICATBHOLO 13 https://m.edso0.ru/ff0c5952
31 Buns! Terionepenaun bubmorexa [JOK
https://m.edsoo.ru/ff0c5c36
39 VY nenbHas TETIOEMKOCTD BeliecTBa. KomnmuecTBo TEeMIoTh Mpu Bu6mmoreka LIOK
Teronepeaaye. AauadaTHbI IpoIece https://m.edsoo.ru/ff0c5c36
33 [lepBslit 3aK0H TEPMOJUHAMUKY U €70 IPUMEHEHHE K U30TIpolieccaM bubmmorexa LIOK
https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B ipupoje. Bropoii 3akon bubmmoreka [HOK
TEPMOJAMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpuanun gevictus u K11/ TenmoBoi MammHer ﬁgggzﬁzzzg)?ﬁlﬁ% 600a
36 Hukn Kapao u ero KI1]
37 DKOJIOrn4ecKue MpodIeMbl TEIIOIHEPTeTUKI
38 O6o0maromumii ypok «ModnekyisipHast puznka. OCHOBBI bu6imoreka [IOK
TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
39 KonrponbHas padota o Teme «MonekynsipHas ¢puznka. OCHOBBI bubanoreka LIOK
TEPMOAMHAMUKH https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pa3zoBanue u KoHAEHCaNUA. VcriapeHue u KuneHne bubmmorexa LIOK
https://m.edsoo.ru/ff0c63b6
41 AOCOJIIOTHAsI U OTHOCHUTEJIbHAS BJIAXKHOCTD BO3yxa. HachIeHHBII bub6mmoreka [IOK
nap https://m.edsoo.ru/ff0c64d8
o | e e s e Ao
— https://m.edsoo.ru/ff0c65f0
43 [InaBneHue u kpucTaIM3anus. Y ejbHas TEIU10Ta IUIABJICHHUS. bu6mmotexa [{OK

Cybnumarnus

https://m.edsoo.ru/ff0c6708
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butmmoreka [IOK

44 YpaBHEHHE TEIUIOBOTO OanaHca
P https://m.edso0.ru/ff0c6820
45 DIIeKTpU3aIus Tell. DISKTPUIEeCKUi 3aps. [[Ba BUIa SICKTPHISCKUX bubmmoreka [JOK
3apsIIoB https://m.edsoo.ru/ff0c6bcc
46 [IpoBogHUKH, UAIEKTPUKH U TOTYITPOBOJHUKH. 3aKOH COXpaHEHUS bubmoreka [[OK
ANEKTPHUYECKOTO 3apsijia https://m.edsoo.ru/ff0c6bcc
47 Bsaumogeiictsue 3apsaoB. 3akoH Kynona. Toueunsiit Bu6mmoreka LIOK
DIIEKTPUYECKHI 3apsi https://m.edsoo.ru/ff0c6ce4
48 Hanpsoxénnocts anexktpuueckoro nois. [IlpuHnun cynepno3unuu bubmoreka [JOK
ANEKTPUYECKUX Toieit. JIMHuKM HanpsHKEHHOCTH https://m.edso0.ru/ff0c6df2
49 Pabota cun anexTpocrarndeckoro moius. [lorennman. Pasnocts Bu6mmoreka [IOK
HOTEHIIUAJIOB https://m.edso0.ru/ff0c6f00
50 [TpoBOJHHKH U TUDTIEKTPUKH B DIIEKTPOCTATHYECKOM IIOJIE. Bu6mmoreka [IOK
JlusiieKTprdecKas MPOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
bubmmoreka [HOK
51 Onekrpoémrocth. KoHnencatop »
https://m.edsoo0.ru/ff0c7126
59 DNeKTPOEMKOCTH TIOCKOTO KOHACHCATOpa. DHEPTHUs 3apsSKEHHOTO Bubanoreka [JOK
KOHJICHCAaTOpa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas pabora "M3MepeHre aneKTpoEMKOCTH KOHIeHcaTopa"
[IpuHun gelcTBUA U IPUMEHEHNE KOHACHCATOPOB,
54 KONMPOBAJILHOTIO alapara, CTpyHHOro mpuHTepa.
DJeKTpocTaTHiecKas 3amura. 3a3eMIIeHIEe dIeKTPOIIPHOOPOB
DNEeKTPUIECKU TOK, YCIOBHS €T0 CYIIEeCTBOBAHUS. [10CTOSHHBII
55 Tok. Cuna toka. Hanpsbxenne. Conpotusnenue. 3akoH Oma 1is
y4acTKa Lenu
[NocnenoBarensHOE, MapamienbHOE, CMEIIAHHOE COSAMHEHHE Bu6 110K
nOIMoTeKa
56 npoBoHUKOB. JlaboparopHas pabota «/3ydeHne cMemanHoro )
COCIMHEHIS PESHETOPOBY https://m.edsoo.ru/ff0c74f0
butmmoreka [IOK
57 PaboTa n MOIIHOCTE 3MeKTpUYecKOro Toka. 3akoH [xoyinsa-Jlenna
P Jloroy https://m.edso0.ru/ff0c7838
58 3axon OMa JJIs TIOJTHOH (3aMKHYTOM) DJIEKTPHISCKOHN TIETTH. bubmuoreka [IOK

Kopotkoe 3ambikanue. JlaboparopHas padora «3mepenne 3/1C

https://m.edsoo.ru/ff0c7ae0
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HUCTOYHHUKA TOKA M €T0 BHYTPEHHETO COMPOTUBIICHHSD
59 DJeKTpOHHAas MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCUMOCTD 1
CONPOTHBIICHHUS METAIUIOB OT TeMIepaTypbl. CBEepXIpOBOINMOCTh
60 DNeKTpUIECKUi TOK B BakyyMe. CBOMCTBA AIIEKTPOHHBIX ITyYKOB 1
61 [TomympoBogHIKY, HX COOCTBEHHAS M IPHUMECHAS TTPOBOIUMOCTb. 1 bubmoreka [JOK
CaoiictBa p—Nn-nepexoza. [loaynpoBogHUKOBBIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
62 DJeKTpUYEeCKHd TOK B pACTBOPAX M pacijiaBax 3JIEKTPOIHUTOB. 1 Bu6mmoreka LIOK
DIEKTPOTUTHIECKAS TUCCOIMAIU. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 DIIeKTPUIECKAN TOI(M B razax. CaMOCTOSATEIHHBIA U 1 bubmmoreka [JOK
HECAMOCTOSTENbHBIN pa3psa. Momraus. [lnazma https://m.edsoo.ru/ff0c84ae
64 DIeKTpUYECKUE TPUOOPHI U yCTPOUCTBA M UX MPAKTUIECKOE 1 bubmmoreka [HOK
npumeHenue. [IpaBuia TeXHUKH 6€30MTaCHOCTH https://m.edsoo.ru/ff0c86fc
65 O0600maronuii ypok «IEeKTPOIMHAMUAKA 1 ﬁﬁgﬁ?ﬁiﬁiiﬁﬁ/ﬁow 8be
66 KonTponbHas padora mo Teme «nekrpocratuka. [locTosHHBIN 1 1 bubamnoreka [HOK
ANEKTPHUUYECCKUI TOK. TOKH B Pa3IHUHBIX CPEIAX» https://m.edsoo.ru/ff0c8a8a
67 PesepBHbrii ypok. KoHTponbHas pabora mo Teme 1 bubmmnoreka [HOK
"DnekTpoarHaMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHbiii ypok. O0oOmIaromuii ypok mo remam 10 kiiacca 1 ﬁigﬁ?ﬁiﬁiﬁgﬁlﬁm 8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 3
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11 KJIACC

KoaunuecTBO yacoB

DyeKTpoHHbIe HUPPOBBIE

Ne Kontpo Ipaktn  [ara
w/n Tema ypoka Beero | mmtie | weckue S — o0Opa3oBare/ibHbIe
pecypcsl
padoThl | padoThI
1 ITocTostHHBIE MarHUTHI U UX B3auMonencTere. MarHutHoe nose. Bekrop 1 Bubmuorexa LIOK
MarHuTHOW UHAYKIMU. JIMHUA MarHUTHOW MHITYKIIA https://m.edsoo.ru/ff0c9778
9 MarauTHoe T0JIe POBOIHUKA ¢ TOKOM. OmbIT IpcTena. BzanmonelicTBre 1 bubmmoreka [JOK
HPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 Jlaboparophas pabota «/3yueHne MarHUTHOTO OIS KATYIIKHA C TOKOM 1 1 bubamorera LIOK
https://m.edsoo.ru/ff0c98fe
eiicTBHEe MarHUTHOTO IOJIS1 Ha MMPOBOAHUK ¢ TokoM. Cuita Amnepa.
4 §a6opaT0pHa;{ pabota «HCCJ‘IGI{O]I:aHI/I: JEHCTBHS MTOCTOSTHHOTO MI;.FHI/ITa Ha 1 1 bubamorera LIOK
https://m.edsoo.ru/ff0c9ac0
PaMKy C TOKOM»
5 JelicTBre MarHUTHOTO MOJI HA JBMXKYIIYIOCS 3apshKEeHHY0 yactuily. Cuta 1 bubnuoreka [IOK
Jlopenna. Pabora cuitet JIopeniia https://m.edsoo.ru/ff0c9df4
6 OnekTpoMaruuTHas UHAYKUus. [1oTok BekTopa MarHUTHOM nHAYKIUU. DC 1
MHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM nHykiuu ®apanest
7 JlaboparopHas padota «lcciienoBanre SBICHUS DIIEKTPOMATHUTHON WHIYKITHID 1 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0cal50
8 HNunyktuBHOCTE. SBNenue camonaaykun. J/]C caMonHIyKITUN. DHEPrus 1 bubmuoreka IIOK
MarHMTHOTO TOJISl KATYIIKH C TOKOM. DJIESKTPOMAarHUTHOE TI0JIe https://m.edsoo.ru/ff0ca600
TexHHUYECKHE YCTPOMCTBA U MX IPUMEHEHHE: TIOCTOSHHbIE MAarHUTBI,
9 AJIEKTPOMArHUTHI, JIIEKTPOIBUTATEIh, YCKOPUTEHU 3JIeMEHTAPHBIX YaCTHII, 1
WHIyKIIHOHHAS 11€Yb
. bubnuoreka [IOK
10 O06o06maronmilt ypok «MarHuTHOE 1oJie. DJIEKTPOMArHUTHAS HHTYKITHS 1 https://m.edsoo.ru/ff0cabg?
11 Kontponbnas padota no teme «MarautHoe mnose. DIeKTpoOMarHuTHast 1 1 Bubmuorexa LIOK
WHTY KIS https://m.edsoo.ru/ff0cad58
12 CBo0OoHBIE MeXaHUYeCKHe Koyiebanus. ['apMoHndeckne KoneOaHus. Y paBHEHUE 1 Bbubnunoreka [IOK

rapMOHHYECKUX KojieOaHui. [IpeBpaienue sHepruu

https://m.edsoo.ru/ffOcaf06
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JlaboparopHas pabota «lcciieqoBanre 3aBUCUMOCTH TIEPUO/Ia MAJIBIX KOJIeOaHUI

13 rpy3a Ha HATH OT JJIMHBI HUTH U MacChl TPy3a»
Koneb6arenbupiii KoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMS B
14 U7eaTBbHOM KOJ'Ie6aTeJ'I};r;IOM KOnype. AHaJ'I(I))FI/I}I MEXIY MEXaHUYECKUMH U BH6H_HOTeKa Lok
SIIEKTPOMArHUTHBIMH KOJIEOAHUAMU https://m.edso0./fHch820
15 ®opmyna TomcoHa. 3aK0H COXpaHEHUS SHEPTUH B HJICATBHOM KOJIe0aTeTbHOM bubmmoreka [JOK
KOHTYpe https://m.edsoo.ru/ff0cb9c4
16 [IpencraBienue o 3aryxaromux KonebaHusx. BeiHy kX IeHHbIE MEXaHUYECKHE Bubmuorexa LHOK
koneOanus. Pe3onanc. BeiHyXICHHBIC 2JIEKTPOMArHUTHBIC KOJICOaHUsI https://m.edsoo.ru/ffOcbb86
17 [Tepemennsiit Tok. CUHYCOUJAIBHBIN TEPEMEHHBIH TOK. MOITHOCTh IEPEMEHHOTO Bubmuorexa LJOK
TOKa. AMIUTMTYHOE M JEHCTBYIOIIEE 3HAYCHHE CHIIbI TOKA M HAITPSHKECHHSI https://m.edsoo.ru/ff0cbd34
18 Tparchopmatop. [IponsBoacTBo, mepeaya u MOTpedICHUE HIEKTPUIESCKON
SHEPTUHU
19 YCTpoiCTBO U MpaKTHYECKOE MPUMEHEHHE AIIEKTPHUUECKOT0 3BOHKA, TeHepaTopa Bubmuorexa [JOK
HePEeMEHHOTO TOKa, JINHUH JJICKTpoIiepeiad https://m.edsoo.ru/ff0cc324
20 OKOJIOrH4ecKue PUCKH IPU MPOU3BOJICTBE 3neKT}303HeerI/I. Kynerypa
UCIIOJIb30BaHMS 3JICKTPOIHEPIUU B IOBCETHEBHOM KHU3HU
21 MexaHndecKkue BOJIHBI, YCIOBHs pactipoctpanenus. Ilepuoa. Ckopocts bubnmorexa [IOK
pacmipocTpaHeHus U JJTHHA BOJTHBL. ITomepednble U MPOI0IbHBIE BOJTHBI https://m.edsoo.ru/ff0ccab4
bubmuoreka IIOK
22 3Byk. CxopocThb 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKka https://m.edsoo.ru/ffoccc0c
23 ONEKTPOMarHUTHBIE BOJIHBI, X CBOMCTBA U CKOPOCTH. LIIkana 351eKkTpOMarHuTHBIX Bbubnuoreka LIOK
BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHUIMITEI pagnocBA3U U TeneBuAeHus. PazBuThe cpencts cBs3u. Pannonokarus
25 KonTponbHas pabora «KoneOaHust 1 BOJTHBD) bubamorera LIOK
https://m.edsoo.ru/ffOcc6f8
26 [IpsimonuHeHOE pacipocTpaHEHHE CBETA B OHOPOIHON cpene. ToueuHblit Bubmuorexa LIOK
UCTOYHHK cBeTta. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHus cBera. [locTpoeHne n3o0pakeHuil B bubnmnoreka [{OK
IUTOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
28 IIpenomnenue ceta. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHblid yro Bbubnunoreka [IOK
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MTOJTHOTO BHYTPEHHETO OTPaYKEHUS

https://m.edsoo.ru/ffOcd7f6

29 Jlaboparophast pabota «/3MepeHne oKa3zaTes MPEIOMIICHHUS CTEKIIa bubamorewa LIOK
https://m.edsoo.ru/ffOcd67a
30 Jlumsser. [octpoenne n3obpaxennii B mruH3e. @OpMyTa TOHKOW JIMH3HI. bubmmoreka [JOK
VYBenuueHue JTHH3bI https://m.edsoo.ru/ffOcddle
31 Jlaboparophas pabota «lcciieoBanne CBOWCTB N300paKEHUH B TUH3aX)»
32 Hucniepcus ceeta. ClnoxHBIN cocTaB O6emoro ceeta. Lset. JlJabopaTopHuas pabora
«Hab6monenue gucriepcun cBeTa»
33 Wurepdepenus cBera. Judbpakius cBera. JJudpakironHas perérka EES;I;(;:ZI;zSO?rISIffOce 422
34 ITonepeunocTs cBeTOBBIX BONH. [lonmspm3anms cBera EH6H_HOTeKa LOK
https://m.edsoo.ru/ff0cf02e
35 OnTrueckre mprOOPHI M YCTPOICTBA U YCIIOBUS UX 0€30MaCHOTO TPAUMEHEHHS
36 I'panuLbl TPUMEHUMOCTH KJIacCUYecKO MexaHuku. [locTynaTel ciennanbHOM bubmmorexa [IOK
TEOPUH OTHOCHTEIILHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTU. 3aMeIJICHUE BPEMEHHU U COKPAIIICHHE bubnuoreka [IOK
JUTAHE https://m.edsoo.ru/ffOcfa42
38 OHeprus U UMITYJIbC PEISTUBUCTCKON YacTUIlbl. CBA3b MacChl C 3HEPTUEH U Bbubnuorexa LIOK
UMITYJIbCOM. DHEPTHs TIOKOS https://m.edsoo.ru/ff0cfc68
39 Kontponbnas padota «Ontuka. OCHOBBI ClieIUaTIbHON TEOpUH Bbubnuoreka LIOK
OTHOCHTEITHLHOCTIH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna [lnanka. JHeprus U UMIysIbe GOTOHA ﬁ;gg;?gi;asi?ﬁf focfel6
41 OtkpeiThe u uccnenoanue Goroaddexra. OnviTel A. I'. CroneToBa ﬁgg;j;:zzz;—[oﬁﬁlﬁoc fca
42 3akonbl poroapdekra. YpasueHue DitHiTeiHa 11 poroaddexra. «KpacHas bubnuoreka [IOK
rpanuia» porodddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onsitel I1. H. Jlebeaesa. Xumudeckoe aeliCTBHE CBETA Eggg;ﬁ:ii(ﬁfﬁ £0d04a6
m TexHMUECKHE YCTPOMCTBA U IPAKTHUECKOE IPUMEHEHHE: (POTOIIEMEHT,

(dhoTonaTumuK, CoHEeYHas OaTapes, CBETOAUO
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bubmunoreka IIOK

45 Pemenue 3agad no reMe «OneMEHTHl KBAHTOBOH OITUKHY https://m.edsoo.ru/f0d0302
46 Mogpens aroma Tomcona. OmbITel Pe3epdopaa mo paccestHiio o-4acTHII. bubmmoreka [JOK
[TnanerapHas Mozesb aToMa https://m.edsoo.ru/ff0d091a
bubmuoreka LIOK
4 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
48 Wznmydenne u nornomenre GOoTOHOB MPH MEPEXO/IE aTOMA C OJTHOTO YPOBHS bubmmoreka [JOK
SHEPrUH Ha JAPYroi. Buipl criekTpoB https://m.edsoo.ru/ff0dOafa
49 Bonnoseie cBoiicTBa yactuil. Bonusl ae bpoitnsa. KopnyckynsapHo-BosHOBON Bubmuorexa LHOK
nyanu3M. CIIOHTaHHOE ¥ BBIHY)KICHHOE H3JTyUeHHE https://m.edsoo.ru/ff0dOca8
50 OtkpriTHE paaroakTuBHOCTH. OmbITH Pe3epdopa mo onpeneneHuto cocraBa bubnunoreka [IOK
PaIMOaKTHBHOTO U3y YECHHUSI https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiausHue paanoakTHBHOCTH Ha
JKUBBIE OPTaHU3MBI
59 OTKpbITHE IPOTOHA U HEelTpoHA. M30Tombl. Anb(ha-pacnan. DIEKTPOHHBIN 1 bubnunoreka [IOK
MO3UTPOHHBIN OeTa-pacnaa. ['aMmma-u3nydeHue https://m.edsoo.ru/ff0d1162
53 OHeprus CBsA3U HyKJIOHOB B siipe. SaepHble peakuuu. SnepHblil peakTop. bubmmorexa [IOK
ITpoG6IteMbl, IEPCIICKTUBBI, SKOJOTMIECKUE aCTICKThI SACPHOM SHEPT € THKH https://m.edsoo.ru/ff0d1356
OnemeHTapHbIe YacTULBI. OTKPBITHE MTO3UTPOHA. MeTo1bl HAaOMIONEHHUS U
o4 perHCTpauI:m SHeMeHTI:lpHBIX III;CTI/IH. pr:.]fblﬁ CTOJI <<£yH11aMeraanHe bubamoreta LIOK
B3aumozeicTBus. EnnHcTBO hrzndeckoil KapTUHBI MUpay https://m.edsoo. n/ffOc0e3s
55 Bun 3Bé3nnoro HeOa. Co3Besaust, pkue 3BE3/bl, IUTAHETHI, UX BUANMOE
nBrkenne. ComHevyHas CucTeMa
56 Comnne. ConmHeuHast akTUBHOCTE. McTounuk sHeprun ConHia u 3BE311
3BE3/bI, UIX OCHOBHBIE XapaKTEPUCTUKU. 3BE3IIBI TNIABHOU MTOCJICIOBATEIHHOCTH.
57 Buytpennee crpoenue 38&31. CoOBpeMEHHBIE NIPEJICTABICHUS O IIPOUCXOKICHUH U
sBomonny CoutHIIA 1 3BE3]
58 Maeunslii Ilyte — Hama ["anaktuka. [Tonoxenue n apuwkenue ConHIa B
T'anakTtuke. I'anaktuku. YEpHBIE IBIPHI B AApax TajJakTUK
59 Bcenennas. Paz6eranue ramaktuk. Teopust bombmioro B3psiBa. PenmnkroBoe

H3JIy4YCHUC. MeraranakTuka
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60 Hepemennsie mpo0aeMbl aCTPOHOMUH 1
61 KontponbHas pabora «9IeMEHTH aCTPOHOMHH B aCTPOPUZUKI 1
62 O06o06matonuii ypok. Ponb Gu3uky 1 aCTPOHOMUY B 3KOHOMHYECKOH, 1

TEXHOJIOTHYECKOH, COLIMAILHON M ATHYECKOH cepax AeaTeIbHOCTH YeJI0BeKa
63 0606111&3101111/1171 ypok. Ponb 1 MecTo pU3KMKH ¥ aCTPOHOMUH B COBPEMEHHOMN 1

HayYHOH KapTHHE MHpPa
64 O6o6matomnuii ypok. Pons ¢usudeckoit Teopur B GopMUPOBaAHUH 1

npeACTaBICHU 0 PrU3nYecKoil KapTuHe MUpPa
65 Oo6o06marommii ypok. Mecto pu3nuecKoi KapTHHBI MUpPa B OOILEM PSITy 1

COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUH O TIPHPOE
66 PesepBHBIT ypok. MarHutHoe 1oie. DIeKTPOMarHUTHAS HHTyKITUS 1
67 PesepBHBIif ypok. Onrtrka. OCHOBBI CIIEITUATBHON TEOPUN OTHOCHUTEEHOCTH 1

N bubnuoreka [IOK
68 Pesepnsrii ypok. KBanToBas ¢puznka. 1eMEeHTH aCTPOHOMUH U aCTPOPUIUKA 1 https://m.edsoo.ru/f0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

» ®dmsuka, 10 kmace/ Mskummes ['.51., Byxosues b.b., Corcknit H.H. mox penakimeii [TapdentreBoit H.A.,
AxkrronepHoe o6mecTBo «M3narenbetBo «IIpocBerieHney
» ®uswnka, 11 xmace/ Mskumes ['.J1., Byxosues b.b., YUapyrua B.M. nox penaxiueit [lapdentoeBoit H.A.,

AxrmmmonepHoe o6miecTBo «M3mgatenberBo «lIpocBerenuney

METOIUYECKUE MATEPHUAJIbI VIS YUUTEJIA

IMUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1 http://nsportal.ru - corranpHas ceTh paOOTHHKOB 00pa30BaHHUSL.

2 http://markx.narod.ru/pic/ - ¢usuka B mkoure.

3. http://www.fizika.ru/ - caiit ast yaureneit GU3NKH U UX YICHHKOB.
4.http://www.physics.ru/ - matepuarbl mo GpusmKe.

5.www . ege .edu.ru - uadopmannonHslii nopran EI'D.

6. http :// school - collection . edu . ru / - equnas komnexuns IIOPoB

7. http://festival. 1september.ru/articles/ - hbectuBasp megarornyeckux uaei



