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IHHOACHUTEJIbHAS 3AIINCKA

[TporpamMma 1o ¢u3uke 6a30BOro ypOBHS Ha YPOBHE CpelHEro odmero ooOpa3zoBaHus pazpaboraHa
Ha OCHOBE TOJIOKEHUH U TpeOOBAaHUM K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrPaMMBI,
npeactaBieHHbx B PI'OC COO, a takxe ¢ yuéroM deaepanbHoil pabodeil mporpaMmMbl BOCIIUTAHUS U
KOHIIENIMN TpernojaBanus ydeOHoro mpenmera «®Dusmka» B 00pa30BaTEIbHBIX OpPTraHU3AIUIX
Poccuiickoit @enepanuu, peain3yomuX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copep:xanue mnporpamMmbl 1o (GuU3MKE HANpaBlieHO Ha (opMHpOBaHHE ECTECTBEHHO-HAYUYHOM
KapTuHbl Mupa oOyuatonuxcs 10—11 kinaccoB npu o0yueHun ux (usrke Ha 6a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-JIeATEeILHOCTHOTO TIoxoa. [Iporpamma no ¢usmuke coorBercTByeT TpedboBanusm GI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METAlpeIMETHBIM pe3yJibTaTaM OOYyYEHHS, a TaKkKe
YUYUTHIBAET HEOOXOIMMOCTh pealli3allid MEXMIPEAMETHBIX CBA3eH (PU3MKKU C eCTeCTBEHHO-HAyYHBIMU
y4eOHBIMU TIpenMeTamMu. B Hell onpenensiroTcsi OCHOBHBIC e W3y4YeHHs] (PU3UKKU HA YPOBHE CPEIHEro
obmiero  oOpa3oBaHWsI, IUIAHUPYEMBIC pE3yJbTaThl OCBOCHHUS Kypca (DHU3UKH: JUIHOCTHBIC,
MeTarpeMEeTHBIC, TPeAMETHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

e [IJIaHUpPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM YpPOBHE, B TOM YHCIE

MIpeIMETHBIEC PE3yJIbTATHI MO rojiaM 00yUeHUS;

e coziep>kanue yueObHoro npenmMera «Puznkay mo rojgam o0yueHusl.

Odu3uka Kak Hayka O HauOomee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYNAas B KadyecTBE Y4eOHOIO
mpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHM 00 OKpYyXKarolleM MHUpe.
HIkonpHBIA Kypc (U3UKH — CHCTEMOOOPA3YIONIUH I ©CTECTBEHHO-HAYUYHBIX YUYCOHBIX MPEIMETOB,
MMOCKOJIBKY (PU3UYECKHE 3aKOHBI JIeKAT B OCHOBE IMPOIECCOB U SIBICHUM, U3y4aeMbIX XUMUEH, OMOJIOTHEH,
¢busnueckoii reorpadueil u acrponomueil. Mcmnonb3oBaHrue u akTUBHOE MPUMEHEHHE (PHU3NIECKIX 3HAHUN
OTIpe/ieNIsieT XapakTep U Pa3BUTHE PA3HOOOPA3HBIX TEXHOJNOTHHA B cdepe IHEPreTHKH, TPaHCIOopPTa,
OCBOCHHSI KOCMOCA, TOJIYYEHHUS] HOBBIX MATEPHAIOB C 3aJaHHBIMH CBOWCTBAMH MU Apyrux. M3yuenue
(hbU3UKH BHOCUT OCHOBHOM BKJIa/ B ((OPMUPOBAHHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA 00y4YarOIINXCS,
B (GopMUpOBaHHE YMEHUIN MPUMEHSTh HAY4YHBIH METOJ] TO3HAHHS TpPU BBINOJIHEHUH MMM Y4YeOHBIX
HCCIeJOBaHUH.

B ocHOBY kypca (pu3uku a1 ypoBHS CpeIHETO 00IIero 00pa3oBaHus MOJOKEH PsJl UIEH, KOTOPBIE
MOYHO pacCMaTpUBaTh KaK MPUHITUIIBI €70 TTOCTPOCHHUSI.

Hoes yenocmuocmu. B COOTBETCTBHUM C HEH Kypc SIBIS€TCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall U3 BCEX pa3lelioB (U3MKH, BKIOYAET KaK BOMPOCHl KJIACCHUYECKOHM, Tak u
COBpEMEHHOM (PU3UKH.

Hoesn cenepanusayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (GU3UKH OOBEIUHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kypce siBisieTcs (OPMUPOBAaHUE TMPEACTABICHUN O CTPYKTYpPHBIX
YPOBHSIX MaTe€puH, BEUIECTBE U TOJIE.

Hoesa eymanumapusayuu. E€ peanusanus MNpeAnonaraeT HCIOJb30BaHUE T'yMaHHUTapHOIO
noTeHIana pu3ndeckor HayKu, OCMBICIICHHE CBSI3U Pa3BUTHA (DU3UKU C PA3BUTHEM OOIIECTBA, a TAKXKE
C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M SKOJOTHUYECKUMHU MTPOOTIEMaMHU.

Hoes npuxnaonou nanpagrennocmu. Kype pusnku npeamnonaraetT 3HakOMCTBO C IITUPOKUM KPyroM
TEXHUYECKHUX M TEXHOJOTUYECKUX MPHUIIOKEHUN N3yUYEHHBIX TEOPHUIl U 3aKOHOB.

Hoes sxonoeuzayuu peannsyeTcsi MOCPEICTBOM BBEIEHHUS AJIEMEHTOB COAEPIKAHMS, MOCBSIIEHHBIX
AKOJIOTHYECKUM TPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTUEM TEXHUKU M TEXHOJOTHUH, a
TaKXKe 00CYKACHHsI MPOOIeM PaIlliOHATBFHOTO MPUPOIONOIB30BaHMUS U IKOJIOTHIECKON OE30MacHOCTH.

Crep>KHEBBIMU 2JIEMEHTaMU Kypca (PU3MKHU HAa YPOBHE CpeIHEro oOIero oopazoBaHus SBISIOTCS
¢dbusmveckue teopuu (popmMupoBaHHE NMPEACTABICHUN O CTPYKTYype MOCTPOCHUS (U3MUECKOW TEOPHH,
ponu QyHIAMEHTATBHBIX 3aKOHOB M MPUHIIMIIOB B COBPEMEHHBIX MPECTABICHUSAX O MPHUPOJIEC, TPAHUIIAX
MIPUMEHUMOCTHU TEOPUH, JJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUM U MTPOLIECCOB).



CucTeMHO-eSTEIbHOCTHBIA TOIX0J B Kypce (U3UKU peaau3yercs MpexJe BCero 3a Cuér
OpraHU3aIMH SKCIIEPUMEHTAIFHON JesITeIbHOCTH o0yydatontuxcs. [t 6a30Boro ypoBHs Kypca GU3UKU —
3TO UCHOJIB30BAHNE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX PadoT,
KOTOpBIE B Mporpamme o (usnke o0beIuHEHbl B OOIIMN CIHCOK YYEHHYECKHX MPAKTUYECKUX PaldoT.
Boigenenue B yka3aHHOM IepedHe J1a00opaTOpHBIX paboT, MPOBOJUMBIX JJisi KOHTPOJIS U OIICHKH,
OCYIIECTBIISETCS Y4aCTHUKaMH 00pa30BaTEIbHOIO IPOLECCA UCXOS U3 0COOEHHOCTEN IUIAHUPOBAHUS U
ocHameHusi kabunera ¢usuku. I[Ipu 3TOM oOOecreunBaeTcsi OBJIaJeHHE OOYYAIOIIMMHUCST YMEHUSIMH
MIPOBOANTH KOCBEHHBIE U3MEPEHHsI, UCCIICJOBAHMS 3aBUCUMOCTEH (DU3MUECKUX BEIUYMH U MOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPETIOKEHHBIX THIIOTES.

bonbiioe BHUMaHME yAENSETCS PEUIEHMIO PAacYETHBIX M KAauyeCTBEHHBIX 3aaad. llpum stoMm i
pacu€THBIX 3aJa4 MPHOPUTETOM SBIAIOTCA 33Ja4ydl C SBHO 3aJaHHOM (PHU3MUYECKOW MOJEIBIO,
MO3BOJISIIOIINE TPUMEHSTh W3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjeinia Kypca, Tak U
UHTETpUPYS 3HAHUS U3 PA3HBIX pa3/ieroB. /(s KadecTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1aHus Ha
OOBsSICHEHUE TPOTeKaHHUsA (U3NUYECKUX SIBICHHH M TPOIECCOB B OKpYKAIOUICH >KU3HM, TpeOyromue
BbIOOpa (PU3UYECKON MOJICNHN JJISi CUTYallly MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpeboBanusimu O®I'OC COO k MarepHalbHO-TEXHUYECKOMY 00eCIeYeHUIO
ydeOHoro npoiiecca 6a30Bbli ypOBEHb Kypca (PU3UKH Ha YPOBHE CpPEIHEro o01ero o0opa3oBaHus JOJIKEH
M3y4YaThCsl B YCIOBHSX NMPEIMETHOTO KaOMHETa (DM3MKHM WM B YCIOBHUSX MHTETPHPOBAHHOTO KaOHWHETa
IIPEIMETOB €CTECTBEHHO-HAYyYyHOro IHKiIa. B kabuHere @QU3MKM JOIDKHO OBbITH HE00X0auMoe
naboparopHoe 000pyZOBaHHE [JIsl BBIMOJHEHHs] YKa3aHHBIX B MporpamMme Mo (U3MKe YUYEHHYECKHX
MPAKTUYECKUX PadOT U AEMOHCTPALMOHHOE 000pYyI0BaHUE.

JleMoHCTpanmoHHOEe 000pynoBaHHEe (OPMHUPYETCS B COOTBETCTBUU C MPHHLIMIIOM MHHHUMAIBHOM
JIOCTaTOYHOCTU M oOecnevynBaeT MOCTAHOBKY NEPEYUCIEHHBIX B IporpaMMme Mo (u3MKe KIHYEBBIX
JEMOHCTpPALMM  JUIsl  MCCIENOBAaHUS U3Y4aeMbIX SBICHUH W  IPOLECCOB, HOMIMUPHUUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHU.

JIaGopaTtopHoe 00OpyJOBaHHE ISl YYEHHYECKHUX MPAKTHUYECKHX paboT Qopmupyercss B BuUie
TEMaTUYECKNX KOMIUIEKTOB U oOecreunBaeTcs B pacuére OJHOr0 KOMIUIEKTa Ha JIBYX O0Yy4aroUIuXcs.
Temarnueckue KOMIUIEKTHI JaOOPAaTOPHOro 000pyAOBAaHUS JOJIAKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
UCIOJIb30BAHUH aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BUJie HU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4YEHUSI PU3UKU B 001I1EM 00pa30BAHNUH SBISIOTCS:

¢ hopmHpoBaHNEe HHTEpeca U CTPEeMJIEHMs] OOydaroluXcsi K HayYHOMY HW3YYEHMIO MPHUPOJBbI,

pa3BUTHE UX UHTEIUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BUTHE TNPEJICTABICHUI O HAYyYHOM METOJi€ MO3HaHUA U (OPMHPOBAHUE HCCIIEAOBATENHCKOTO
OTHOIIECHHUS K OKPY>KaIOLIUM SIBICHUSM;

¢ (hopMUpOBaHHE HAYYHOTO MUPOBO33PEHHsI KaK pe3yJibTaTa U3y4YeHUs OCHOB CTPOCHHS MaTepHH U
(byHIaMeHTaIbHBIX 3aKOHOB (DH3HKH;

¢ (hopMuUpOBaHHE YMEHHI OOBSICHATH SABJICHHS C UCMOIb30BaHUEM (U3NYECKUX 3HAHUIM U HAyYHBIX
JI0Ka3aTeNbCTB;

¢ hopMUpOBaHHE TPEACTaBICHUI O poiM (U3MKU Ui Pa3BUTHs JPYTHMX ECTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUH.
JlocTiKeHHe 3THX IieNeil oOecreunBaeTcsl peleHueM CIEeAyIOIUX 3a1ad B Ipolecce H3yYeHHs
Kypca GU3UKH Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusI:
® IPUOOPETEHUE CHUCTEMBbI 3HAHHWH 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsh MEXaHHKY, MOJIEKYJSPHYI0 (U3UKY, DJIEKTPOJIMHAMUKY, KBAaHTOBYIO (U3HUKY U
AJIEMEHTHI aCTPOPUHKH;

¢ hopMUpOBaHME YMEHUN NPUMEHITH TEOPETUYECKHE 3HAaHUS I OOBSICHEHUS (UIUUYECKUX
SIBJIGHU B IPUPOJIE U JIJIsl IPUHATHUS IPAKTUUECKUX PEUICHUH B TOBCEAHEBHOM KU3HHU;



® OCBOCHHE CIIOCOOOB PEUICHHS PA3JIMYHBIX 33/1a4 C SIBHO 3aJ1aHHON (U3NYECKON MOJIENbI0, 3a/1a4,
MOJIPAa3yMEBAIOIINX CAMOCTOSATENBHOE CO3/IaHue (HM3UYECCKON MOJEIH, aJICKBaTHOW YCIOBHUSM
3aJauu;
eIOHMMaHWE (UBNYECKUX OCHOB M TIPUHIIUIIOB JEHCTBUS TEXHHYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX TPOIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;
®OBJIAJICHUE METOJAAMH CaMOCTOSTEIHHOTO IUIAHHPOBAHUS H  MPOBEICHUS  (UBHUECKUX
SKCIIEPUMEHTOB, aHAIM3a W WHTEPIpETAlMi HWHQOPMAIUH, OIPEICICHHUS JTOCTOBEPHOCTU
MOJIyYEHHOTO Pe3yJIbTaTa;
®CO3/IaHUE YCIIOBHMA Uil Pa3BUTUS YMEHHH TPOCKTHO-HCCIIECIOBATEIBCKOH, TBOPYECKOMH
NESTEIILHOCTH.
Ha wn3ydenue ¢uszuku (06a30BBIl YPOBEHB) Ha YPOBHE CPEIHETO OOIIETro 0Opa30oBaHUS OTBOJIUTCS
136 gacoB: B 10 knacce — 68 gacoB (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2 yaca B HEZENIO).
[Ipennaraemeiii B mporpamMme 1O (QHU3MKE TEpeUYCHb JIA0OPATOPHBIX M TMPAKTUYSCKUX pPadoOT
SIBJIICTCS. PCKOMCHIOBAaHHBIM, YYUTENb JIETIAeT BBHIOOP MPOBEACHHS JIAOOPATOPHBIX PadOT M OIMBITOB C
y4€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YyYarOIuXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3nka u MeTOAbl HAYYHOI'0 MO3HAHUSA

dusznka — Hayka o npupone. Hayuneie MeToabl MO3HAHUS OKpyXkarouero wupa. Poub
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TTO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue GU3NYECKUX SBICHHUN U mpolieccoB. Hayunple runore3sl. @U3NUYEcKHe 3aKOHBI U
TeopuH. ['paHUIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHITUIT COOTBETCTBUSI.

Pone 1 MecTo ¢u3nku B HOpMUPOBAHHHM COBPEMEHHOW HAYYHOH KapTHHBI MUpPA, B MPAKTHYECKOM
NeITeIbHOCTH JIIOACH.

Jlemoncmpayuu

AmnHanorossle U I_II/I(I)pOBBIG H3MCPUTCIIbHBIC HpI/I60pr, KOMIIBIOTCPHBIC JJaTYHUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe aBmxeHHe. OTHOCUTEIBLHOCTh MEXaHUYECKOro mABWkKeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemernienue, CKOpoCcTh (CpeaHsIst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUaIbHON
TOYKH, UX MPOEKIMUA HAa OCU CUCTEMBI KoopauHaT. ClI0)KEHHE ePEMEIIEHUM U CII0KEHHE CKOPOCTEH.

PaBHOMepHOE ¥ paBHOYCKOpPEHHOE NpPSIMOJMHEHHOE JABIKeHue. ['paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTEPHUAIIbHOM TOYKH OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuneliHoe nBrxeHue. J[BMKeHHUE MAaTEpUATbHON TOYKHU MO OKPYHOCTH C MOCTOSHHOM IO
MOJYJIO CKOPOCThIO. YTJOBas CKOPOCTh, JHUHEHHass ckopocTh. Ilepumon u dyactota oOparieHwus.
LleHTpoCcTpeMUTENBHOE YCKOPEHHE.

Texnudeckue yCTpOHCTBA M TIPAKTUYECKOE IPUMEHEHHE: CHUIAOMETp, IABUKEHUE CHAapPSIOB,
LIETTHBIE U PEMEHHBIE ITEpeayu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmonenue aBrkeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTATBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSI.

HamnpaBnenue ckopocTu npu ABMKEHUHN TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LENbIO OMPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOMIEHUSI MEXAY MyTSAMHU, IPOUIEHHBIMU TEJIOM 32 MOCIIEI0OBATEIbHbIE PABHbBIE
MMPOMEXKYTKH BPEMEHH MPHU PAaBHOYCKOPEHHOM JIB)KEHUH C HAYAJIbHOM CKOPOCTHIO, PAaBHOM HYJTIO.

N3yueHne NBUKEHNS IApUKaA B BI3KOM JKHUJIKOCTH.

N3yyenne nuxeHus Tena, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Tpunmun otHocutenbHOcTH ['anmuned. IlepBeiit 3axkoH HbroroHa. MHepuuManbHBIE CHUCTEMBI
OTCYETa.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoi 3akoH HbroToHa i1 MarepuanbHON
Touku. Tpernii 3akoH Hpl0TOHA [UIs1 MATEpUAIIBHBIX TOYEK.

3akoH BceMHUpHOro TsaroteHus. Cuna Tskectu. [lepBas kocmMuyeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenwne. Buasl Tpenus (1mokost, ckonbxeHus, kaueHust). Cuna tpenus. Cyxoe Tpenne. Cuna TpeHus
CKOJIb)KEHUS U cuiia TpeHus mokos. Koadgdumment tpenus. Cuiia CONpOTUBICHUS TPU IBIKEHUU Tea B
KHUJKOCTHU WIH rase.

[ToctynaTenbHOe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT Cuiibl OTHOCUTENBHO OCH BpaleHusd. [1nedo cuibl. Y cinoBus paBHOBECUs TBEPAOTO Tea.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JBUKEHUE UCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHME MacC B3aUMOICHCTBYIOIIUX TEl.

Bropoii 3akoH HeroToHa.

Nsmepenue cu.

CnoxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AeOopMaIuu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U MAJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Nzyuenue nBukeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U PE3MHOBOM 00pasiie, OT
ux jaepopMaium.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3axonbl coxpanenus 6 MexaHuke

Nmnynbee maTepuanbHOW TOYKM (Tena), CHUCTEMBbl MaTepUajbHBIX TOYeK. MMIynbc cUiIbl U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PEakTHBHOE ABUKEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprust MarepuaabHOM Touku. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[Torennmaneuass »Heprusa. I[loTeHnmanbHas d>HEprus ynpyro AeGOPMHUPOBAHHON TMPYKUHBI.
[ToTenuuanpHas SHeprust Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToTennuanpHble U HETIOTEHIMATBHBIE CHITBL. CBSA3b pa0OTHI HEMOTEHIIUANBHBIX CHII C U3MEHEHHEM
MEXaHWYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHUsI MEXaHUYECKOM YHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpoicTBa U MPaKTUUECKOE TPUMEHEHHUE: BOAOMET, KONEDP, MPYKUHHBIA MUCTOJIET,
JIBUYKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHIIMATHLHON YPHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne abCoOMOTHO HEYNPYTOTO yapa ¢ MOMOIIBIO IBYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanme cBsi3u pabOTHI CUIIBI C M3MEHEHHEM MEXaHHMYEeCKOW JHEpruH Tela Ha TpUMepe
pacTsKEHUS PE3UHOBOTO XKIYyTa.

Paszgea 3. Mosiekyasipaasi puM3uKa 4 TEPMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul
OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISPHO-KMUHETHYECKOM TEOpHMM M HUX ONBITHOE OOOCHOBaHUE.
bpoynoBckoe nBwxkenue. uddysus. Xapaktep IBMIKEHHUS W B3aWMOJICHCTBHS YaCTHI[ BEIIECTBA.
Mogenu cTpoeHusl ra3oB, )KUIKOCTEH U TBEPIBIX TNl U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATHUX
Mozeneil. Macca u pazMepsl Mosiekyil. KonnuectBo Bemectsa. [loctosnnas ABorapo.
Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Mopenb nneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUUECKOW TEOPUH UACATBHOIO
raza. AOCONIOTHas TemIeparypa Kak Mepa CpeJHeld KHHETHYECKOW SHEPrHMM TEMJIOBOTO JBMXKEHUS
yactul rasa. Illkana remneparyp KenbBuna. ['azoBble 3akoHbI. YpaBHeHue MeHneneeBa—Kitanelpona.
3axon [lanbrona. M3ompoliiecchl B u1€aIbHOM T'a3e ¢ MOCTOSHHBIM KOJMYEeCTBOM BerlecTBa. [ paduueckoe
Mpe/ICTaBJIeHHE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n3o0apa.

TexHuueckue ycTporcTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BEIlIECTBa, GoTorpapuu MOJIEKyJl OPraHMYECKUX
COCTUHEHUH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKCHHUS.

Mogens onbiTa llTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBUA.

Monens, WUTIOCTpUpYIOLIas IPUPOY JaBICHUS ra3a Ha CTEHKH COCya.

OnbIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpeHUN 00BbEMa KOMHATHI,
JaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/y lTapaMeTpaMU COCTOSHUS Pa3peXEHHOI0 rasa.

Tema 2. Ocnoevlt mepmoounamuku

TepmonnnaMmuyeckasi cucteMa. BHyTpeHHSs SHEeprus TepMOIMHAMHYECKON CUCTEMBI U CTIOCOOBI €€
n3MeHenus. KonmdectBo TemnoTel U pabora. BHyTpeHHsISI SHEprusi OJHOATOMHOIO HJI€aIbHOIO Tasa.
Bunpl Teruionepenaun: TEMIONPOBOIHOCTb, KOHBEKIUS, U3TyUyeHHUE. Y IeTIbHas TEIIOEMKOCTh BEILECTBA.
KonnuecTBo TEMI0THI IpH TEIIONEpeaaye.

ITonatue 06 aamabatHoMm mponecce. IlepBblit 3akoH TepMoauHamMMkH. IlpuMeHeHue mepBoro
3aKOHa TEPMOAMHAMUKH K H3omporeccaM. ['paduueckas naTepnperanus paboThl rasa.

BTtopoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

TennoBele Mammubl. [IpuHIUOBl AecTBUS TeIUIOBBIX MamuH. [IpeoOpazoBaHust 3HEpruu B
TerioBelXx MammHax. Koadduuuent mnosnesHoro aedictBus TtermoBod Mamuubel. Lukn Kapao u ero
KO3 PHUIMEHT MOJIE3HOTO JeHCTBUSA. DKOJOTHYECKUE TPOOIEMBI TEIIIOIHEPTETUKH.

TexHuyeckue ycTpoicTBa M MNPAKTUYECKOE NPUMEHEHHE: IBUTaTelb BHYTPEHHETO CrOpaHMus,
OBITOBOW XOJIOJUIBHUK, KOHJUIIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEH 3HEpruu Tela MpH COBEPLICHUH pabOThI: BBUIET MPOOKU U3 OYTBUIKH MO
NeiCTBHEM  CXaToro BO3Ayxa, HarpeBaHue »ddupa B JaTyHHOM TpyOke TyTEM  TpEeHHS
(BuIEOIEMOHCTpAITHS ).

V3MeHeHHne BHYTpEHHEH SHEpruH (TeMIlepaTyphl) Teja U Terionepeaaye.

OmnbIT 0 aguabaTHOMY PACIIMPEHUIO BO3/yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUTaTelNsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Dazoevie nepexoowvl

[TapooOpa3oBanne u kKoHAeHcaius. lcnapenue u kumneHue. AOCOTIOTHAsS W OTHOCUTEIbHAS
BIQXXHOCTh BO3AyXa. HacelmeHHbId Tmap. YaenapHas TeIioTa MapooOpa3oBaHus. 3aBUCHUMOCTH
TEMIIEPATypbl KUIIEHUS OT 1aBJICHUS.

Tsépnoe Teno. Kpucramimdeckue u amopgHbie Tena. AHU30TPONHsI CBOHCTB KpucTaiioB. JKunkue
kpuctaiuibl. CoBpeMeHHbIe Marepuainbl. [lnaBnenne u kpucraumsanus. Y aenbHas TEIIoTa IUIABJICHHUS.
CyO6numarusi.

YpaBHEHHE TEIJIOBOTO OanaHca.



TexHu4ecKkue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHUE: TUTPOMETP U TICUXPOMETP, KaJOPUMETP,
TEXHOJIOTHH MOJYyUYEHHUsI COBPEMEHHBIX MaTepUajIoB, B TOM YMCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue nmpu moHW>KEHHOM JaBJICHUH.

Crioco6bl U3MEPEHHS BIAXKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIABICHUS KPUCTAJLUTHIECKOTO BEIIECTBA.

JleMoHCTpanusi KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3mepenne OTHOCUTEIBHOM BIAXKHOCTH BO3TyXa.

Pa3znea 4. JiiekTpoguHAMUKA

Tema 1. Inexmpocmamuka

OnexTpuzauus Ten. JNeKTpuyeckuil 3apsn. JlBa Buaa ayiekTpuueckux 3apsiioB. [IpoBogHukw,
JUBJIEKTPUKU U MOTYIIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsja.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbIdl 37€KTpUUYECKHI 3apsi. DJIEKTPUUECKOE
nosie. Hanpspk€HHOCTD 3nekTpuueckoro noiid. [lpuHumn cyneprno3unuu 3jeKTpuueckux nojei. Jlunuum
HaIpPsHKEHHOCTH SJIEKTPUUYECKOTO MO,

Pabora cun snexrpocraTrueckoro mois. Ilorennman. Pasnocts motenmmanos. [IpoBonHukn u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM I0J1€. JuanekTpuyeckas npoOHUIAEMOCTb.

Onektpoémkocth.  KonzmeHcartop.  DJEKTpOEMKOCTh  IIOCKOTO  KOHJIEHCATOpa.  DHEprus
3apsSKEHHOI0 KOHAEHCATOopa.

TexHuyeckue ycTpolcTBa U IPAKTUYECKOE MPUMEHEHME: 3JIEKTPOCKOI,  AJIEKTPOMETP,
ANEKTPOCTATUYECKAS 3aIlUTa, 3a3€MJICHHE AJIEKTPONpPUOOPOB, KOHJIEHCATOP, KOMUPOBAIBHBIA armapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmopeiicTBie Ha3IEKTPU30BAHHBIX TEJI.

DIEKTPUUYECKOE MOJIE 3apSKEHHBIX TEl.

[IpoBOIHMKH B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMBIEKTPUKHU B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPA OT IUIONIAAM TUIACTUH, PACCTOSTHUS MEXTY
HUMH U JUIIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwtit 3nekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. YCIOBUSI CYIIECTBOBAHMS AJIEKTPUUECKOro Toka. Mcrounmkum toka. Cuia
ToKa. [ToCTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma ajig yyacTka Henu.

DNEKTPUUECKOE CONPOTHUBIICHUE. YJEJIbHOE CONpPOTHBIEHHE BelecTBa. [locienoBarensHoe,
MapajuieJIbHOE, CMEIIAHHOE COETMHEHUE MPOBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlkoyns—JIeHia. MOIHOCTh AIEKTPUIECKOTO TOKa.

DNEKTPOABUKYILAs CUJla U BHYTPEHHEE COMPOTUBIECHUE UCTOYHUKA TOKA. 3aKoH OMa JJisi IOJTHOM
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbIkaHue.

DONEeKTpOHHAs MPOBOJMMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTH CONPOTUBIIEHHS METAJUIOB OT
Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DnexTpuuecKkui TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBoaauku. CoOCTBEHHAsI U IPUMECHAs! MPOBOAMMOCTD MOJTYNPOBOAHUKOB. CBOMcTBa P—N-
nepexonaa. [loxynpoBoHIKOBBIE TPHOOPHI.

DNEeKTPUUECKUH TOK B pacTBOPAax U paciuiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUUYECKAs AUCCOLUALMS.
DIIEKTPOJIN3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3psan. Monnus. [lna3ma.

TexHuyeckue ycTpolicTBa M NPAKTUYECKOE IIPUMEHEHHE: aMIIEPMETp, BOJBTMETP, PEOCTar,
UCTOYHHUKH TOKa, 3JIEKTPOHArPEBaTENIbHBIE MPUOOPHI, IJIEKTPOOCBETUTEIbHBIE MPHOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAKYyMHBIA JHOJA, TEPMUCTOPHI U (HOTOPE3UCTOPHI, IMOITYIPOBOAHUKOBBIA IO,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuibpl TOKa U HAIIPSIKEHMUSL.

3aBUCHMOCTh CONPOTUBIICHUS LIWJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLAAN HOIEPEYHOTO
CEYEHMS U MaTepuaa.

CMmeniaHHO€ COEJUHEHHE TPOBOJHUKOB.

[Ipsimoe n3mepenue 3neKTpoABrKYyIIEH cuiibl. KopoTkoe 3aMbplkaHUe ralbBaHUUECKOIO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHL.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psag 1 IpOBOAMMOCTb BO3AyXa.

OnHOCTOPOHHSSI TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yyeHne cMEeIIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenue 31neKTpoABMKYIIEH CHUITbl MICTOYHUKA TOKA U €70 BHYTPEHHET 0 COIIPOTUBIICHHUS.

Habmtonenue snexTponusa.

MexnpeamMeTrHbie CBA3U

W3yuenne xypca ¢usuku ©6a3oBoro ypoBHs B 10 Kiacce ocymiecTBisieTcs ¢ y4€TOM
COJIEPKATENIbHBIX MEXIIPEJIMETHBIX CBsI3€l € KypcamMH MaTeMaTUKH, OMOJIOrMM, XUMUH, reorpaduu u
TEXHOJIOTUHU.

MesicnpeOomemnvle nowsimusi, CBSA3aHHBIE C M3yUYEHHEM METOJIOB HAYYHOTO TO3HAHHUS: SBICHUE,
Hay4yHbI (akT, rumnoresa, (Qu3MUecKas BEJIWYMHA, 3aKOH, TEOpHs, HaONOJCHHE, HKCIEPHUMEHT,
MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUH, JNuHeHas (QyHKuMs, napabosa, runepOosa, UX
rpadMKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPBI M MX IPOEKIIMY HA OCU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexannyeckoe ABMXKEHUE B KUBOH mpupone, nuddysus, ocMoc, TEII000MEH HKUBBIX
OpPraHu3MOB (BU/IbI TEIUIONEPEAUU, TEMIOBOE PABHOBECHE), JIEKTPUUECKHE SIBJIICHUS B KUBOU MIPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAS
Macca, TEIJIOBbIE CBOWMCTBA TBEPABIX TE€J, KUAKOCTEH M Ta30B, AIEKTPUUYECKHE CBOWCTBA METAJJIOB,
ANEKTPOIUTUYECKAs TUCCOIMAIINSI, TaJIbBAHUKA.

l'eocpagpus: BIaXXHOCTH BO3/lyXa, BETPbI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeodpazoBaHKe ABMKEHUM C UCIIONIb30BAHUEM MEXaHU3MOB, YUET TPEHHS B TEXHUKE,
MOAIIUITHUKY, UCIOJIb30BaHUE 3aKOHA COXPAHEHUs UMIYJIbca B TEXHHUKE (pakeTa, BOJOMET U APYrue),
JBUTATEIb BHYTPEHHEIO CropaHus, MapoBas TypOHHa, OBITOBOM XOJOAWIBHUK, KOHIUIIMOHED,
TEXHOJIOTMH MOJYyYEHHs] COBPEMEHHBIX MAaTE€pUaOB, B TOM YHCIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH,
AJIEKTPOCTaTUYECKas  3allUTa, 3a3eMJICHHE 3JEKTPONpHOOpPOB, KCEPOKC, CTPYHHBIA  MIpPUHTEP,
3JIEKTpOHArpeBaTeIbHbIe MPUOOPHI, SIEKTPOOCBETUTEIbHbIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. DaekrpoauHaMunka



Tema 3. Maznummnoe none. INeKmpoMacHUMHAA UHOYKYUA

[TocrossHHblE MarHuThl. B3anmonelcTBHE ITOCTOSHHBIX MarHuTOB. MarnutHoe mnoisie. Bekrop
MAarHuTHOM MHAYKUWU. [IpMHIMN CyNeprno3uIMM MarHUTHBIX ITOJIEW. JIMHMM MarHUTHOM MHIyKLIMH.
Kaprtuna nuHuii MarHuTHOM MHAYKIMH MOJIS1 TOCTOSIHHBIX MAarHUTOB.

MarnuTtHO€e 1oJie MPOBOAHMKA ¢ TOKOM. KapTuHa NMHUN MHIYKUMA MarHUTHOIO MOJIS JJIMHHOTO
IPSIMOTO TPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATyIIKM ¢ TOKoM. OmbIT Opcrena.
B3anmopencTere NpoOBOJIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ mMonyiab U HampaBiieHHE. [[BU)KeHHME 3apspDKEHHOW YacTHIBl B OJHOPOJHOM
MarHuTHOM ToJie. Pabota cunsl Jlopenia.

SBnenue  dneKTpOMarHUTHOM  MHAyKuuMH.  [IoTok  BekTOpa  MAarHUTHOM — MHAYKLUH.
DNEeKTpOABMKYILAsA CUJIa UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHIyKuuu dapanes.

BuxpeBoe snekrpruueckoe nosue. DIEKTPOABUKYILAsS CUla MHIYKUHUU B POBOJAHUKE, IBHXKYLIEMCS
MIOCTYNATEJIbHO B OJJHOPOJHOM MarHUTHOM HOJIE.

IIpaBuio JleHna.

NHyKkTUBHOCTD. SIBIEHUE CAMOMHAYKIIMHU. DIEKTPOABHKYIIAs CUJIA CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DNeKTpPOMarHuTHOE T0JIE.

TexHuyeckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHHE: IOCTOSIHHBIE MarHUThI, 3JIEKTPOMArHUThI,
3JEKTPOJIBUTaTeNb, YCKOPUTEH 3JIEMEHTAPHBIX YACTUL, UHAYKIMOHHAS N€Yb.

Jlemoncmpayuu

OmnsiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUM MHOYKIIMY MarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHuTHOM MHIYKITHH.

IIpasuio JleHua.

3aBUCUMOCTBD JIEKTPOABUIKYILEH CHIIBI MHIYKIUH OT CKOPOCTH U3MEHEHNSI MarHUTHOTO TIOTOKA.

SIBneHne caMOMHTyKIUH.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3y4yeHre MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUSA IOCTOSSHHOTO MarHUTa HAa PaMKY € TOKOM.

UccnenoBanue siBieHUS AIEKTPOMarHUTHOM WHIYKIIUH.

Pazpnen 5. KosieGanns u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Koneb6arenpnas cucrema. CBoOOgHBIE MeXaHMUYECKHE KoJjieOaHus. ['apMOHHMUYECKHe KoJieOaHUsI.
[lepuon, wactora, ammutyaa u ¢aza konebanuil. [Ipy uHHBIN MasTHUK. MaTreMaTHUuecKuil MasTHUK.
YpaBHeHHe rapMOHUUECKHX KoneOanuil. [IpeBpaiiieHue sHeprun mpyu rapMOHNYECKHUX KOJIeOaHUSIX.

Konebarenbubiit  koHTyp. CBOOOJHBIE  3JEKTPOMAarHUTHbIE  KOJeOaHMS B  HJACAIBHOM
KoJe0aTeIbHOM KOHType. AHAIOTHs MEXIy MEXaHUYECKUMHU U BJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTUH B UACAUTHBHOM KOJIeOATEIIbPHOM KOHTYPE.

[IpencraBnenre o 3aTyxalomMX KoleOaHUSX. BBIHYKICHHBIE MEXaHUYECKUE KOJICOAHMS.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMAarHUTHBIE KOJIEOaHMs.

[Tepemennbiii  TOoK. CHHYCOMIAJIBbHBIA MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIUIUTYHOE U IeHCTBYIOIIEE 3HAUEHUE CUITBI TOKA M HATIPSKECHHUS.



Tpanchopmarop. IlpouwsBojacTBo, mepenaya W TOTPeOJICHUE  DIEKTPUUYECKOW  DHEPTHUH.
DKOJIOTHYECKUE PUCKHU MPU MPOU3BOACTBE AIEKTpodHEepruu. KynbTypa UCTOIb30BaHUS 3JIEKTPOIHEPTUN
B MOBCEHEBHOM KU3HH.

TexHnueckue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHME: JJIEKTPUYECKUH 3BOHOK, TI'€HEPATOp
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTeNbHOW CHUCTEMBI (MPYXHHHBIM WIM MaTeMaTHYeCKU
MasITHUK).

Hab6mronenue 3aryxaromux KogeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmonenue pe3onanca.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmorpaMMsl (3aBUCHMOCTH CHUJIBI TOKA U HAMPsDKEHUS OT BPEMEHHM) Ui SJIEKTPOMArHUTHBIX
KoJieOaHUH.

Pe3onanc mnpu mocienoBaTEIbHOM COCIUHEHUM PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOopA.

Mopeinb TUHUU 3EKTPOIepeaayuH.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH TIEPUOJIA MAJIBIX KOJICOAHUI Tpy3a HA HUTH OT JJIUHBI HUTH U MacChl
rpysa.

HccnegoBanue nmepeMEHHOTO TOKAa B LENU W3 IOCIEAOBATENIbHO COCAUMHEHHBIX KOHAEHCATOpa,
KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 0IHbL

Mexanudeckue BOJIHBI, ycinoBus pactipoctpanenus. [lepuoa. CKopocTs pacpoCTpaHeHUs U IMHA
BosHEL. [lonepeunsie u npoaoapHbIe BONHBL. UHTepdepenius u nudpakiius MEXaHn4ecKuX BOJH.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBI. YCJIOBUSI HM3JIyY€HHUS DJEKTPOMarHWUTHBIX BOJH. B3aumnas
opueHrtanusi BektopoB E, B, V B anexrpomarnutHOW BoJHE. CBOWCTBAa AJIEKTPOMATHUTHBIX BOJIH:
OoTpakeHUe, MpeJoMiieHue, nmonspusanus, audpakuus, uaTepdeperimsa. CKOpoCcTh IEKTPOMArHUTHBIX
BOJIH.

[Ixana sneKTpOMarHUTHBIX BOJIH. [I[puMeHeHne 37IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paAOCBA3U U TeNeBUACHUA. Paaromokarus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEbl.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YABTPa3BYKOBasl JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, paadonpuEMHUK, TEIEBH30p, aHTCHHA,
tenepon, CBU-nieus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOJIO0THHBIX BOJH.

Koneb6mromnieecs Teno Kak HICTOYHUK 3BYKA.

HalGmronenne otpakeHns U IPEIOMIIEHUS MEXaHUIECKUX BOJIH.

Habmonenue natepdepeHnu U AuPpakini MEXaHMIECKUX BOJH.

3BYKOBOH PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYyKa M BHICOTHI TOHA ¢ aMIUTUTYI0M U 9aCTOTOM KOeOaHMid.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHHWE, MPEIOMIICHHE, MOJSpU3aLus,
mudpakuus, tHTepEpeHIHs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMonuHeitHOe pacnpocTpaHEHHE CBETa B OJHOPOIHOW cpene. Jlyu
cBeTa. ToueuyHbll HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n300paXkeHui B IITIOCKOM 3epKalie.



[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCONIOTHBIN ITOKa3aTelbh MPEIOMIICHUS.
ITonHoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroil MOJHOr0 BHYTPEHHETO OTPaKCHMUS.

Hucniepcust csera. ClioxHBIN cocTaB Oenoro cera. L{Ber.

Cobuparomye 1 paccenBaroniue JUH3bL. ToHKas JruH3a. POKYCHOE pacCTOSHHUE U ONTUYECKas CHuiia
ToHKOM nuH3bL. [locTpoenue n3o0paxkeHuil B coOMparommx U paccenBaromux jauH3ax. opmysa TOHKOM
JIMH3BI. YBEIUYEHHUE, JaBaeMOe JIMH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BonnoBas ontuka. Mutepdepenuus cBera. KorepeHTHble HCTOYHHMKHU. YCJIOBHSI HAOIIOACHUS
MakCUMyMOB U MHHHUMYMOB B HHTEP(PEPEHLIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceeta. Judpakinuonnas pemiérka. Y ciaoBUe HAOIIOICHUS TJIABHBIX MAKCUMYMOB TIPH
MaJieHu MOHOXPOMATHYECKOI0 CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHudyeckue yCTpOMCTBA W TPAKTHUECKOE MPUMEHEHHWE: OYKH, Jiyna, (oToarmapar,
MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs OINTHKA, AU(PaKIMOHHAs pEIIETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsmonuHEitHOE pacpocTpaHeHHE, OTPAKCHHE U TIpeloMieHHe cBeTa. OnTHYeCKHe TPHUOOPEHI.

[TonHOE BHYTpeHHEE oTpakeHue. Mojienb cBeToBO1a.

HccnenoBanune cBOWCTB 300paKeHH B TUH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

HaGimronenne naTepdepeHIim cBera.

Ha6mronenue qudpakuuu cera.

Habmronenue aucnepcun cBera.

[Tonyuenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.

Habutoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomol

N3mepenne nokazaresns NpeoMIIEHUs CTEKJIA.

HccnenoBanme cBOWCTB N300paKeHHid B TUH3aX.

HaGmronenue qucnepcun certa.

Pasnen 6. OcHOBBI cieIHAJILHOM TEOPHH OTHOCHTEIbHOCTH
['panuiibl TPUMEHUMOCTH  KJaccMueckol MexaHuku. llocTynaTel cneuuanbHON — Teopuu
OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOIYJSI CKOPOCTH CBE€Ta B BAaKyyMe, HNPUHIUI OTHOCUTEIbHOCTH
OWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUTUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTHUIbI. DHEPTUS MOKOSI.

Pasnen 7. KBanroBasi puzuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. opmyna [Tnanka cBsi3u SHEPTHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJIBC (DOTOHA.

OtkpeiTne u uccienoBanue ¢oroddpdexra. Ombiter A. I'. CromeroBa. 3akoHbl (oTodddekra.
VYpaBuenue Diinmreiina i poroaddexra. «Kpacnas rpannna» Gotorddexra.

JNasnenue ceera. Onbitel I1. H. JIeOenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoiicTBa M MpakTHUYECKOE MpUMEHEeHHe: (OTOINEMEHT, (POTONATUUK, CONHEUHAS
Oarapesi, CBETOAHO.

Jlemoncmpayuu



®dotordhPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akOHOB BHEIIHEro GpoTodpdekra.
Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHutro o -dactuil. [lmanerapHas mMojenb
aroma. Iloctynarer bopa. M3nydyenue u morjiomenue (OTOHOB MPHU MEPEXOAE aTroMa C OJHOTO YPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CieKTp ypoBHEHN 3HEpruu aTomMa BOJIOPOJa.

BousiHoBsie cBoiicTBa yacTull. Bonubl ge bpoins. KopryckylisipHO-BOJIHOBOM Tyaiu3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3JTyUEHUE.

TexHuyeckue ycTpoHCTBa U NPAKTHUUECKOE NMPUMEHEHHE: CIIEKTpajIbHbI aHAINU3 (CHEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenye AJIMHBI BOJIHBI JIa3epa.

Habmroienue nuHeHvaThIX CIEKTPOB U3ITy4EHUS.

Jlazep.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HaGroienne JIMHeWYaToro CreKTpa.

Tema 3. Amomnoe a0opo

OKCHEPUMEHTBI, JOKAa3bIBAIOIINE CIIOKHOCTh CTpoeHus sapa. OTKpbITHUE PaAMOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHuio cocraBa panoakTHBHOTO m3nydenus. CBoiicTBa anbda-, Oera-,
raMma-u3iydyeHus. BiausHue paaroakTHBHOCTH HA KUBbIE OPraHU3MBI.

OTkpbiTHE pOTOHA M HeWTpoHa. HykiionHas monens siapa I'eiizen6epra—lBanenko. 3apsn sapa.
MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacnan. ONeKTpOHHBIH M TMO3UTPOHHBIN Oera-pacman. [‘amma-uzinydeHue. 3aKkoH
PagMoOaKTUBHOIO pacraja.

DOHeprus cBA3M HYKJIOHOB B sifjpe. SnepHble cuibl. JlepekT maccol sipa.

SAnepHsle peakuuu. JleleHre U CUHTES SIEP.

SAnepusiii peaktop. Tepmosnepusiit cuHTe3. [IpoOraemMbl U MEPCHEKTUBHI SACPHOM SHEPTEeTHKH.
DKOJIOTHYECKHUE aCTIEKTHI SACPHON YHEPTETUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOJCHUS U PETUCTPALIH SIE€MEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3aUMOAEHCTBUA. EAMHCTBO (DPM3NYECKO KapTHHBI MHpa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa BuibcoHa, snepHbIi
peakTop, atToMHast 6omoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusm).

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3NKH
Otansl pa3BUTUS acTpoHOMUU. [IpHKiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE AaCTPOHOMMH.
Bup 38é3qH0ro HebGa. Co3Be3nus, sipkue 3BE3/bl, IJIAHETHI, UX BUAUMOE JIBHKECHHE.
Conneunas cucrema.
Connue. ConHeuHas akTUBHOCTb. Mctounuk sHeprum ConHua u 3BE31. 3BE3IBI, MX OCHOBHBIE
XapakTepUCTUKU. JlmarpamMma  «CHEKTpaJbHBIM  KJIacC —  CBETHUMOCTBY».  3BE3NBI  TJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» Ul 3BE37 IVIABHOW IOCIIEI0BATEIbHOCTH.

BuyTtpennee crpoenue 3B€371. COBpEMEHHBIE MPECTABICHUS O IIPOUCXOXKACHUU U 3BotonMu ConHIa U
3BE37. DTarbl )KU3HU 3BE3.



Muineunbiii I[lyte — nHama I'anaktuka. [lomoxenue m aBwxkenne ConHua B [Mamaktuke. Turmbl
rajiakTuk. Paguoranaktuky u kBazapel. UEpHBIE ABIPBI B A1pax rajlakTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa06ma. PasOeranue ramaktuk. Teopust Bosbmioro
B3pbIBa. PenmnkroBoe n3nydeHue.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUM.

Yuenuueckue nabnooenus

HaGntoneHuss HEBOOPYKEHHBIM TIJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX HPUIOKEHUH JUIs
OIIpeJIeJIEHUs] MOJIOKEHUs HEOECHBIX 00BEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3ausi CeBepHOro
MIOJIyIIAPHS U SIPKHUE 3BE3BL.

Ha6monenus B Teneckon Jlynsl, mianer, Miteddoro [Tytu.

Oo6o0maroniee NnoBTOpeHne

Ponb ¢u3uMKuM M aCTpPOHOMMHM B 3KOHOMHYECKOH, TE€XHOJOTMYECKOM, COLMAIBHOW M 3THUECKON
cdepax IesITeTLHOCTH YeIIOBEeKa, POJIb U MECTO (PU3UKU U aCTPOHOMHUU B COBPEMEHHOW HAYYHOH KapTHUHE
MUpa, POJIb GU3NIECKOI Teopur B (HOPMUPOBAHHUH TIPEACTABICHUN O QU3NUECKON KapTHHE MHUPA, MECTO
¢u3nyeckoil KapTUHBI MHpa B OOLIEM psly COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX IPEJCTaBICHUI O
IIPUPOJE.

Me:xknpeamMeTHble CBSI3U

Wzyuenne xypca ¢usuku ©Oa3oBoro ypoBHs B 11 Kiacce ocymiecTBisiercs ¢ y4€TOM
COJIEp KATENIbHBIX MEXIIPEIMETHBIX CBA3€H ¢ KypcamMu MaTeMaTHUK{, OMOJIOTMH, XUMHH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemnvle nonwsimusl, CBA3aHHbIE C M3yUYEHUEM METOJIOB HAY4YHOI'O I[O3HAHUSA: SIBJICHHE,
Hay4yHbId (akT, TUMOTe3a, (Qu3NUecKas BEJIWYMHA, 3aKOH, TEOpHs, HaONIOJACHUE, HKCIICPUMEHT,
MOJIETTUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYeCcKUe (QYHKIMU: CHHYC, KOCUHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXAECTBO, BEKTOPbHl M HX IPOEKLIHUU HA OCH
KOOpJMHAT, CJIO)KEHWE BEKTOPOB, TIPOM3BOJAHBIE JIIEMEHTAapHbIX (QYHKIUN, MNpU3HAKU 000U
TPEYroJbHUKOB, OIpe/IeIeHHE MIIOMAAN IUIOCKUX GUryp U o0béma Ted.

Buonoeus: snekrpuueckue sBICHMS B KMBOH MNpHpoJe, KosiebaTelbHble IBMKEHHS B KHBOH
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOM NPUPOJE, NEMCTBUE palMallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTaJJIM4YecKas CTPyKTypa TBEPIBIX TeJ, MEXaHU3MBI
o0pa30BaHMs KPUCTAUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

leocpaghus: MarHUTHBIE TOMIOCa 3€MJIM, 3aJ€KM MArHUTHBIX pyA, (QOTOochEMKA 3eMHOU
MIOBEPXHOCTHU, NIPEJCKA3AHNE 3EMIIETPACEHUH.

Texuonoeusi: JWHUW DIEKTpoOIleperay, TeHepaTop MEPEeMEHHOTO TOKa, AJIEKTPOJIBUraTellb,
UHIYKIMOHHAs TMe4b, pajap, paauoNpuEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHasi 6aTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUA

OcBoenue yueOHOro npenmera «®usnkay Ha ypoBHE cpenHero oOuiero oopasoBaHus (0a30BbIi
ypOBeHB) JOJIZKHO 00ecIIeuYnTh AOCTHIKCHUC CICAYIOMUX JIMYHOCTHBIX, MCTAIIPCAMETHLIX U IMMPECAMCTHBIX
00pa3oBaTEeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro npeamera « Du3uka» T0JKHBI OTpaXaTb TOTOBHOCTD
U CIIOCOOHOCTH O0YYarOIIUXCs PyKOBOACTBOBAThCA CPOPMHUPOBAHHONW BHYTPEHHEH MO3UIMEH JTUYHOCTH,
CUCTEMON I[EHHOCTHBIX OpPHEHTAIlMi, TIO3UTHUBHBIX BHYTPCHHHX YOCKICHHH, COOTBETCTBYIOLIUX
TPaJAULIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIeCTBa, paCIIMPEHHE MKU3HEHHOTO OMbITa U OIbITa
JESATEIbHOCTH B MPOLIECCE peaJu3allii OCHOBHBIX HANPaBJICHUI BOCHUTATEIbHOM IEATEIBHOCTH, B TOM
YuClie B YaCTH:

1) rpaskaaHCcKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYyYaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIeCTBa;

MIPUHATHE TPAJAUIIMOHHBIX O0IICUETIOBEYECKUX TYMAHUCTUUECKUX U IEMOKPATHYECKUX [IEHHOCTEH;

TFOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B UHTEPECAX I'PAXKIaHCKOI0 00IIECTBa, y4aCTBOBATh
B CAaMOYIIPaBJICHUU B 00pa30BaTeNbHON OpraHu3aluu;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIbHBIMU WHCTUTYTAaMU B COOTBETCTBUU C UX (QYHKUIUSAMHU H
Ha3HAYCHHEM;

TOTOBHOCTh K T'YMaHUTapHON M BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UICHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JTOCTHKEHHUSIM POCCHUHCKHX YUYEHBIX B
obnactu (U3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M NPUHUMATh OCO3HAHHBIE PEIIEeHHUs, OPUEHTUPYSACH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESATEILHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYIyIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS :

JCTETUUYECKOE OTHOUIEHME K MHpY, BKIIOUYas O3CTETUKY HAy4YHOTO TBOPYECTBA, IPUCYIIETO
¢bu3nueckoil HayKe;

5) Tpy10BOr0 BOCIIMTAHUS

HMHTEpEC K pazNu4HbIM chepam mpodecCHOHATBHON IesSTeNbHOCTH, B TOM YHCIE CBS3aHHBIM C
(GU3MKON U TEXHHKOW, YMEHHE COBEpIaTh OCO3HAHHBIN BBHIOOP Oyayieil mpodeccuu u peaan30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHWIO M CamMoOOOpa3oBaHWIO B oOmacTh (U3UKH Ha
MPOTSKEHUU BCEH KU3HH;

6) 9K0JIOTNYECKOT0 BOCTIUTAHHUS:

cOPMUPOBAHHOCTh ~ 3KOJOTHYECKOW  KyJIbTYpbl, OCO3HAHUE  IJO0AJIBHOTO  XapakTepa
AKOJIOTUYECKHUX MPOOIIeM;

IUIAHUPOBAHUE M OCYIIECTBJIEHUE JCHUCTBHM B OKPYXKAIOWIEW CpPEAE HAa OCHOBE 3HAHUS LIEJIEH
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre OMbITa JEATEIbHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH HA OCHOBE HWMEIOIINXCS
3HaHU# Mo (pu3mKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS:



chopMHPOBaHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢busnveckoil HayKy;

OCO3HAaHHWE IIEHHOCTH HAYYHOW JIESTEIBHOCTH, TOTOBHOCTh B IPOIECCE H3YYCHUS (QU3HKH
OCYILECTBIISATh IPOCKTHYIO U UCCIIC0BATEIILCKYIO NEATEIbHOCTh MHIMBHIYaIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBbIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBble Jiornueckue 1eMCTBUA:

CaMOCTOSITENIbHO (POPMYIUPOBAThH U aKTYaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIpEICIIATH NN JACSITeIbHOCTH, 3a7]aBaTh MapaMeTpbl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSX;

pa3pabarbIBaTh IUIaH pEIICHHS MPOOJIEeMBbl C YUYETOM aHalIM3a UMEIOIIUXCS MaTepHaJIbHBIX M
HeMaTepUaIbHBIX PECypCOB;

BHOCHUTH KOPPEKTUBHI B JIEATEIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJbTATOB IIENISIM, OIICHUBATH
PHUCKHU NOCIEACTBUM NESATENbHOCTH;

KOOPJAMHUPOBATb M  BBINOJHATHE pabOTy B  YCIOBUAX PEAIbHOT0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3zoBble uccienoBarebckune 1eHCTBUSA:

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHATUSIMU U METOJIaMU (DU3NYECKON HAYKU;

BIIa/IETh HABBIKAMH y4eOHO-HCCIIEIOBATENbCKON U MPOEKTHOM AESITeNbHOCTH B 00IacTH (pU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOHMCKY METO/OB pELIeHHs 337ad (U3NYECKOTO
coJiepKaHusl, MIPUMEHEHHUIO PA3JINYHBIX METO/I0B [TO3HAHMUS;

BJIQJIETh BHJAMU JEATEIBHOCTH IO TMOJY4YEHHIO HOBOTO 3HAHMS, €ro MHTEpIpeTaluH,
MpeoOpa3oBaHUI0 U MPUMEHEHUIO B PAa3IMUYHBIX Y4E€OHBIX CUTYallUiX, B TOM YHCIE MPH CO3JAaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh ITPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTYallM3UPOBATH 3aJady, BBIIBUTATh TUIIOTE3Y €€
pelleHns, HaXxOJIUTh apryMEHTHl JUIsl JO0Ka3aTeJbCTBA CBOMUX YTBEP)KIACHWM, 3a7aBaThb NapaMeTpbl U
KPUTEpUU PELICHHUS;

aHAJIM3UPOBATh MOJYUYECHHBIE B XOJ€ PELICHHs 3a/aud pe3yJIbTaTbl, KPUTHUYECKU OLIEHUBATh HUX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (HOPMYIHpPOBaTh COOCTBEHHBIE 3a/1a4ll B 00pa30BaTEIbHOMN J1€ATEIbHOCTH, B TOM YHUCIIE
MIpH U3yYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTD 3HAHUA M0 (PU3UKE B IPAKTHUECKYIO 00IaCTh KUZHEAEATENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIEC UJIEU, TPEAJIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 331a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmanmueii:

BJIQJIETh HABBIKAMU TOyYCHHUS] MHGOPMAINH (PU3NUECKOTO COACPKAHUS U3 UCTOYHUKOB Pa3HBIX
TUIOB, CAMOCTOSITEILHO OCYIIECTBJISITh IOWCK, aHAJIM3, CHUCTEMATU3AlMI0 M HUHTEPIPETAIUIO
nH(OPMALIUY PA3IUYHBIX BUIOB U (OPM IPEICTABICHUS;

OLICHHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

HCIOJIb30BaTh CPEACTBA HMH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEUICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OpPraHU3alMOHHBIX 3a7ad C CoOOJIofeHHEeM TpeOOBaHMIA
OPrOHOMUKH, TEXHUKH O€30MAaCHOCTH, TUTHUEHBI, PECYpCOCOEPEKEHUs, MPABOBBIX M ITHUYECKUX HOPM,
HOpM MH(OPMALIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJECpKAHUS B pa3lWyHbIX (opMarax Cc yuy€TOM Ha3HAYCHUS
nH(OpMAaLIUY U 1IeJIeBOI ayAUTOPHH, BEIOUpAs ONTUMANIbHYIO (hOPMY IIPEICTABICHUS U BU3YaTH3aIIH.



KoMMmyHuKkaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHSA:

OCYIIECTBIIATH OOLIECHHE HA YPOKaX (PU3HUKU U BO BHEYPOUHOI IEATETHHOCTH;

pacro3HaBaTh MPEIIOCHUIKNA KOH(DIMKTHBIX CUTYAllMi U CMAr4aTh KOH(IMKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOYKY 3PEHUS C UCIOIb30BAHUEM A3BIKOBBIX CPENICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBAa KOMAaHIHOW U MHIUBUAYAILHOU paOOTHI;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JI€HCTBHH C Y4YE€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXKJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATH LIEJIM COBMECTHOM ACSTEIBHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUA 110 €€
JNOCTH)KCHMIO: COCTaBIIATH IUIAH JCHCTBUM, pacHpenciATb pPOJIUM € YYETOM MHEHUHM YYacCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboTHI;

OLIEHUBATh KayeCTBO CBOEr0 BKJA/Ja M KaXJOI0 y4aCTHMKAa KOMaH/bl B OOIIMH pe3yiapTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh UACH C IO3WLIHMM HOBU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYIIECTBIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEIECHUE B PA3JIMYHBIX CUTYalUsAX, NPOSBITH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepcabHbIe YUeOHbIE AeiicTBUSA
Camoopranmszaums:

CaMOCTOSITENILHO OCYIIECTBIISITH TO3HABATEIBHYIO JEITEILHOCTD B 00JIaCTH (PU3UKH U aCTPOHOMUH,
BBISIBIIAATH TIPOOJIEMBI, CTABUTh ¥ (POPMYIIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITENTLHO COCTABJIATH TUTAH PEHICHUS] pacUE€THBIX U Ka9YeCTBEHHBIX 3a/1a4, TUIAH BBHITIOJTHEHHUS
MIPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciIMpsATh paMK1 y4eOHOTo peiMeTa Ha OCHOBE JIMYHBIX MPEATNOUTEHHIA;

JieTIaTh OCO3HAaHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHUE,;

OLIEHUBATh MTPHOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh ()OPMHUPOBAHMIO M MPOSBICHUIO SPYAULUU B 00jacTh (PU3MKH, MOCTOSHHO
MOBBIIIATh CBOM 00pa3oBaTeIbHbIN U KyJIbTYpHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCHUTh KOPPEKTHBBI B JICATEIILHOCTh, OIICHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEISIM;

BJaJIeTh HaBBIKAMHU IO3HABATEJIbHOM pedUIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHM H
MBICTHTEIBHBIX TIPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUH;

WCTIOJIH30BATh MPUEMBI peIICKCHU JIJIS OIICHKH CUTYAI|H, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PEHICHUS 0 UX CHIKEHHUIO;

MIPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX NPH aHAIN3€E PE3yIbTaTOB JAESATEIbHOCTH;

MPUHUMATH ce0s, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBEI M QpTYMEHTHI IPYTUX MPH aHAIIN3E PE3yJIbTaTOB JESTEIHLHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporuiecce 10oCcTHKEHUS TUMUHOCTHBIX PE3yJIbTaTOB OCBOEGHUS MPOTPaMMBbI IO (pr3HKe A7 yPOBHS
cpenHero oOmiero o0pa3oBaHHA Yy OOYYarONIMXCSl COBEPIICHCTBYETCS SMOLMOHAIBHBIA HHTEIUICKT,
MPEATIONararouii choOpMUPOBAHHOCTS!

CaMOCO3HaHUS, BKJIIOYAIOILIETO0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIILHOE COCTOSIHHE, BUJETD
HaIpaBJICHUS Pa3BUTUS COOCTBEHHON AMOIIMOHAILHON Cephl, ObITh YBEpEHHBIM B ce0e;

CaMOpETYJIMPOBAHMS, BKITIOYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3 CBOE
MOBE/ICHNE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSM U TPOSBISTH THOKOCTD, OBITH
OTKPBITBIM HOBOMY;



BHYTPEHHEH MOTHBAIMH, BKIIOYAIONIEH CTPEMJICHHE K JOCTH)KEHHIO IIETH M YCIIEXY, ONTHMHU3M,
WHUIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIOUICH CIIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHUE JAPYTHX, YUYUTHIBATH
ero Ipy OCYIIECTBICHUU OOLICHUS, CIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHUS C IPYTUMH JIFOJABMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3pemiaTb KOH(PIUKTEI.

INPEJIMETHBIE PE3YJIbTATBI

K konimy o0ydenusi B 10 kJacce npeaIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

JEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKU B (DOPMHUPOBAHHH COBPEMEHHOW HAay4IHOUN
KapTUHBl MHPA, B PAa3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJIOTHM, B MPAKTHUUYECKOW JESITEIIBHOCTH
JIIOJICH;

YUUTHIBATh TPAHULBI MPUMEHEHHs] H3YUYCHHBIX (DU3MUECKHX MOJeNel: MaTepuanbHas TOYKa,
WHEpIMaIbHas CUCTEMa OTCUY€Ta, a0CONIOTHO TBEPIOE TENO, WACATBHBIN ra3, MOJACIU CTPOCHUS Ta30B,
KUJKOCTEH U TBEPABIX TEJI, TOUCUHBIN SJIEKTPUUYCCKUM 3apsijl MPU PeIICHUH PU3NUECKHUX 3a/1a4;

pacrio3HaBaTh (hu3MYecKue SABJICHUS (MPOIECChI) U OOBACHATh X HAa OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU CTPOCHMSI BEUIECTBA U BJEKTPOAMHAMUKHU: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBW)XKCHHE, CBOOOJHOC MAJCHHWE TEJN, JBMKCHHUE 1O OKPYKHOCTH,
WHEPIHS, B3aUMOJIeicTBUE Tel, TU(Qy3usi, OpPOYHOBCKOE TBUKCHHE, CTPOCHHUE JKUIKOCTSH W TBEPIBIX
Tel, W3MeHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIKICHHWH), TEIJIOBOE paBHOBECHE, HCIApCHHE,
KOHJIEHCAllUsl, IUIaBJIEHUE, KPUCTAJUIN3AlUsl, KUTIEHUE, BIAXXHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a
IPY €r0 HAarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXIY MapaMeTpaMH COCTOSIHUA rasa B M30Mpoleccax,
AJIEKTPU3ALIMS TEJ, B3AUMOJAECHCTBHUE 3aPAJIOB;

OMKCHIBATH MEXaHMYECKOE JIBIDKEHUE, WCIONB3Yys (U3NYECKUE BEIUYHMHBI: KOOPAWHATA, MYTh,
NepeMeNnIeHne, CKOPOCTh, YCKOPEHHME, Macca Teja, CHJla, UMITYJIbC Tejla, KUHETHYeCKas JHeprus,
MOTEHIIMAIbHASL DHEPTHUs, MEXaHW4YecKas paboTa, MEXaHWYECKass MOIIHOCTb;, IPH OMUCAHUU MPABUIBHO
TPaKTOBAaTh (PU3UUYECKHN CMBICT HCIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHHIBI, HAXOJUTh
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PHU3UYECKYIO BETUYHUHY C IPYTUMH BEINYHHAMU,

OMKCHIBATh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TENl M TEIUIOBBIE SBJICHMSI, UCTONB3YS (pusmdeckue
BEJIMYUHBI: JaBJICHUE Ta3a, TEeMIlepaTypa, CpPeAHss KUHETHYECKas SHEPrusi XaOTHUUYECKOTO JIBUKCHUS
MOJIEKYJI, CPETHEKBAIpaTHIHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTHs, padoTa
raza, K03(pQUIHEHT MOJIE3HOTO JEHCTBHS TEIJIOBOTO JBUTATENS; IPU OMUCAHUH MPABUIBHO TPAKTOBATH
(bu3MUECKUN CMBICIT HCIOJIb3YeMbIX BEIWYMH, MX OOO3HAYCHHS W EIWHMIIBI, HAXOAUTh (OPMYJIBI,
CBS3BIBAIONINE JAaHHYIO (PU3UYECKYIO BETUIMHY C IPYTUMHU BETUINHAM;

ONUCHIBATh M3YYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA M  DJIECKTPUYECKHE SBICHUSA
(mporecchl), HCMONB3Ys (U3MUECKHE BEIMYUHBL: DIEKTPUYECKUA 3apsij, DIEKTPHUYECKOoe IIoJie,
HaIpsHKEHHOCTh TOJIA, MOTEHIMAal, Pa3HOCTh MOTEHUMANIOB; IMPH ONHCAHWHM MPABWIBHO TPAKTOBAThH
(bUBUYECKUN CMBICIT HWCIIONIB3YEMbIX BEIWYWH, WX OOO3HAUYCHMs] W €IWHUIIBI; YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONIME JAaHHYIO (PU3UYECKYIO BETUUNHY C IPYTUMHU BETMYNHAMU;

aHAIIM3UPOBATh PU3NYECCKUE MPOIIECCHl U SBICHUS, HUCIONB3Ys (PU3UUECCKUE 3aKOHBI U TPUHITUIIBL:
3aKkoH BcemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa, 3aK0H COXpaHEHUs MEXaHUYECKOW SHEPIHH,
3aKOH COXPaHEHHUSI WMITYJIbCa, MPUHIUI CYNEPHO3ULIMU CHUJI, MPUHIMI PABHOINPABUS HHEPIUATBHBIX
CHUCTEM OTCU€Ta, MOJICKYJSIPHO-KMHETHYECKYIO TEOPHIO CTPOEHHUSI BEUIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpeaHel KHHETUYECKOH SHEPruU TETJIOBOTO JBIKEHHS MOJIEKYJ ¢ aOCOIOTHON TeMIepaTypoH, MepBhIii
3aKOH TEPMOJIMHAMMKH, 3aKOH COXpPaHEHUs dJIEKTPUUECKOTo 3apsiaa, 3akoH KyiioHa, mpu 3ToM pa3inyaTth
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA, €r0 MAaTEMaTHYE€CKOE BHIPAKCHHE U yCIOBHS (TPaHUIBI, 00JIacTH)
MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE MPHUHIMIMbBI JACUCTBUS MAalIUH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB;
pa3nuyaTh ycJIoBUs UX O€30MIaCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

BBIMOJIHATE  OKCIIEPUMEHTHl 10 HCCICIOBAaHMUI0 (U3NYECKUX SBJICHUH M TPOLECCOB C
WCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUMU, MpU 3TOM (HOpMyIHpoBaTh MpobieMy/3anady u
TUIOTE3y y4eOHOro IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEAJI0KEHHOr0 000py10BaHUS, TPOBOAUTD
OTIBIT U (OPMYIIUPOBATH BHIBOJIBI;

OCYIIECTBIISAITh NPsSMbIE U KOCBEHHbIE M3MEpPEHHsS (PU3MUECKUX BEIMYUH, MPH 3TOM BHIOWpATh
ONTHUMAJIBHBIA CIMOCOO H3MEPEHHS U HCIOJIb30BaTh HW3BECTHBIE METObl OIICHKH IOrpeurHocTen
HU3MEpEHUI;

UCCIIEIOBAaTh 3aBUCHMOCTH MEXIy (HU3NYECKUMH BEJIMYMHAMHU C HCIIOJIB30BaHUEM MPSIMBIX
M3MEPEHUH, IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBAThH pe3yJIbTaThl MOIYYEHHONW 3aBUCUMOCTH
(bu3MUYecKUX BEIMYMH B B TaOIUI U IpadUKOB, EIaTh BHIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBAHMUS;

coOMroAaTh MpaBmia OE30MacHOTO TpyJa MpU MPOBEACHUM HUCCIECJOBAHHM B paMKax ydeOHOro
OKCHEPUMEHTa, Y4eOHO-HCCIECNOBATEICKOH H  TPOCKTHOH  JESATETBbHOCTH C  HCIOJIb30BAHHUEM
W3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOpHOTO 000pYI0BaHUS;

pemars pacu€THble 3a7aud C SIBHO 3aJaHHON (PU3MYECKONW MOJENbl0, HCHOIb3ys (U3HuecKue
3aKOHBI U MPUHIUIBI, HA OCHOBE aHaJM3a YCJIOBUA 3a7aud BBIOUPATh (U3UYECKYIO MOJEIb, BBIICIATH
¢busnveckre BENMUYUHBI U (HOPMYJIBI, HEOOXOAUMBIE Ui €€ pereH s, TPOBOIUTh PAcYEThl U OLICHUBATh
PeaTbHOCTh MOYYEHHOTO 3HAUYCHUS (PU3HMUECKON BEIINIHHBI;

pelmath KauyeCTBEHHbIE 3aJauyd: BBICTpaMBaTh JIOTUYECKH HEMPOTHUBOPEUYHMBYIO  IEMOYKY
paccyXIeHHii ¢ OTIOPO Ha U3yUEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUe SIBICHUS;

WCIOJIb30BATh TPU PEHICHUH YYEOHBIX 3a/1a4 COBPEMEHHBIC MH(POPMAIMOHHBIE TEXHOJIOTUH JUIS
MONCKA, CTPYKTYPUPOBAHHs, HWHTEPIPETAlMd M TPEICTAaBICHHUS Yy4eOHOW W HAayYHO-TIOMYJISIPHON
uHpOpMalUY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHMKOB, KPUTHUYECKH aHAJIU3UPOBATh MOIYdaeMYIO
uH(pOpMaInIo;

MPUBOANUTH MPUMEPHI BKJIaJa POCCUHUCKUX M 3apyOekXHbIX yU€HBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

WCTIOJIh30BATh TEOPETHUYECKHE 3HAHHUS 1O (HU3UKE B TOBCEJIHEBHOW J>KM3HM ISl OOECTICUeHHS
0€30macHOCTH TpU OOpallleHuH ¢ NpUOOpaMH U TEXHUUYECKUMM YCTPONCTBaMH, JUI COXpPaHEHMS
3JI0pOBbSI U COOJIIOJICHUSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpY Katollei cpejie;

paboTaTh B TPYIIIE C BHIMOJIHEHNEM PAa3JINYHBIX COUAIBHBIX POJIEH, TUTAHUPOBATh paboTy TPYIIIH,
paMoHABFHO paclpeneNiaTh 00S3aHHOCTH U TUTAHUPOBATh JIESTEIFHOCTh B HECTAHIAPTHBIX CHUTYAIUSX,
aJIeKBaTHO OIIEHMWBATh BKJIAJ] K&XKJOT0 U3 YYACTHUKOB IPYMIIBI B pEIIEHUE paccMaTpuBaeMOi MPOOIeMBI.

K xoniy o0yuenus B 11 kiacce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y 00YUAFOIINXCS YMEHUI:

JIEeMOHCTPHPOBATh Ha TPUMepax poiib U MeCTO (GU3NKHA B (DOPMUPOBAHMH COBPEMEHHOH HAay9YHOM
KapTUHbl MHpa, B Pa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTUUYECKOH JeATeNIbHOCTH
JIO/IeH, LIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YYUTBHIBATh TPAHUIBI MIPUMEHEHUS M3YYCHHBIX (DU3MYECKUX MOJEICH: TOYCUHBIN AIEKTPHUSCKUI
3apsij, JIyd CBeTa, TOYCYHBIH MCTOYHUK CBETa, SIIEPHAs MOJENb aTroMa, HYKJIIOHHAs MOJEeNTb aTOMHOTO
A7Ipa IpU pelIeHnu PU3MUECKUX 3aj1ay;

pacrio3HaBaTh (pu3nueckue sBIEHHUS (MpoIecChl) U OOBSICHATH HMX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN M KBAaHTOBOM (DM3HMKH: DJIEKTpUYECKas IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBHUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHWTHAas WHAYKIIHS,
JeiCTBUE MAarHUTHOTO IIOJII Ha TPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsill, SJIEKTPOMarHUTHBIE
KoneOaHus W  BOJHBI, TPSAMOJMHEHHOE paclpOCTpaHEHHE CBETa, OTpPaKEHUE, MPEJOMIICHHUE,
uHTepdepeHtrs, Tudpakius W TOJSIpU3aIUs CBETa, IUCIEPCUs CBeTa, (OTOIIEKTpUUYSCKUU AdeKT
(botoapdexr), cBeToBOE naBiIeHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs U MCKYCCTBEHHAs! PaJHOaKTUBHOCTH;



ONUCHIBATh M3Y4YCHHbIE CBOMCTBAa BelleCTBA (IJIEKTPUYECKUE, MArHUTHBIE, OINTHYECKHE,
AJIEKTPUUYECKYIO TPOBOJAUMOCTD PA3IMUHBIX CPEJl) M AIEKTPOMArHUTHBIE SIBICHUS (IIPOLIECCHI), HCIIONB3YS
¢bu3nvecKre BETUYMHBL: dJIEKTPUUYESCKHUNA 3aps]l, CHIIa TOKA, HJIEKTPUUECKOE HAIPSDKEHHUE, SJICKTPUIECKOe
COIIPOTHBIIEHUE, PA3HOCTh IOTEHIMAJIOB, 3JEKTPOIBMUKYIAs CUila, paboTa TOKa, MHIAYKLNS MarHUTHOTO
noJisi, cuia Amrepa, cuia JlopeHua, HHIYKTUBHOCTh KaTyIIKH, SHEPTUs JIEKTPUYECKOTO U MarHUTHOTO
HOoJIeH, MepUoJ M 4acToTa KoyebaHui B KoieOaTeIbHOM KOHTYpE, 3aps] M CHJa TOKa B IpoLecce
TrapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHuil, (POKYCHOE pacCTOSIHME M ONTHYECKasi CUia JIMH3bI, IPU
ONMCaHUM NPAaBUIBHO TPAKTOBAaTh (PM3UYECKUN CMBICI HCIIOJIb3YEMBbIX BEIMYMH, UX 00O03HAUYEHUs U
€IMHUIIBI, YyKa3blBaTh (HOPMYJIbl, CBA3BIBAIOIIME [aHHYI (DU3MUYECKYI0 BEJIMYHMHY C JAPYTUMH
BEIIMYMHAMU;

OIMCHIBATh W3yYCHHBIC KBAHTOBBIC SIBICHUS M TIPOLECCHI, UCIONB3Ys (DU3UYECKHE BEITHMYMHBL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI U 4aCTOTA CBETA, SHEPIUS U UMILYJIbC (POTOHA, IEPUOA
HoJIypacrajia, SHeprusl CBsI3u aTOMHBIX S/I€p, IPH ONMCAHUU NPABUIILHO TPAKTOBATh (PU3UUYECKUN CMBICIT
WCTIOJBb3YEMBIX BEIMYMH, UX OOO3HAYCHHS W €AMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3NIECKYIO BEIMYUHY C APYTUMH BETHYMHAMU, BBIYUCIISTH 3HAYCHNE (PU3MUECKON BETMYMHBI;

aHAJM3UPOBaTh (PU3MYECKHE MPOLIECCHl U SIBJIECHUS, UCHOIb3Yys (PU3NYECKUE 3aKOHBl M MPUHLUIIBL:
3akoH OMa, 3aKOHBI NIOCJIE0BATENBHOIO U MapaIeNbHOTO COSIMHEHUs MTPOBOJIHUKOB, 3aKOH JIKoyiisi—
JleHna, 3aKOH >JIEKTPOMArHUTHON WHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PACIPOCTPAHEHHUSI CBETA, 3aKOHBI
OTpPa)KEHHsI CBETA, 3aKOHBI IPEIOMJICHHS CBETa, ypaBHEHHe OWHIITeHHA ans (oTtodddexTa, 3aKoH
COXpaHEHMs SHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHMs 3JIEKTPUUECKOro 3apsja, 3aKOH
COXpaHEHMs MaccoOBOI0 YMCIa, MOCTYNaThl bopa, 3aK0H paguoakTUBHOIO pacnaja, pu 3TOM pa3iuyaThb
CIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHHME M YCJOBUS (TPaHUIIbI, 00JIaCTH)
MIPUMEHUMOCTH;

OIpeJNIeNIATh HaNpaBieHUE BEKTOpa HMHIYKIMM MarHUTHOTO TIOJI MPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuiisl JlopeHua;

CTPOUTH M OMMCHIBATh N300pakeHHE, CO3JaBaeMOe IJIOCKUM 3€pKaJloM, TOHKOM JIMH30M;

BBITOJIHATE  OKCIIEPUMEHTH 10  WCCICNOBAaHWIO (U3NYECKUX SBJICHUH M TIPOLECCOB C
WCTIOJIB30BAHUEM TPSAMBIX W KOCBEHHBIX W3MEPEHUWH: MpU 3TOM (GOpPMYIHPOBaTH MpoOiiemMy/3amady U
TUIIOTE3Y Y4eOHOIro SKCIEpPUMEHTa, COOMpPATh YCTAaHOBKY M3 MPEUIOKEHHOr0 000py10BaHUs, TPOBOIUTh
OIBIT U (GOPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSIMbIE W KOCBEHHBIE HM3MEpPEHHs (PU3MUECKUX BEIMYUH, MPH STOM BHIOWPATh
ONITUMAIIBHBIA  CIIOCO0 HM3MEpPEHHS W HCIOJIb30BaTh W3BECTHBIE METOJABI OIEHKH IOTPEITHOCTEH
U3MEPECHU;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3UYECKUX BEJIWYMH C MCIOJIB30BAaHMEM IMPSIMbIX HM3MEPEHUH: IMPH
3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJILTATHl IMOJYYECHHOH 3aBUCUMOCTH (DU3UIECKHUX
BEJIMYMH B BUJIE TaOJUI] U TPAQHKOB, AETaTh BEIBOJBI 0 pE3yJIbTaTaM HCCIIETOBAHMS,

cobmoaTh mpaBuia OE30MIaCHOTO TpyJa MpU MPOBEICHUM HCCIEIOBaHMNA B pamMKax y4deOHOro
HKCHEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM M NPOEKTHOH  JESATENbHOCTH C  HCIOJIb30BAHHUEM
M3MEpUTENBbHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYI0BaHUS;

pemaTh pacu€THBIE 3aJadd C SBHO 3aJaHHOW (DM3MYECKOHW MOJENBI0, WCIOB3YsS (H3NUECKUe
3aKOHBI M TMPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a]laud BHIOMpATh (PU3UYECKYIO MOJEJb, BBIICIATH
¢usnveckrue BEIMYUHBI U (HOPMYJIBI, HEOOXOAUMBIE Ui €€ peleHHs], TPOBOIUTh PacyEéThl U OLIEHUBATh
PEATBbHOCTh MOJIyYEHHOIO 3HAaYE€HUs! (PU3NUECKON BETUUMHBI;

pemaTb KaueCTBEHHbIE 3a/JadyM: BBICTPAUBATh JIOTMYECKM HEHNPOTHBOPEUYMBYIO  LIEHOUYKY
paccykKJIeHH ¢ ONOpOol Ha N3y4YEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHHUS;

UCIOJIb30BATh MPU PEIICHUU Y4YEOHBIX 3a]1a4 COBPEMEHHBbIC MH(OPMAIMOHHBIE TEXHOJIOTUU JUIS
MIOUCKA, CTPYKTypUPOBAHMs, HHTEPNPETALUU M NPEACTaBICHUA Y4eOHOW U HaydHO-NOMYJISIPHOMN
uHpOpMalUY, NOJYYEHHOM M3 pa3IMYHbIX HMCTOYHHMKOB, KPUTHUYECKH aHAJIU3UPOBATh IOIY4aeMYIO
UH(pOPMAIIHIO;



OOBSICHATh NPUHIUIBI JEHCTBUS MallUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyarh
YCIIOBUA UX O€30IM1aCHOT0 MCIIOJIb30BAaHMS B TOBCEHEBHOM KU3HU;

MPUBOANUTH MPUMEPHI BKJIaJa POCCUHCKUX M 3apyOekHBIX YU4EHBIX-(PU3HKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPY>KAIOILIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHUS IO (PU3MKE B IMOBCEAHEBHOM >KHU3HHM Ui OOecredyeHus
0€30MacHOCTH TpU OOpalleHuH ¢ NpUOOpaMU U TEXHHUUYECKUMH YCTPOHCTBAMH, JJISI COXPAaHEHUS
3JI0OPOBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKpYXKAroILei cpene;

paboTaTh B IpyIIie C BHIMOJIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, INIAHUPOBATh PadOTy IPYIIIbI,
paloOHaIbHO pacHpeneNiaTh 00S3aHHOCTH U TUIAHUPOBAThH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYAlIMSX,
a/IeKBaTHO OLICHMBATh BKJIAJ{ KaXJ0I'0 U3 YYaCTHUKOB I'PYIIIbI B pELIEHHE pacCMAaTPpUBAEMON ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznean 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa LIOK
' ARLHEY https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 KunemaTtuka 5 brbmmorexa LIOK
' https://m.edso0.ru/7f41bf72
bubnunoreka LIOK
2.2 7
Auraniica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPaHEHHUs] B MEXaHUK 6 1 1 bubmoreia LIOK
' OHbT COXpATE © © https://m.edso0.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [{OK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [IOK
' ®Da30BbIC IEPEXO,IBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. 9JIEKTPOJINHAMUKA
4.1 DneKTpocTaTHKa 10 1 bu6muorexa [JOK
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https://m.edsoo.ru/7f41bf72

[TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B

4.2 12
Pa3JIMYHBIX Cpeaax

Uroro no pazneny 22

PesepBHOE Bpemst 2

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/mn Konrpoabnsie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHast 1 1 3 bubmuorexa [JOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHHUS U BOJIHbBI
51 MexaHn4ecKHe U 3J1€KTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHe U 3J1€KTPOMAarHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Uroro no pazueny 24

Pasea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 JIEMEHTHI KBAHTOBOU OITHUKU 6 bubmmorexa [OK
' eMe oBoro https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.2 4
CTpocnne atoma https://m.edso0.ru/7f41c97c
b K
4.3 ATOMHOE AP0 S} Homorexa O

https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny

15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 Bubmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazueny 7
Pa3gen 6. OGOBLIAIOLUIEE IOBTOPEHUE

6.1 Obobmaromee nosropene 4 Eﬁﬁ/ﬁeﬁiﬁﬁ/?fﬂcgk
Utoro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N Koanuecrso yacos Nara D1eKTpoHHbIe HUPPOBLIE
Tema YpoOKa Ko]—[Tpo,]n,]-[],[e HpaKTI/I‘lCCKI/Ie oﬁpasoBaTe.Hmee
n/n Bcero U3YYCHUS
padoThbI padoThbI pecypchl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [{OK
METO/IbI IIO3HAHKS OKPYKAOIIETO MUPa https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusuku B popMupoBaHUU
2 COBPEMEHHOM (Ili)aquoﬁ K(szT)HHfI MHpa, B 1 bubnroreia LIOK
. o https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIIOIEH
MexaHnn4eckoe JBHKEHUE.
OTHOCHUTEILHOCTh MEXaHUYECKOT'O bubnunoreka LIOK
3 1
nrkenus. [lepeMerinenue, CKOpPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMEpPHOE TPAMOJIMHENHOE IBUKEHHE 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubmuoreka [IOK
TBHKEHHE https://m.edsoo.ru/ff0c372e
5 CBoOoaHoe majieHue. Y CKopeHue 1 bubmuoreka [IOK
CBOOOIHOTO MagECHUS https://m.edsoo.ru/ff0c39cc
7 KpusonmueliHoe nBuxkenue. J[BrmxeHue 1 bubmmnoreka HOK
MaTepUalIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun oTHOCcUTENBHOCTH [ anues.
8 I/IflepI_LIII/IaHBHBIe cucreMsl orcuera. [lepBelii 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [lpunuun
9 CYHEPIIO3UIUHU CHIL. BpTopL(;ﬁ 3aKOH 1 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HbroTona A MarepuanbHOM TOUKH
10 Tpernii 3akoH HproTOHA 17151 MaTEepHAITBHBIX 1 bu6muoreka [JOK

TOYCK

https://m.edsoo.ru/ffO0c3be8
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3aKoH BceMupHoro tsaroreHus. Cuna

bubnunoreka LIOK

1 TspKecTu. [lepBast kocMuuecKast CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubnmoreka [IOK
12 Cuia ynpyroctu. 3akoH ['yka. Bec tena https://m.eds0o.ru/ff0c3e18
Cuia tpenus. Koagdumnment tpenns. Cuna
13 conpo?IfIBneHH}I l'Iqu)/I(b,Z[BIj/I)KCHI/II/II) Tena B bubmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
AKHUJIKOCTH WJIU Ta3e
[TocTynarenbHOE U BpalaTeabHOE
14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6nuoreka [IOK
MowmenT cuibl. [Inedo cubl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPJIOTO TeJla
HNMnynec MaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepHaIbHBIX TOYEK. MIMITyJIbC CHIIBI. Bbu6mmotreka [JOK
3aKkoH cOXpaHEHUs uMIynbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKEHUE
Pabota u mouHOCTh cuiibl. Kunetnueckas
16 sHeprus MmarepuanbHoi Touku. Teopema 00 bubmmorexa LIOK
_ https://m.edsoo.ru/ff0c4502
U3MEHEHNN KHHETUYECKOW YHEPTUHU
[TorennuanbHas sHeprusd. [loTeHunanbHas
17 SHEprus ynpyro aeopMHUpPOBAHHOMN bubmmnoreka HOK
npykuHbl. [loTeHIIMaTbHAS SHEPTUS Tea https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToreHnanbHbIE U HEMOTEHLIUAIbHBIE
cuiibl. CBSA3b pabOTHI HEMOTEHIIUABHBIX
18 CHJI C HSMeHel:H/IeM MexaHqucLlioﬁ SHEpPTrUA bubmorexa LIOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU
JlaGopartophas pabota «MccnenoBanue
19 CBSI3U PaOOTHI CHIIBI C U3MEHEHUEM
MEXaHUYECKOM dHEpruu Tella Ha puMepe
PacTsLKEHUS PE3UHOBOTO KIyTay
20 KonTpomnpHas pabota mo Teme bubnmoreka [JOK



https://m.edsoo.ru/ff0c3d00
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«Kunemaruka. /[unamuka. 3aKoHbI
COXpaHEHHUS B MEXAaHUKE

https://m.edsoo.ru/ffOc4b74

21

22

23

OCHOBHBIE TIOJIOKEHHST MOJICKYJIIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

XapakTtep JBMKEHHUS U B3aUMOCHCTBUSA
YacTHII BellecTBa. Moieny CTpOeHHsI Ta30B,
JKUJKOCTEH U TBEPABIX TEIl

Macca mounekyin. KonndecTBo BeliecTsa.
[TocTostHHas ABoraapo

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4dc?

24

25

26

TermmoBoe paBHOBecue. TemnepaTrypa u e€
n3mepenue. [llkana remneparyp Llenscus

HUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcosroTHas TeMIiepaTypa Kak Mepa
CpeHel KHHETUYECKON SHEPTrUur JBUKEHUS
MOJIEKYJI. YpaBHeHUE MeHeneeBa-
Knaneipona

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

bubmuoreka [{OK
https://m.edsoo.ru/ffOc511e

27

28

29

3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue
3aBHCHMOCTH MEXIY ITapaMeTpamMu
COCTOSTHUS Pa3pEKCHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIBHOM Ia3€ M UX
rpa(pnqecxoe MMpEaACTaBJICHUC

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss 3HEprus TEpMOANHAMAYECKON
CUCTEMBI U CTIOCOObI €€ N3MEHEHU.
KomnuuectBo TemnoTs! u padora.
BnyTpeHHss HEprus 0THOATOMHOT'O
UJIEAIbHOTO ra3a

bubnmnoreka LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! Tennonepenaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
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VY nenbHas TEIUIOEMKOCTE BEIIECTBA.

bubnunoteka LIOK

32 KOJII/I‘IGCTBO“TCHJIOTH MIpH TeIuIonepeaaye. https://m.eds0o.ru/ff0c5c36
AnuabaTHblii mponecc
33 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 Bu6mumoteka [JOK
IPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeobOpaTtuMocTh MpoIeccoB B MPUPOJIE. bubmuorexa [IOK
Bropoii 3ak0H TepMOAMHAMHUKI https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII/I TermoBoi bubnunoreka LIOK
MaIlIVHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 OKosoruyeckue npoodaemMbl
TEIUIO3HEPreTUKH
38 O06o6mmarmuil ypok «MoteKkyspHas bubmmoreka [JOK
¢pusrka. OCHOBBI TEPMOIMHAMHUKI https://m.edsoo.ru/ff0c6938
KonrposnbHas pabora no reme
39 <<MOJiKynﬁszﬂ ¢u3nka. OCHOBBI Bubmmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI»
40 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bubmuoteka [IOK
HcnapeHue u KumeHune https://m.edsoo.ru/ff0c63b6
41 AOcomoTHAs U OTHOCUTEIbHAS BIIAXKHOCTh bu6mmoteka IIOK
BO31yxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnueckue n
42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnuoreka [{OK
KpucTayuioB. JXKuakue KprcTaibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTEepHaIIbI
43 [InaBnenue u xpucramumsanus. Y geybHast bubmuoreka [IOK
teruioTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHUe TeroBoro 6agaHca Bubmmorexa HOK
https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIEKTPUIESCKUH 3apsil. bubnuotexa [JOK

JIBa BHJ1a AIIEKTPUIECKUX 3apsI0B

https://m.edsoo.ru/ffOc6bcc
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IIpoBOIHMKH, TUATIEKTPUKH U

46 MOJIYTIPOBOIHUKHU. 3aKOH COXPaHEHUS Bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
47 B3aumoneiictBue 3apsioB. 3akoH KyioHa. Bu6mumoteka [JOK
ToueuHbIl MEKTPHUUESCKHI 3apsi]] https://m.edsoo.ru/ff0c6ces
Hanpspk€HHOCTD 31EKTPUYECKOTO TOJTSL.
48 Hpﬂimm cynepnosnupll)n AIIEKTPUYECKUX bubmmorexa LIOK
N ; https://m.edsoo.ru/ffOc6df2
nosieit. JIunuu HanpsHKEHHOCTH
49 PaboTa cri1 371eKTpOoCTaTHYECKOTO TOJIS. bubmuorexa [IOK
[Morenuuan. Pa3HOCTh MOTEHIUAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOIHUKY U TUIJICKTPUKH B
50 SHI)GKTpZ([)CTaTI/Iqu:JKOM HOIjIC. brbmmorexa LIOK
https://m.edsoo.ru/ff0c7018
HusnexTpudeckas MpOHUIIAEMOCTh
51 OnektpoéMkocTb. Konnencarop bubmroreia LIOK
https://m.edsoo.ru/ff0c7126
59 DNeKTPOEMKOCTH TIOCKOTO KOHIEHCATOPA. bubnnorexa [JOK
DHeprus 3apsHKeHHOT0 KOH/IEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHast pabota "M3mepenne 1
ANEKTPOEMKOCTH KOHIeHCaTopa"
IIprHIMIT NENCTBUSA U IPUMEHEHUE
KOH/IEHCATOPOB, KOMMUPOBATHHOTO
54 amnmapara, CTpyHHOTo pUHTEpa.
DJeKTpoCcTaTUYECKas 3alInTa. 3a3eMIICHNUE
3EKTPOnprOOpOB
DNEKTPUUECKU TOK, YCIOBHUS €TI0
55 cymiectBoBaHus. [ToctosaunbIi ToK. Crita
toka. Hanpsbxenune. ConporuBiienue. 3akoH
Oma 1i1g yyacTka 1uenu
[TocnenoBarenpHOE, MapaieTbHOE,
56 CMEIIaHHOE COEIMHEHNE TPOBOIHUKOB. 05 bubnmnorexa [JOK

JlaGopaTtopHnas pabora «3yuenue
CMEIIIAaHHOTO COCTMHEHHSI PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0
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https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA.

bubnunoreka LIOK

o7
3akon Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa aJ1s MOTHOM (3aMKHYTOM )
anekTpruueckoi nenu. Koporkoe
P 5 P bubnuorexa [JOK
58 3ambikanue. JlabopaTopHas pabora 0.5
https://m.edsoo.ru/ff0c7ae0
«3mepenue DJ]C ucTOUHMKA TOKA U €T0
BHYTPEHHETO COMPOTUBIICHUS
DIIEKTPOHHAs MPOBOJIUMOCTD TBEPIBIX
59 METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METaJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh
60 DneKTpuYecKuil TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MYyYKOB
[TomynipoBOTHUKH, MX COOCTBEHHAS U
61 YIPOBOA Choi 0 bu6nmorexa LIOK
puMecHas MpoBoauMocTh. CBoicTBa p—N-
P pOBOA P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHIKOBBIE TPHUOOPHI
DNEKTPUYECKHIA TOK B PaCTBOPAX H
62 paciiaBax 3JIEKTPOJIHUTOB. bubmuoreka [IOK
DJIEKTPOTUTHYECKAS TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DneKTponaun3
DIEeKTPpUUECKUI TOK B Ta3ax.
p N . bubmmoteka IIOK
63 CaMOCTOSATEIbHBIN U HECAMOCTOATEIbHbIN
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
DIIeKTpUUYECKHE MPUOOPHI M YCTPOMCTBA U
64 5 ecKoe p pe e ye: F1)'[ aBWIIa bubmmorexa LIOK
UX MPAKTHYECKOE MPUMEHCHHE. BHJI
p p P https://m.edsoo.ru/ff0c86fc
TEXHHKH 0€30TaCHOCTH
65 0606 . 5 bubmuoreka [{OK
0OIIAOIMNN YPOK «DJIEKTPOIUHAMHUKAY
THAtoIEH yp oA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «Qnextpocrartuka. [locTosHHBII bubmuoteka [IOK

NEKTPUYECKUM TOK. TOKM B pa3in4HbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a
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67 PesepBHblit ypok. KontponbHas pabora no 1 bubmuotexa [JOK
Teme "DIeKTpoarHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIil ypok. O600MIIaroNuil ypox mo 1 bubmuorexa [IOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
. Tema ypoka Beero Konrpoabnsie IIpakTuueckue S — oOpa3oBaTe/IbHbIe
padoThI padoThI pecypcel

[TocTosiHHBIE MAarHUTHI U UX

1 B3auMoOAcicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bekrop maruuTHO# nHAYKUKHU. JIMHHN https://m.edsoo.ru/ff0c9778
MarHMUTHON WHITyKIIUU
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.

2 OnbIT DpcTena. BSarl)HMof[eﬁCTBHe 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 Jlaboparopuas pabora «/3ydcHne 1 1 bubmmoreka [JOK
MarHUTHOTO TIOJISI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS1 HA TPOBOJHUK

4 ¢ TokoM. Cuta Amriepa. JlaboparopHast 1 1 bubnuorexa [JOK
pabota «MccnenoBanue 1eHCTBHS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM)»

eiicTBHEe MarHUTHOTO TOJISl Ha
5 IZ[[BI/DKyHIyIOCSI 3apsoKeHHYH0 yactuily. Cuna 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenua. Pabora cuinsl JlopeHua
DnexTpoMarauTHas UHAyKus. [ToTok

5 BEKTOpa MarHUTHOU uHaykuuu. J/1C 1
WHIYKIMHA. 3aKOH AJEKTPOMarHUTHOM
nHaykunu Papanes

7 JlaGopatopnas pabora «lccnenoBanue 1 1 bubnuorexa [IOK
SIBIIGHUSI DJIGKTPOMATrHUTHOM WHIYKITHI)) https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. fIBIE€HUE CAMOUHIYKIIWH.

8 OJ1C camouHIyKIMH. DHEPTUS MarHUTHOTO 1 bubmuotexa [JOK
MOJISt KATYIIKH C TOKOM. https://m.edsoo.ru/ff0ca600
DNEeKTPOMarHuTHOE I10JIe

9 Texaudeckue ycTpoicTBa u ux 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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MNPUMCHCHUC: MTOCTOAHHBIC MAaIrHUTHI,
QJICKTPOMArHMThI, 3JICKTPOABUIATCIIb,
YCKOPHUTEIU 3JICMCHTAPHBIX YaCTHUII,
HHAYKIOMWOHHAA I1€Yb

10 O6o6maromuii ypok « MarauTHOeE ToJe. bubnmoreka [JOK
DJIeKTPOMArHUTHAS UHIYKIIHSD https://m.edsoo.ru/ff0cab82
1 KontponbHas padota nmo teme «MarHutHoe bubmuorexa [JOK
oJie. DICKTPOMAarHUTHAS HHLYKIIHSD https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHUYECKME KOIeOaHusl.
12 I"apmonnueckue konebaHusi. Y paBHEHUE bubnnoreka [JOK
rapMOHHYECKHX Kojebanwuii. [IpeBpamicaue https://m.edsoo.ru/ff0caf06
SHEPTUHU
Jlaboparopnas padota «VccienoBanue
13 3aBHCHMOCTH TEepr0/ia MaJIbIX KojeOaHui
rpy3a Ha HUTU OT JYIMHBI HUTH U MacChl
rpy3a»
Konebartenbublit KOHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIC KOJIcOaHUs B
14 I/I,[[eaJ'IIIZHOM K0JIeOaTeIbHOM KOHTYE. bubamorexa IOK
https://m.edsoo.ru/ff0ch820
AHaNorus MeXJ1y MEXaHHUYECKUMHU U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 3HeI;)rZH B UJICAJIbHOM KOJ'IG6.’:1T§J‘IBHOM Brbmiorexa LIOK
https://m.edsoo.ru/ffOcb9c4
KOHTYpe
[IpeacraBnenue o 3aTyxaromux
KoJieOaHusAX. BeIHYK1eHHbIE
16 MEeXaHUYEeCKue KOJ'}I’66JEIIHI/I${. Pe3onanc. Bubmiorexa LIOK
https://m.edsoo.ru/ffOcbb86
BrIHYKIeHHBIE 2JIEKTPOMAarHUTHBIC
KoseOaHus
HepeMeHHI)If/I ToK. CHHYCOUTATBHBIH BuGmiorexa LIOK
17 IIEPEMEHHBIN TOK. MOIHOCTh NEPEMEHHOTO

TOKa. AMIUTUTYJTHOE U JEHCTBYIOIIEE

https://m.edsoo.ru/ff0chd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA

Tpauchopmarop. [IponsBoactso, nepegayua

18 1 IoTpebIeHNEe AIEKTPUUECKON SHEPrun
YCTpOUCTBO 1 IPAKTHYECKOE MPUMEHEHUE
19 BJIeIipI/I‘ieCKOFOp?,BOHKa reHepETopa bubmmorexa LIOK
" https://m.edsoo.ru/ff0cc324
MIEPEeMEHHOT0 TOKa, JJMHUIA 3JIeKTponepeaayd
DKOJOTUYECKHIE PUCKU TIPU TTPOU3BOJICTBE
20 anexTposnepruu. Kynsrypa
MCIOJIb30BaHUS JIEKTPOIHEPTUHU B
MTOBCETHEBHOM KU3HU
MexaHu4decKue BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctb bubnuorexa [JOK
pacrpoCTpaHEHHsI U JJTHHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI
29 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubnuorexa [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 DNeKTPOMarHUTHHIE BOJHBI, UX CBOICTBA U bubnmnoreka [JOK
ckopocTsb. [1Ikana 3eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMITBI paTUOCBSI3U U TEJICBUICHHUS.
PazButue cpencts cBsa3u. Paguonokamms
o5 KonTponbnas padota «Konebanus u bubnnorexa [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOe pacpocTpaHeHHEe CBETa B
26 OII[)HOpOI[HOﬁ cpe;;. T(l:qeqlli)mﬁ HCTOYHHUK bubmorexa HOK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBepTa. IToctpoenue H306pa>1<::£1/n71 B bubamorexa IOK
https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKajie
[Ipenomnenue cpera. Hoimoe BHYTPEHHEE BuGmorexa LIOK
28 otpaxxenue. [IpenenbHbIN yro MmoaHoro

BHYTPEHHET0 OTPaKEHUS

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cc324
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JlaGopatopnas pabora «M3mepenue

bubmuoreka [JOK

29 MIOKA3aTelIsl MPEIIOMIICHHSI CTEKIIa) https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3o0paxxeHuii B
30 JIMH3E. CDOpM}IjJIa TOHKOM nzmsm. bubmiorexa LIOK
https://m.edsoo.ru/ffOcddle
YBeNIuueHue JINH3bI
31 JlabopaTopHas pabora «lccnenoBanue
CBOMCTB M300pa)kKCHUH B JIMH3AX)
Hucnepcus cBeta. CIOKHBIN cOCTaB
32 oenoro ceera. L{er. JlabopaTopHas pabota
«Habmoienre nucrepcuu cBeTay
33 Wurtepdepentus crera. Judpakus crera. bu6mmoreka [IOK
JudpakimonHas pemeéTka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnmnoreka [JOK
[Monsipusanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue npuOOpbI U yCTPOCTBa U
yCIIOBUS X O€30MacHOr0 MPUMEHEHUs
['paHMIIBI TPUMEHUMOCTH KJIACCHYECKOM
36 MEX&HII/IIKI/I. pHOCTyJIaTBI CHEHAIBHON bubmorexa [JOK
https://m.edso0.ru/ff0cf862
TEOPUU OTHOCUTEIIEHOCTH
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH.
37 3amenieHue BpeMeHiI u cI())KpameHHe Bubmiorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOM
38 qaCle/ILILI. CB}ISE?] Macfm C DHEprueu u bubmorexa HOK
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPIHsl MOKOS
KonTponbnas padorta «Ontuka. OCHOBBI bubnnorexka [JOK
39 .
CHEIHaTbHON TEeOPUN OTHOCUTEIEHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. JHeprus u bubnnorexa [JOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnmnoreka [JOK

OnseiTel A. I'. CtosteToBa

https://m.edsoo.ru/ffOcffc4
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3akonbl potorddekra. YpaBHEHUE

bubmuorexa [JOK

42 OnHmreitna 1 porodddexra. «Kpacnas https://m.edsoo.ru/ffod015e
rpanuiay Gpororddexra
43 Hasnenue ceera. Onertel 1. H. JIeGenena. bubnmoreka [JOK
XHUMHYECKOE JICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKkue yCTporcTBa U IPAKTUIECKOE
44 npuMeHeHue: porolrieMeHT, poToaaTIuK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemrenue 3agad mo reMe «9JIeMEHTHI bu6mmoreka [IOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI
46 Pesilpq)opﬂa IO PACCESIHUIO Ol-YaCTHII. bubmmoreia LIOK
https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aroma
bubmuorexa [JOK
4 Hocrtynaret bopa https://m.edsoo.ru/ff0dOafa
N3nyyenue u noriomeHrue GOTOHOB MpH
48 nepgxoz[e aToMa ¢ O;-II-IOFO y([b;OBH}I BHCII))H/II/I Bubmiorexa LIOK
. https://m.edsoo.ru/ff0dOafa
Ha JApyroil. Buasl ciekTpoB
BonxoBrle cBoiicTBa YacTHIl. BOIHEBI e
Bpoitnsa. KopnyckynspHo-BOITHOBOM bubnnorexka [JOK
49
nyanu3M. CIIOHTaHHOE ¥ BBIHYXJICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITydeHue
OTKpBITHE paTHOAKTUBHOCTH. OTIBITHI
50 Pezerl):xbop)li 1?0 OTIpeICTICHUIO COCTaBa bubmmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaJIMOAKTUBHOTO U3TyUCHUS
CgoiicTBa anbda-, 6era-, raMma-
51 n3JIy4eHus. BausHrue paaioakTUBHOCTH Ha
KUBBIC OPTaHU3MBI
OTkpbITHE IPOTOHA U HEWTpoHA. I30TOMEI.
59 Anbda-pacniaa. IeKTPOHHBINA U bub6nuorexa [IOK

MMO3UTPOHHBIN OeTa-pacman. ["amma-
U3ITy4YCHHE

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d015e
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
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble
peakumu. SnepHsiit peaktop. [Ipodiemsl,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI
AIEPHON DPHEPIETHKHU

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

54

DneMeHTapHble YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOMIOACHUS U
PErucTpalvy JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoOeHCTBUA. EAMHCTBO uznueckoi
KapTUHBI MUPa»

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

55

Bup 38é3nH0r0 HebOa. Co3Be3nus, spKue
3BE3/1bI, MJIAHETHI, UX BUIUMOE JBUKEHUE.
Conneynas cucrema

56

57

58

59

60

Connne. ConHeuHass aKTHBHOCTb.
Nctounuk sHeprun CosHua U 3BE3]1

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
3BE3 /b1 INIABHOM MOCIIE10BATEIBHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPEACTABICHUS O
MIPOUCXOXACHUHU U 3BoJtolnu CosHua u
3BE3]T

Muneunsiii IlyTe — Hama ['anakTuka.
[Tonoxenue u apmxenne CoyHLa B
lNamakTuke. ['anmaktuku. YEpHbIE ABIPHI B
sIpax rajJakTHK

Bcenennas. Pa30eranue ranaktuk. Teopus

bonabmioro B3pbIBA. PenukToBoe H3JTy4YCHUC.

MeraranakTuka

HepeI_HCHHBIe HpO6HCMBI ACTPOHOMHUU

61

Kontponbnas padota «1eMEeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuit ypok. Ponb pusuku u



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

ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHON 1
ITUYECKOM cdepax IesATeTbHOCTH YeTIOBEKa

O6o6matomuii ypok. Poib u Mmecto pusmku
63 ¥ aCTPOHOMHUU B COBPEMEHHON HAY4YHOU
KapTUHE MHpa
O6o06maromuii ypok. Ponb ¢puzudeckoit
64 TeopuH B (GOPMHUPOBAHHUH MPECTABICHUHN O
¢bu3nveckoil KapTUHE MUpa
O6o6maromuii ypok. Mecto pusnueckoit

KapTUHBI MUpPa B 001LIEM sy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

65

MIPeJICTAaBICHUI O PUPOE

66 PesepBHbIil ypok. MaruutHoe noiie.
DneKTpoMaruHuTHast UHIYKIUs

67 PesepBHblit ypok. Ontuka. OCHOBbI

CHELMAJIbHON TEOPUU OTHOCUTEIBHOCTH
Pezepuslit ypok. KBanroBas ¢usuka.
DeMeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784
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