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HHOACHUTEJIBHASA 3AIIMCKA

ITporpamma no ¢u3snke 6a30BOro ypoBHsI Ha YpOBHE CpeIHEro oOILIero oopazoBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHHI M TpeOOBaHHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOW MPOrpaMMBI,
npeacraBieHHbIXx B PI'OC COO, a Tawke ¢ yuétoMm (QenepanbHoil paboueil mporpaMMbl BOCIUTAHUS U
KOHLEMIIMKM IpenojaBaHus ydeOHoro mpeamera «®Pusmka» B  00pa3oBaTeNbHBIX OpPraHU3ALMIX
Poccuiickoii denepannm, peanu3yronmXx 0CHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Conepxanue mporpaMmsl 1o ¢pu3MKe HampaBieHO Ha GOPMUPOBAHUE €CTECTBEHHOHAYYHOU KApTHUHBI
Mupa obyyaronmxcsi 10—11 xiaccoB npu oOyueHUn uX ¢u3nke Ha 0A30BOM YpOBHE Ha OCHOBE CUCTEMHO -
JeATeNIbHOCTHOTO moxaxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusm OIOC COO k
IUTAHUPYEMbIM JIMYHOCTHBIM, NPEAMETHBIM W METalpeAMETHBIM pe3yiabTaraM oOOydeHHs, a Takke
YUUTBIBAET HEOOXOIUMOCTh peaau3alliid MEXKIPEIMETHBIX CBs3eld (PU3MKH C €CTECTBEHHO-HAyYHBIMHU
y4eOHBIMU TIpeaMeTaMH. B Hell onpenenstoTcsi OCHOBHBIC LENH M3ydeHUs: (U3UKA Ha YPOBHE CPEIIHETO
obmero  oOpa3oBaHus, IUIAHHUPYEMbIe PE3ylIbTaThl  OCBOEHUS  Kypca  (U3UKA: JUYHOCTHEHIE,
MeTarpeIMETHbIE, TpeIMETHBIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3uke BKIIOYAET:

® [UJIaHMpYeMbIE pEe3ylbTaThl OCBOEHHS Kypca (U3MKM Ha 0a30BOM YpPOBHE, B TOM YHCIE

IpeIMETHBIE pe3yibTaThl MO0 rogaM oOy4eHHUs;

e cojaepxxaHue yueOHoro npeamera «Pusnkay Mo rogam oOydeHus.

®u3nka Kak Hayka o0 HanboJjee OOIMX 3aKOHAX MPUPOJIBI, BHICTYNIAas B KaueCTBE yueOHOTO IpeaMera
B IIKOJIC, BHOCUT CYIICCTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUU 00 okpyxkaromem mupe. IIKompHBIN Kypc
¢u3MKN — CUCTEMOOOpa3yroIMi JUIsl €CTECTBEHHO-HAYYHbIX YU€OHBIX IPEIMETOB, MOCKOIbKY (DU3HUecKue
3aKOHBI JIGKAT B OCHOBE MPOIIECCOB U SBIICHUM, U3ydaeMbIX XUMHUEH, Onoorue, Gpuznyeckoi reorpadueii
u actpoHoMmuei. Mcnonb30BaHue M aKTUBHOE MPUMEHEHUE (PU3MYECKMX 3HAHUM OINpeeNnsieT Xapakrep U
pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTUH B cdepe IHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, TOTydeHUs
HOBBIX MaTEpHAJIOB C 3aJlaHHBIMUA CBOWCTBaMH U Jpyrux. M3ydenue (u3MKu BHOCHT OCHOBHOW BKIaJ B
(dopMHpOBaHHE €CTECTBEHHOHAYYHON KAapTHUHBI MHpa oOydaronmxcs, B (QOpMUpPOBaHUE YMEHHI
IPUMEHATh HayYHBIH METOJ] TO3HAHMS IPHU BBITTOJIHEHUH UMH Y4EOHBIX UCCIIEI0OBAHUMN.

B ocHOBY Kkypca ¢u3nKu Ui ypOBHS CpEIHETo o0Iero o0pa3oBaHUs MOJOXKEH PsIl UeH, KOTOpbIE
MO’KHO paccMaTpUBaTh KaK IMPUHIIUIIBI €0 IOCTPOCHHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEH Kypc ABISETCS JIOTMUECKU 3aBEPILIEHHBIM, OH COIEPKUT
Marepuai 3 BCeX pa3ieioB (PM3MKH, BKIIOYAET KaK BOIPOCH KJIACCHYECKOM, TaK U COBPEMEHHOW (PHU3UKH.

Hoes cenepanuzayuu. B cooTBercTBUM C Hell Marepuan Kypca (U3MKHM OOBEIUHEH BOKPYT
¢usnueckux teopuil. Bemynmm B Kypce sBisiercsi (OpMHpPOBAaHUE MPEACTaBICHUM O CTPYKTYPHBIX
YPOBHSIX MaTepuu, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanusanus mnpeanojaraeT MCIOJIb30BaHUE TyMaHUTapHOIO
noTeHIHana (PU3MUECKOil HayKH, OCMBICICHHE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHUEM OOIIECTBA, a TAKKE C
MHPOBO33PEHUECKMH, HPABCTBEHHBIMU U 3KOJIOTUYECKUMHU MTPOOIeMaMH.

Hoes npuxnaonoii nanpaenennocmu. Kypc ¢u3nuku npeamnosnaraeT 3HakOMCTBO € IIMPOKUM KPyrom
TEXHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHNN U3yUEHHBIX TEOPUIN U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcst MOCPEICTBOM BBEICHUS HJIEMEHTOB COJIEP>KaHUS, MOCBIIIEHHBIX
9KOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHBl C Pa3BUTHEM TEXHUKU M TEXHOJIOIWH, a
Taroke 00CYKICHUS TTPOOIEeM palliOHAIIBHOTO MPUPOIONOIB30BAHMS M SKOJIOTHUECKON 0e30MacHOCTH.

Ctep:XKHEBBIMH 3JIEMEHTaMHM Kypca (U3UKM Ha YpOBHE CpPEIHEro OOLIero oOpa3oBaHUsl SBISIOTCS
¢usnueckue Teopuu (GopMUpOBaHUE MPEACTABICHUM O CTPYKTYpe MOCTPOEHUS PU3NUYECKON TEOPUH, POJIU
(GyHIaMEHTATBHBIX 3aKOHOB M MIPHHIIMIIOB B COBPEMEHHBIX MPEICTABICHHUSAX O MPUPOAE, TPaHUILIAX
IPUMEHUMOCTH TEOPUH, 111 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeITeNbHOCTHBIM NOAX0J B Kypce (M3MKM peanusyercs Mpexae BCero 3a Cuér
OpTraHU3aIluU IKCIIEPUMEHTAIBHON NesSTeIbHOCTH oOydatronmxcs. J{is 6a30BOro ypoBHs Kypca (U3UKH —
9TO HCHOJIb30BaHUE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M J1aOOPAaTOPHBIX padoT,
KOTOpBIE B Mporpamme 1o ¢u3nke oObeIUHEHBl B OOIMI CHUCOK YYEHMUECKUX MPAKTUUYECKUX padoT.
Beinenenne B yka3aHHOM IiepeyHe Ja0OpaTOPHBIX pabOT, MPOBOAMMBIX JUISI KOHTPOJII M OLIEHKH,



OCYIIECTBJISIETCS] Y4aCTHUKAMHU 00pa30BaTEIbHOTO MpoIlecca UCXOAS M3 0COOEHHOCTEH MIaHMPOBAHUS U
ocHaleHusT kabuHera ¢usuku. [Ipu sTOM oOOecneunBaeTcs OBJIAZCHUE OOYy4JalOUMMUCA YMEHUSIMU
IPOBOJIUTH KOCBEHHBIE H3MEPEHUs, HUCCIENIOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH U TOCTAHOBKY
OTIBITOB 10 MTPOBEPKE MPEUIOKEHHBIX THITOTES.

Bonpioe BHUMaHHE yIENseTCs PEIICHUI0 PAcYETHBIX M KAa4eCTBEHHBIX 3amad. [lpm sToM st
pacu€THBIX 3a7]a4 MPUOPUTETOM SBIIIOTCA 33/1a4M C SIBHO 33JaHHOM (U3MUECKON MOJIENbIO, TO3BOJISIONIE
NPUMEHATh M3YyYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paslesia Kypca, TaKk U HHTETPUpPYS
3HaHUS W3 Pa3HBIX pa3nenoB. [l KaueCTBEHHBIX 3a/au MPUOPUTETOM SIBIISTFOTCS 3aaHHs HAa OOBSICHEHUE
MPOTEKaHUs PU3NYECKUX SBJICHUI U IIPOLIECCOB B OKPYKAIOLIEH 'KU3HH, TpeOyrolpe BbIOOpa (pr3nUYecKoi
MOJIENU JJISl CUTYallH MPAKTUKO-OpUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBaHusMu PI'OC COO K maTepualbHO-TEXHHUYECKOMY O00€CIIeUueHHIO
y4eOHOTro mpolecca 6a30BbIid ypoBEHb Kypca (PM3UKU Ha YpPOBHE CpelHEro oOmero oOpa3oBaH us TOJKEH
U3y4aThCs B YCIOBHSIX NPEAMETHOrO KabuHeTa (DM3WKM WM B YCIOBUSX MHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHOHAYYHOTO ITUKIIA. B kabuHeTe (GU3uKU JOIKHO OBITh HEOOX0MMOE JIabOpaTOpHOE
o0opyIoBaHUE JIs BBHIMOTHEHUS YKAa3aHHBIX B MporpamMme mo (u3nke ydeH MYeCKUX MPAKTUUECKUX padoT
U IEMOHCTPAIIMOHHOE 000pYyAOBaHUE.

JemoHcTpanimonHoe o0opynoBaHue (QOPMHUPYETCSs B COOTBETCTBHUU C MPUHIUIIOM MHUHHMAIbHOMN
JOCTaTOYHOCTH M 00ecreunBaeT IOCTAHOBKY IMEPEUMCICHHBIX B IPOrpaMMe Mo (U3UKE KIOYEBBIX
JEMOHCTpAMi  JUIS  WCCIENIOBAaHUS  HM3y9aeMbIX SIBICHHH W  MPOLECCOB, OMIUPHYECKHX U
(yHIaMEHTANBbHBIX 3aKOHOB, MX TEXHUYECKUX TPUMEHEHUN.

JlaGopatopHoe o0OOpyIOBaHHME MJsl YYCHHYECKHX IPAKTHUECKUX paboT Qopmupyercs B BHIC
TEMAaTUYECKUX KOMIUIEKTOB M OOECIIeYMBAETCSI B PAcdy€Te OJHOTO KOMIIJICKTAa Ha JIBYX OOYJarOIAXCS.
TemaTnyeckue KOMIJIEKTHI J1IAOOPAaTOPHOTO OOOPYHOBAaHUS JOJKHBI OBITH MOCTPOCHBI Ha KOMILIEKCHOM
WCIOJIb30BAaHUH AaHAJIIOTOBBIX U IU(POBHIX MPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BU/IE TU(PPOBBIX TAOOPATOPHUA.

OCHOBHBIMH IENAMHU U3ydeHUs PU3UKU B 00IIEM 00pa30BaHUU SBIISFOTCSL:

e (opMupoBaHHE HHTEpeCa M CTPEMJICHHS OOYJaroIMXCS K HAydHOMY HW3YYCHHIO IPHUPOJIHI,

pa3BUTHE UX UHTEJUIEKTYyaAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE IMO3HAHUS U (OPMUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOUICHUS K OKPYXAIOIIMM SIBJICHUSM;

e (opmupoBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa H3ydeHHs] OCHOB CTPOCHUS MATEPHU U
(GyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (JopmupoBaHue yMeHU OOBSICHSATH SBJICHUS C UCIOIb30BaHUEM (DU3MYECKUX 3HAHUM M HAYYHBIX
JI0Ka3aTeIbCTB;

e (JopmupoBaHHe TpeACTaBICHUM O ponu (U3UKH Ui Pa3BUTHS JAPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUM.

JlocTrkeHne STHX Iienell oOecrieynBaeTCsl pelieHueM CIIEAYIONMX 3a7ad B IpoIecce H3ydeHUs

Kypca (GU3MKU Ha YPOBHE CPEIHEr0 OOIIeT0 00pa3oBaHUs:

e [pUOOpEeTEeHUE CHUCTEMbI 3HAHUNU 00 OOIMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJTIIOYAs MEXaHHKY, MOJEKYJISpHYIO (M3UKYy, OJIEKTPOJMHAMUKY, KBAHTOBYIO (HM3UKYy H
3JIEMEHTHI aCTPO(U3HKH;

e (QopmupoBaHue yMEHUNW NPUMEHSATh TEOPETHYECKUE 3HAHUS s OOBACHEHUS (U3HMUYECKUX
SIBIICHUH B IPUPOJIC U [T MPUHATHS TPAKTHUECKUX PEIICHUH B MOBCETHEBHOMN KU3HU;

® OCBOEHHE CITOCOOOB pEIICHUS Pa3IMYHBIX 337144 C SIBHO 33JJaHHOH (pU3MYecKoi MOJIeNblo, 3a/1ad,
MO/Ipa3yMeBAIOLMX CaMOCTOSITENbHOE CO3AaHHE (M3MYECKOM MOJIeNH, a/IeKBaTHOM YCIOBUSM
3a7a4H;

e rMnoHMMaHHE (U3UYECKUX OCHOB U TMPUHIHUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CpENy;

® OBJIQJICHHE METOJaMH CaMOCTOSITEIbHOTO IJAHUPOBAaHUS M  MpoOBeneHUs (PU3NYEeCKux
OKCIIEPUMEHTOB, aHalu3a W WHTEpIpeTanud HHOOPMALUH, OMPEAENICHUs] JTOCTOBEPHOCTH
MOJIy4€HHOTO Pe3yibTaTa;



® CO3JaHHE YCIOBUW Uil pPa3BUTUA YMEHHH IPOEKTHO-HCCIEN0BATEIbCKOM, TBOPYECKOMN
JESATEIIBHOCTH.

Ha uzydenue ¢u3snku (0a30BbIl YpOBEHB) Ha YPOBHE CpeHEro ob1ero oopasoBanus orBoautcs 136
gacoB: B 10 k1acce — 68 wacoB (2 waca B Henento), B 11 xiacce — 68 gacos (2 gaca B He/IeTIO).

COIAEPKXAHUE OBYYEHMUA

10 KJIACC
Pazneq 1. ®u3nka U MeTOABI HAYYHOI'0 IO3HAHMSA
®dusuka — Hayka 0 npupoje. Hayunbeie MeTOAbI TO3HAHUSA OKPYKAKOLIEro MUpa. PoJb skcriepuMenTa
U TEOPUH B IIPOLIECCE O3HAHUS IPUPObI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (u3MYECKUX SBICHUIM U mpoueccoB. Hayunsie runotessl. @U3ndeckue 3aKOHbBI U
Teopuu. ['paHu1IBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHLINT COOTBETCTBHUSL.

Pons u Mecto ¢u3uku B GOpMHPOBAaHWHM COBPEMEHHOW HAaydHON KapTHHBI MHpPa, B MPAKTHYECKON
IEeITEeILHOCTH JIIOJIEN.

Jlemoncmpayuu
AmnanoroBble ¥ U(POBBIE U3MEPUTEIbHBIC TPUOOPHI, KOMIBIOTEPHBIE TATYHKH.

Pasznea 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe nBHKeHHE. OTHOCUTEIBHOCTh MeEXaHUYecKoro BikeHHs. Cucrema oOTcuéTa.
Tpaekropus.

[lepemernienne, cKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAsI CKOPOCTb) M YCKOPEHHE MaTepUalIbHOM
TOYKH, UX NPOEKIINHU Ha OCU CUCTEMbI KoopauHaT. CloKeHue epeMellicHU U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpEHHOE MpsAMOIUHEWHOe ABMkKeHue. ['paduku 3aBUCUMOCTH KOOP/IU HAT,
CKOPOCTH, YCKOPEHHsI, IyTH U MEPEMEIICHUS MaTEPUAIbHON TOUKH OT BPEMEHH.

CBobonHOe majienne. YCKOpeHrne CBOOOIHOTO TaIeHHUsL.

KpuBonuHeiiHoe nBukeHHE. J[BUKEHHE MaTepUAIbHOW TOYKM IO OKPYKHOCTH C MOCTOSIHHOH I10
MOJYIIIO CKOPOCTBIO. YTIIOBas CKOpPOCTb, JIMHEHHas cKopocTh. Ilepmon u wyacrora oOpalueHus.
LlenTpocTpeMuTENBEHOE YCKOPEHHUE.

TexHuyeckre ycTpoMCTBAa U MPAKTUYECKOE TPUMEHEHHE: CITUIOMETP, IBUKEHHUE CHAPSAIOB, LICITHbIE
U peMEHHBIE IIEpPEIayn.

Jlemoncmpayuu

Mopenb cucTemMbl OTCUETA, WILTIOCTPALMSI KHHEMATUUECKUX XapAaKTEPUCTUK JIB M)KEHUS.

[IpeoOpazoBaHue NBUKEHUH C MCIOJIB30BAHMEM IMMPOCTHIX MEXaHU3MOB.

[laneHue Ten B BO3IyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue nBuxeHus Tena, OpOLIEHHOTO MO/ YITIOM K TOPU30HTY M TOPU30HTAJIBHO.

N3mepenune yckopeHust cBOOOIHOTO MaJIEHUS.

HanpaBneHnne CKOpOCTH MpH ABUKEHUU 11O OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamopuuie pabomoi

N3yueHnne HepaBHOMEPHOIO ABHUKEHUS C LIEIIBI0 ONPEAEICHNSI MTHOBEHHOM CKOPOCTH.

HccnenoBanre COOTHOILIEHUS! MEXAY NYTSAMHU, TPOUACHHBIMU TEJIOM 3a IMOCIEI0BATEIbHbIE PAaBHbBIC
MIPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBMKEHUU C HAYAJIbHON CKOPOCTHIO, PAaBHOM HYIIIO.

W3yuenne nBHKEHUS ApUKA B BA3KOM KUJKOCTH.

W3ydenue ABUKEHUS Tela, OPOILIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpuaumn otHocuTensHOCTH ["anmuites. Ilepsiii 3akoH HeroToHa. IHEpuManbHble CHCTEMBI OTCY €TA.

Macca tena. Cuna. Ilpunuun cynepno3uunu cui. Bropoi 3akoH HeloToHa g mMaTepuanbHOU
TO4kH. Tpernil 3akoH HbroTOHA [UIst MaTepuaabHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuina tsbxkectu. [lepBas kocMudeckass CKOpOCTb.

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



Tpenue. Bunpl TpeHus (moxos, ckoiamkeHus, kaueHus). Cuia tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIbKEHHUS U cuia TpeHus nokos. Kosaddunuent tpenus. Cuna conpoTUBIIEHUS IPU IBUKEHUH Tejla B
KHUIKOCTH WJIH Tase.

[loctynarenbHoOe U BpalATENbHOE ABUYKEHUE a0COIIOTHO TBEPOTO TENA.

MOMEHT CUIIBI OTHOCUTENIBHO OCH BpateHus. [lnedo cuiibl. YcnoBus paBHOBECHUS TBEPIOTO TENA.

Texnnueckue ycTpolCTBa M NPAKTUYECKOE MPUMEHEHHUE: TOAIMITHUKA, IBU)KEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBreHNE HHEPLUH.

CpaBHeHUE Macc B3aUMO/ICH CTBYIOIIMX TEJI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHue cuil.

3aBHCUMOCTb CUJIBI YIIPYIOCTH OT Ae(QOpMaLIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUH.

CpaBHeHUE CUJI TPEHUS TTOKOSI, KAUEHUSI ¥ CKOJIBKECHHUSL.

VYcioBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopruie pabombl

N3ydenue aBuxkeHUs Opycka Mo HAKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHHUKAIOUMX B MPYKUHE U PE3UHOBOM 00pasle, OT
ux nedopmarnuu.

HccnenoBanne yclioBUI paBHOBECUS TBEPIOTO TEJA, MMEIOIIETO OCh BPALICH Ul

Tema 3. 3aKkoHbl COXPAHEHUA 6 MEXAHUKE

Wmnynsc MatepuanbHOM TOYKM (T€na), CUCTEMBl MaTepUaNbHBIX Todek. Mmnynbc cuibl u
M3MEHEHHE UMITYIIbCA TeJla. 3AKOH COXPAHEHUsI UMITYJIbCA. PeakTMBHOE IBUKEHHE.

Pabota cuibl. MOIHOCT CUJIBL.

Kunernueckas sneprust MarepuaibHoil Touku. Teopema 00 M3MEHEHUHU KWHETUYECKON SHEPTHUU.

[MlorenunaneHass »Heprus. IloTeHnuanbHas »>HeEprust ynopyro AeGOpMHUpPOBAHHONW MPYKUHBI.
[NoTennuanpHas sHEprys Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[loreHunanpHble ¥ HENMOTEHIMAIbHbIE CHIIBI. CBsI3b pabOThl HEMOTEHIIUAJBHBIX CHUJI C U3MEHEHUEM
MEXaHMYECKOM SHEPIUU CUCTEMBI TEJl. 3aKOH COXPaHEHMS MEXaHUUYECKON SHEPIUH.

Yrpyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHudeckne yCTpoMCTBa M IPAKTUYECKOE IMPUMEHEHME: BOJOMET, KONEDP, MPYKUHHBINA IUCTOJET,
JBUKEHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTnBHOE ABUXKEHUE.

[lepexon moTeHIMATLHON SHEPTHHU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

N3yueHne abCOIOTHO HEYIPYroro yzaapa ¢ MOMOIIBIO BYX OJAWHAKOBBIX HUTSHBIX MAsTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C M3MEHEHHEM MEXaHWUECKOM SHEpPIMU Tejla Ha IMpUuMepe
pacTsHKEHUs PE3UHOBOTO KIyTa.

Paznen 3. MonekyasipHasi pu3MKa U Te pMOJIMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KHHETHYECKOH TEOpUM M MX OINBITHOE OOOCHOBAaHHUE.
Bpoynosckoe nsuxenue. Auddysus. Xapakrep IBUKESHHS U B3aUMOICHCTBUS YaCTHIl BemecTBa. Moenu
CTPOCHUS Ia30B, KUJIKOCTEH M TBEPIBIX T U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX MOJEJEH.
Macca u pazmepsl Mosiekynl. KonnuectBo Bemectsa. IloctossHHass ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkana remneparyp Llenscus.

Mopnens nneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYISIPHO-KUHETUYECKOW TEOPUU UIACAIBHOTO
raza. AGCoNIIOTHasl TemrepaTypa Kak Mepa cpeiHell KWHEeTHYECKOM SHEPIUU TETJIOBOTO IBUKEHUS YaCTHI]



raza. lllkana temneparyp KenpBuna. I'azoBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knaneiipona. 3akoH
Hanprona. W3omporeccsl B uJeaJbHOM ra3e C IOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe
Ipe/ICTaBICHUE N30IPOIIECCOB: M30TEpPMa, U30X0pa, h300apa.

TexHuueckre ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, JOKa3bIBAIONME IMCKPETHOE CTPOCHHE BelECTBa, (oTorpadmu MOJEKYl OpTaHHYECKUX
COCIMHEHUH.

OnbIThl 10 TU(PY3UN KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JABHKEHUSL.

Mogens onbita llrepHa.

OnbIThI, JOKA3bIBAIOIME CYIICCTBOBAHUE MEXMOJIEKYIAPHOIO B3aWMOJIEHCTBUS.

Mopaenb, HILTIOCTPUPYIOLLAS TPUPOY IaBJICHUS ra3a Ha CTEHKHU COCy/a.

OnbIThL, WITIOCTPUPYIOLME YPABHEHHNE COCTOSIHUS MAE€aIbHOTO ra3a, U301 POLECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopuvle pabomoi

OmnpeneneHue Macchl BO3[AyXa B KIaCCHOM KOMHaTe Ha OCHOBE HM3MEpEeHHIl 00BEMa KOMHATHI,
JTABJICHUS U TEMITEpATyphl BO3/IyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKY ITapaMeTpaMu COCTOSIHUS pa3peKEHHOro rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoanHamMuueckasi cucreMa. BHYTpeHHSIST SHEprUsl TEPMOJUHAMHYECKON CHUCTEMBI U CITOCOOBI €€
u3MeHeHus. KonudecTBo TemaoTsl U pabota. BHyTpeHHSsIs SHEprust 0IHOATOMHOTO UI€ANbHOTO ra3a. Busl
TEIJIONEpeAayl: TEIUIONPOBOJHOCTh, KOHBEKIUS, W3IydeHUE. YJelbHas TEIIOEMKOCTh BEILECTBA.
KonuyecTBo TenaoTsl mpu Terionepeaaye.

[Tonsitue 06 agunabatHom nporecce. [lepBoiii 3akoH TepMoanHamuki. [IpumMeHeHmne nepBoro 3akoHa
TEPMOJIMHAMHKH K U3omporeccam. ['paduueckas mHTepnperaus padoThl rasa.

Bropoii 3akon TepmonnaamMuki. HeoOpaTHMOCTh MPOIIecCcoB B MPUPOJIE.

TennoBeie MammHbl. [IpUHUIUNBI AEHCTBHUS TEIJIOBBIX MaummH. [IpeoOpazoBaHus JHEPrHH B
TEUIOBBIX MammHax. KoadduimeHnt mone3Horo neiictBus TernoBoil mammHbl. Lluxn KapHo u ero
KO3(PPUILIMEHT MOJIE3HOTO JEHCTBUS. DKOJOTHUECKUE MPOOIEMBbI TEMI0IHEPTETHKH.

TexHuyeckre YCTpOWCTBA M MPAKTUUECKOE IPUMEHEHHUE: IBUTaTellb BHYTPEHHErO CropaHus,
OBITOBOM XOJIOAMJIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHre BHYTPEHHEH SHEPrUU Teia MPHU COBEPIICHUU PaOOThI: BBUIET MPOOKU U3 OYTHUIKU O]
JIeWCTBHEM  CXAaToro BO3/AyXa, HarpeBaHue d¢upa B  JATYHHOH TpyOke TyTéM  TpEHHS
(BUI€OIEMOHCTpAITHS).

M3menenue BHyTpeHHEW YHEPruu (TeMIlepaTypbl) Tella IpH TeIionepeaaye.

OmnbIT 10 aMabaTHOMY PACIIMPEHHIO BO3yXa (OIBIT C BO3MYIIHBIM OTHUBOM).

Mopenu nmapoBoii TypOUHBI, TBUTATENsl BHYTPEHHET0 CTOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenune ynenbHOU TEeIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuecmea. Dazosvie nepexoovt

[TapooOpazoBanue u kKoHjaeHcamnusa. Mcrnapenue u kuneHue. AOCONIOTHAasE M OTHOCHTENIbHAs
BJIAKHOCTh BO3ayxa. HacelmenHbslii map. VYaenpHas TemyioTa mapooOpa3oBaHUs. 3aBUCHUMOCTH
TEMIIepaTypbl KAIIEHUS OT 1aBJICHUS.

Teépnoe teno. Kpucramumueckue u amopdubie Teaa. AHH30TPOIHS CBOHCTB KpUCTALIOB. JKuakue
kpucrauibl. CoBpeMeHHble MaTepuanbl. [laBineHne u kpuctamumsanus. YaeiapHas TEIUIoTa IJIaBJICHUS.
CyOnumanusi.

YpaBHEHUE TENJIOBOTO OanaHca.

TexHnyeckne ycTpoMCTBA M MPAKTMYECKOE NPUMEHEHHUE: TUIPOMETP U IMCHUXPOMETD, KAJTIOPUMETP,
TEXHOJIOTHH MOJYYEHUsI COBPEMEHHBIX MAaTEPHAJIOB, B TOM UKCJIE€ HAHOMATEPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX [TAPOB.

Kunenue npu noHU>KEHHOM JaBJICHUH.



Croco0bI U3MEpEHUs BIAXKHOCTH.

Habmoenue HarpeBaHusi M IJIABJICHUS KPUCTAJUTHYECKOTO BEIECTBA.
JIeMOHCTpaIl¥s KPHCTAILIOB.

Vuenuueckuii sxcnepumenm, 1a60pamopHule pabonvl

M3MepeHre OTHOCHTEIIBHOMN BIXKHOCTH BO3/yXa.

Paznen 4. JaekTpoguHAMHKA

Tema 1. Inekmpocmamuxa

OunekTpu3anus Ten. OJEKTpudeckuid 3apsa. JlBa Buzaa asekrpudeckux 3apsinoB. lIpoBonHukw,
JUAJIEKTPUKU U TOJYIPOBOJHUKU. 3aKOH COXPaHEHUS DJIEKTPUUYECKOTO 3apsiia.

BzanmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIN 3ieKTpUUYECKUM 3apsia. DIEKTPUUYECKOE MOJIE.
Hanpspk€éanocts anekrpuyeckoro noiid. [IpyHUMI Cynepno3uUuM  3NEKTpUYECKUX moJied. JluHuwu
HaNpsHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PabGota cun snekrpocrarndeckoro mosst. [lotenmuman. PasHocts moteHnuanos. IlpoBogHukm u
JMDJIEKTPUKH B DJIEKTPOCTATUYECKOM I0JI€. J{M3ieKTprueckasl MpOHUILIAEMOCTb.

OnekrpoémkocTh. KoHaeHcarop. DneKTpoEMKOCTh MJIOCKOTO KOHJIEHCATopa. DHEPrHs 3apsKEHHOTo
KOHJEHCcaTopa.

TexHuueckue  yCTpoiCTBA M INPAKTMYECKOE IPUMEHEHHE: DJIEKTPOCKOI,  AJIEKTPOMETP,
9JIEKTpOCTAaTHYECKasl 3alliTa, 3a3eMJIEHHUE 3JIEKTpPONpHOOpOB, KOHIEHCATOpP, KONMPOBAIBHBIN ammapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

YCTpOKCTBO ¥ IPUHIUI ACHCTBHS JJIIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BAHHBIX TEJl.

DJIEKTPUYECKOE M0JIE€ 3apsHKEHHBIX TEIL.

[TpoBOAHMKH B 3JIEKTPOCTaTUYECKOM TOJIE.

DJIeKTpocTaTH4ecKas 3aluTa.

JIMANEeKTPUKH B JIEKTPOCTATHYECKOM II0JIE.

3aBUCHUMOCTD 3JEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IJIOUAAM TUIACTUH, PACCTOSHUS MEXIY
HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHcaTopa.

Yuenuuecxuti sxcnepumenm, rabopamophsie pabomuoi

N3mepeHne 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmoannwtit 31ekmpuueckuit mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHMS JIEKTPUYECKOro ToKa. Mcrounnku Toka. Cuna Toka.
[TocTOsIHHBII TOK.

Hanpspkenue. 3akon Oma [i1s ydacTka Lenu.

DJIEKTpUYECKOE COMPOTUBJIEHUE. YJENbHOE CcONpoTUBIeHUE BemecTBa. [locnenoBarensHoe,
MapaJIJIeNIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOJIHHUKOB.

Pabota snekrpudeckoro Toka. 3akoH [[xoynsa—Jlenia. MOMHOCTD 3JIEKTPUYECKOTO TOKA.

DJIEKTPOIBUXKYIIAsl CUJIa U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHHMKA TOKa. 3akoH OMa s MOJHOU
(3amkHYTOM) 25ekTpuyeckoi nenu. KopoTkoe 3ambikaHue.

DJNIeKTpOHHAas MPOBOAUMOCTh TBEPIBIX METAJIOB. 3aBHUCHUMOCTh COINPOTHUBJIEHUS METAJUIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DnekTpruueckuil TOK B Bakyyme. CBOWMCTBA 3JIEKTPOHHBIX TYYKOB.

[TomynpoBogauku. COOCTBEHHAss U TPUMECHAsi ITPOBOIUMOCTD MOYIPOBOAHUKOB. CBoiicTBa P—N-
nepexoa. IlonynpoBogHUKOBbBIE TPUOOPHI.

DJIEKTpUYECKUH TOK B PacTBOpPAax M paciiiaBax JIEKTPOIMTOB. DJIEKTPOJUTHUYECKAs] TUCCOLUAIUSL.
DJEKTPOIuU3.

DJiekTpruecKuil TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [Inazma.

TexHuueckue ycTpoHCTBAa W IPAKTUYECKOE IPUMEHEHME: aMIIEpMETp, BOJBTMETP, pEOCTarT,
UCTOYHUKUA TOKa, JJIEKTpOHArpeBaTelbHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI, TEPMOMETP



CONPOTUBIICHUS, BAaKyyMHBIH JHOJ, TEPMHUCTOPH M (POTOPE3UCTOPHI, IMOJYNPOBOAHUKOBBIN AWOJ,
raJbBaHUKa.

Jlemoncmpayuu

W3mepeHne cuiibl TOKa U HaNpsHKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS] LUJIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, TUIOMIA/IU MOMEPEYHOTO
CEUeHUsI U MaTepuana.

CMmenaHHOE COETMHEHHE TPOBOJHUKOB.

[Ipssimoe u3mepeHue 3aeKTpoABMKYILEH cuiibl. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOIO AJIEMEHTAa U
OLICHKa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JEKTPOIUTOB.

HckpoBoii paspsa 1 IpOBOAUMOCTB BO3yXa.

OHOCTOPOHHSIS TPOBOAUMOCTD TMOA.

Yuenuueckuii sxkcnepumenm, nabopamopuvle pabomoi

N3ydyeHne cMEMaHHOIO COENNHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoIBHKYIIEH CHIIbI HCTOYHHMKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHUS.

Habnronenue snexrponusa.

MexnpeaMeTHbIE CBA3H

Nzydenue kypca ¢usnku 6a30Boro ypoBHs B 10 KIacce OCYIIECTBISETCS ¢ YUETOM COACPKATEIBHBIX
MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTHU, XUMUU, Teorpadui U TEXHOJIOTHH.

Mesicnpeomemnvle nousamus, CBSI3AHHBIE C M3Y4EHHEM METOJOB HAy4YHOIO IIO3HAHMS: SIBJICHUE,
HaydHbld (akr, TUMOTe3a, (GuU3MUecKas BeNWYMHA, 3aKOH, TEOpHs, HAOIIONCHHUE, DSKCIICPUMEHT,
MOJIETUPOBAaHUE, MOJIETb, U3MEPEHUE.

Mamemamuxka: pelieHuE CHCTEMbl ypaBHEHMM, JHHeiHas ¢QyHkuus, mapabona, rumnepboina, HX
rpadukd M CBOMCTBA, TPUTOHOMETpHYECKUE (YHKIHH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U MX IIPOEKLUH HA OCH KOOPAMHAT, CI0XKEHHE BEKTOPOB.

bBuonocus: mexanuueckoe ABWKEHHE B JKMBOW mpupoje, auddysus, ocMoc, TEMIOOOMEH XHBBIX
OpraHHU3MOB (BH/IbI TEIJIONEPEIadH, TETNIOBOE PABHOBECHE ), JIIEKTPUUECKUE SIBICHUS B KUBOM MPUPO/IE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA, MOJISIpHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEJ, >KUJIKOCTEH M Ta30B, JJEKTPUUYECKHE CBOICTBA METAIJIOB,
AIEKTPOJIUTUYECKAs TUCCOLINAIIs, TaTbBaHUKA.

T'eozpaghus: BIaXKHOCTb BO3[yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHue JIBUXKEHUM C UCIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MNOAUMITHUKHN, HCIOJIh30BaHUE 3aKOHA COXPAHEHHS HMMITYJIbCa B TEXHUKE (pakera, BOJOMET U Apyrue),
JIBUTATENIb BHYTPEHHETO CrOpaHus, apoBas TypOHHa, OBITOBON XOJOJMIIBHUK, KOHAUIIMOHEP, TEXHOJIOTHU
MOJy4eHUsT COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTUH,
JJeKTpOCTaTHYECKasi  3al|Ta, 3a3eMJIeHHE  DIEKTPONpPHOOpPOB, KCEPOKC, CTPYHHBIH  IPHUHTED,
3JIEKTpOHArpeBaTeNbHbIe MPUOOPHI, HIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3nea 4. daexkrpoauHammuka

Tema 3. Maznummnoe none. InNeKmMpoOMacHUMHAA UHOYKUUA

IlTocTossHHBIE MarHWThHI. B3aumonelcTBUE NOCTOSHHBIX MarHUTOB. MarHutHoe mozne. Bekrop
MAarHUTHOM WHAYKUUH. [IpyuHUOMI Cynepno3uiMi MarHUTHBIX ToJed. JIMHMKM MarHUTHOW WHAYKIWH.
KapTtrna nuHMi MArHUTHOM MHAYKUMU MOJIS1 TOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1ojie MpOoBOJHMKA C TOKOM. KapTuHa NMHUN WHAYKIUKA MAarHUTHOTO TOJISI IJTUHHOTO
IpSAMOT0 MPOBOJHMKA M 3aMKHYTOI'O KOJIBLEBOIO IPOBOJHHKA, KATyIIKH C TOKOM. OmnbIT Opcrena.
B3aumonelicTBue NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOy/lb U HallpaBJICHUE.

Cuna JlopeHna, e€é MoAynbp W HampaBieHUE. J[BM)KEHHE 3apsHKEHHOM YacTHIbI B OJHOPOJHOM
MarHuTHOM Tosie. PaGora cuinet Jlopenia.



SIBiieHUE 3IIEKTPOMarHMTHOM MHAYKUMH. [I0TOK BEKTOpa MarHUTHOW MHAYKUUH. DJIEKTPOABUKYILIAS
CUJIa MHAYKUUHU. 3aKOH AJIEKTpPOMarHuTHOM nHaykuuu dapanes.

BuxpeBoe snekTpuueckoe mosie. DJIEKTPOABMKYLAS CUIa MHIYKIWHM B MPOBOAHUKE, TBUKYILIEMCS
MOCTYIMATEIbHO B OAHOPOAHOM MarHUTHOM IOJIE.

[TpaBuio Jlenua.

NHayKTUBHOCTD. SIBIE€HNME CAMOUHAYKIIUU. DIEKTPOABMIKYLIAS CUJIA CAMOMHTYKIUH.

DHeprusi MArHUTHOTO TIOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuyeckre yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI, 3JE€KTPOMAarHUThl,
3JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHUI, MHAYKIHOHHAS MIE€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKIIOHEHHE JIEKTPOHHOTO IMy4YKa MAarHUTHBIM TTOJIEM.

JInHUY MHYKIIMY MAaTHUTHOTO MOJIS.

B3anmonelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HetictBue cuiibl JIopeH11a Ha MOHBI 3JIEKTPOJIHUTA.

SIBneHue 3eKTPOMAarHUTHOM UHYKIIUH.

[TpaBuio Jlenua.

3aBUCUMOCTb 3JIEKTPOJIBUKYIIEH CHUJIbI MHIYKIUHU OT CKOPOCTU U3MEHEHHSI MarHUTHOTO MOT OKa.

SIBneHne caMOUH KM U.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomoi

N3yyeHne MarHuTHOTO IOJIsl KaTYIIKU C TOKOM.

HccnenoBanue AecTBUS MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHOM WHTYKITUH.

Pa3nea 5. KosieGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KOae0anus

Konebarenpnast cuctema. CBoOomHbIe MexaHUuYeckHe Koyebanus. [‘apMoHHYeckue KojaeOaHUs.
Ilepuon, uactora, amrmumTyna u (aza xonebanuii. [IpykWHHBIH MasTHHK. MareMaTUYeCKUil MasTHUK.
YpaBHeHUe rapMOHHYECKUX KonebaHuii. [IpeBpalienre sHEpruy Mpyu rTapMOHUYECKUX KOJICOaHUSIX.

Konebarenpupiii kKoHTYp. CBOOOHBIE SJIEKTPOMAarHUTHBIE KOJIEOaHUs B UICAbHOM KoJieOaTeTbHOM
KOHTYpE. AHAJOTUS MEXIY MEXaHUYECKMMHU U DJIEKTPOMArHUTHBIMH KoJjiebanusmu. dopmyna Tomcona.
3aKOH COXpaHEHUs SHEPTUHU B UCAIbHOM KOoJieOaTeIbHOM KOHTYE.

[IpeacraBienue o 3aryxaronmx KosieOaHUsIX. BeIHYXKIIEHHbIE MeXaHHUecKue koiebanus. Pe3onanc.
BreinyKneHHBIE DIIEKTPOMAarHUTHBIE KOJICOaHMSI.

Ilepemennbiii  TOK. CUHYCOMJANBHBIA MEPEMEHHBIM TOK. MOIHOCTh MEPEMEHHOI0 TOKAa.
AMIIUTYIHOE U ACUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA U HANIPSHKEHU L.

Tpanchopmatop. I[lpomsBoacTBO, mepemada ©  TOTpeOJICHUE  DJICKTPUYECKOHM  DHEPIUH.
DKOJIOTUYECKUE PUCKH NPU MPOU3BOACTBE JIEKTpoIHEeprun. KynbTypa HCnonb30BaHUs 3IEKTPOIHEPTUHU B
MOBCEIHEBHOM KU3HU.

Texnuueckre yCTpOMCTBA W MPAKTHYECKOE TMPUMEHEHUE: DIIEKTPUYECKUU 3BOHOK, TE€HEpaTop
MEPEMEHHOI0 TOKa, JUHUM 3JIEKTponepeaay.

Llemoncmpayuu

HccnenoBanue nmapamMeTpoB KoJeOaTeTbHONH CUCTEMBI (IPY>KUHH bI UJTM MATEMAaTUYECKU MasTHUK).

HaGmonenue 3atyxaronmx KojeOaHUI.

HccnenoBanue cBOMCTB BHIHYKACHHBIX KOJICOAHU .

Habmronenue pe3onanca.

CB00OOIHBIC YTEKTPOMArHUTHBIE KOJICOAHHUSL.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA U HAMPSDKEHHS OT BPEMEHU) VIS 3JIEKTPOMArHUTHBIX
KoJIeOaHU .



Pe3onanc 1npu 1mocienoBaTeIbHOM —COEIMHEHMHM PE3UCTOpA, KATYHNIKM HWHIYKTUBHOCTH U
KOH/IEHCATOopa.

Mopnens TMHUY 3JIEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, rabopamopmsvie pabombi

HccnenoBanre 3aBUCHMOCTH TIEPUOIAa MAIIBIX KOJIEOAHWI Tpy3a HA HUTH OT JJIMHBI HUTH M MacC bl
Ipys3a.

HccnenoBanne mepeMEHHOr0 TOKAa B LEMM M3 IOCJIEIOBATENIBHO COEIMHEHHBIX KOHJIEHCATOPA,
KaTYILKA U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAzHUNHbBIE 60JIHbI

MexaHnndeckue BOJIHBI, YCII0BUs pacnpocTpaHenus. [lepuon. CkopocTh pacpOCTpaHEHUs U IIMHA
BosiHbL. [lonepeunsie u npoaonbHbIe BOMHBL. MHTEpdepeHius u qudpakiuus MEXaHMYeCKUX BOJIH.

3Byk. CkopocTb 3Byka. I'poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3IIy4EHUS IEKTPOMAarHUTHHIX BOJIH. B3aumHast opueHTanus
BektopoB E, B, V B anekrpomarHuTHONW BosiHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH: OTPaKCHHE,
MpeNoMIICHHE, TONsApu3anus, udpakius, naTephepenius. CKOpocTh dMEKTPOMArHUTHBIX BOJH.

[IIxana >MeKTpOMarHUTHHIX BOJH. [[puMeHeHne 3JIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpyHUIMIIBI paAUOCBS3U U TeNEBUACHUA. Pagnonokanus.

DJIEKTpOMarHuTHOE 3arps3HEHUE OKPYXKAIOIIEH CpEbl.

TexHudyeckre yCTpOWCTBA W NPAKTHYECKOE TMPUMEHEHHE: MY3BIKAJIbHBIE HHCTPYMEHTHI,
YABTPA3BYKOBAsl JTUArHOCTMKA B TEXHUKE W MEAWLMHE, pajap, paidoONpUEMHHK, TEIEBU30p, aHTCHHA,
tenepon, CBY-meys.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoCTpaHEHUE MONEPEYHBIX U TPOJAOIBHBIX BOJH.

KoneGumomeecs: Teno kak HCTOUYHUK 3BYKA.

Habmtonenme orpaskeHus U MPEIOMIIEHUS] MEXaHUUECKUX BOJIH.

Habmtonenune natepdepeHiny U AUPpakiui MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HaHC.

Habmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIONW M YaCTOTOM KOJIeOaHUH.

HccnenoBanue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH: OTpakKeHUE, MPEIOMJICHUE, MOJIApU3alIus,
ndpakius, nHTepdepeHIIns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsimonuHElHOE pacnpoCTpaHEHUE CBETa B OAHOpOAHOU cpexne. Jlyu
cBeTa. ToueuHbI HCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHU B IMIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3akoHBI MPEIOMIICHHUS CBeTa. AOCOJIOTHBIM TMOKa3aTeNlb MPETOMIICHUS.
[Tonnoe BHyTpeHHEE oTpakeHue. [IpeienbHblil yrojl mMOJHOTO BHYTPEHHETO OTPAKECHUSL.

Hucnepcus ceera. CrioskHBIN cocTaB Oenoro ceera. [[ser.

Cobuparonme u pacceuBarome JUH3bl. ToHKasg nuH3a. DOKYCHOE pacCTOSHUE U OMTHYECKas cuiia
TOHKOM nuH3BL. [locTpoeHne m300pakeHnil B COOMPAIOIIMX U paccenBarommx JuH3ax. opMyrna TOHKOM
JIMH3bL. YBEINYEHUE, JaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas omntuka. MaTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. YCIOBUS HAOIIOICHUS
MakCUMYMOB M MHHUMYMOB B HHTEp(EpEHIIMOHHONW KapTHHE OT JBYX CHH(}A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus ceera. JudpakunonHas peniTka. YcjaoBue HAOMIOAEHUS ITIaBHBIX MAKCUMyMOB IpHU
MaJeHU MOHOXPOMATHYECKOTO CBETa Ha JU(PAKINOHHYIO PEIETKY.

[losspusanus ceera.

TexHu4ecKre ycTpoMCcTBa U MPAKTHYECKOe TPUMEHEHHE: OUKH, JIyla, (poToamnmapar, IpOoeKIIHOHHBIN
amnmapar, MUKPOCKOTI, TEIeCKOT, BOJJOKOHHAsI ONITHKA, AU(PPAKIMOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpsmonuHeliHOe pacpocTpaHEeHUe, OTPAKEHHE U TIpefoMieHre cBeTa. ONTHYECKHE TPUOOPBI.

IlosiHOE BHYTpEeHHEE OTpakeHHE. MoJeNb CBETOBOIA.



HccnenoBanue cBONCTB M300payKeHHH B TMH3AX.
Mogaenn MUKpOCKOIIa, TEIECKOIaA.

Habmronenne naTepdepeHiny cBeTa.
Habnronenune nudpakiuu ceera.

Habmonenne nqucnepcuu cpeta.

[Mony4yeHue CrieKTpa ¢ MOMOIIBIO TPU3MBI.

[MonmydyeHue criekTpa ¢ MOMOMIBI0 TUPPAKITUOHHON PEIIETKH.

Habmronenne nossipusamnuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

M3mepenue nokaszarenst MpeaoMIICHUS CTEKIIA.
HccnenoBanne CBONMCTB H300paKEHUH B IMH3AX.
Habntonenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI crieAJILHON T€OPHHU OTHOCUTEJIbHOCTH
I'panuibl  NpPUMEHUMOCTH  KIACCUUYECKOM  MEXaHMKH.

[locTynatel  cHeUAIBHOM  TEOPHUU

OTHOCUTCJIBHOCTHU: MHBAPUAHTHOCTbL MOAYJIA CKOPOCTH CBETAa B BAKYYMC, IPUHIOHWII OTHOCHUTCIBHOCTHU

OHHIITENHA.

OTHOCHUTENBHOCTh OIHOBPCMCHHOCTH. 33MC,ZUICHI/IC BpPEMCHU U COKPAIICHUC IJIMHBI.

DHeprusi U UMIYNbC PEISITUBUCTCKON YaCTUIIBI.

CBSI3b Macchl ¢ BHCpFHCﬁ U UMITYJIIBCOM peHHTHBHCTCKOﬁ YaCTHUIIbI. C‘)HepFI/IH IIOKOA.

Paznen 7. KBanToBasi pusuka
Tema 1. dnemenmol K6arnmoeou onmMuKu

®oronsl. Popmyna [lnanka cBs3u 3HEpTUU (HOTOHA € €TO YACTOTON. DHEPrHsi U UMITYJIBC (POTOHA.
OtkpbiTue u wuccinegoanue @orodddexra. OmnbiTel A. I'. CroneroBa. 3akoHbl ¢oTor(deKTa.
VYpaBHenue DitHmreiina 1 potorddexra. «KpacHas rpanuiay Gotorddexra.

Hasnenune ceera. Onwitel [1. H. Jlebenena.
XuMHYecKoe NeHCTBHUE CBETA.

Texnudeckue yCTpOﬁCTBa U TPAKTHYCCKOC NPUMCHCHHC!: (I)OTOBJ'ICMCHT, (I)OTOI[B.T‘{I/IK, COJIHCYHaA

Oatapesi, CBETOAHO/I.
Jlemoncmpayuu
®otordhekT Ha ycTaHOBKE C IIMHKOBOM MJIACTHHOM.
HccnenoBanne 3akoHOB BHEHETo GoTod(dexra.
Cseronuon.
Conneynas Oatapes.
Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmwiTel Pesepdopaa mo paccesHuto o -uvactun. ILranerapnHas Mopenb
atoMa. [loctynatel bopa. Uznyuenue u mornomeHue (HOTOHOB MPHU MEPEXOoAe aToMa C OJHOTO YPOBHS
SHEpIruu Ha apyroi. Bunpl cnekrpoB. CriekTp ypOBHEH HEPTHU aToMa BOAOPO/Ia.

Bonnossie cBoiicTBa yactull. Bosnsl e bpoitnsa. KopnyckyisipHO-BOJTHOBOM AyaJu3M.

CHnoHTaHHOE U BBIHYXKACHHOC U3JTYUCHUC.

TexHuueckue yCTpoMCTBAa M MPAKTUYECKOE NMPUMEHEHHUE: CIEeKTPabHbIN aHaau3 (CHEeKTPOCKOIN),

Ja3ep, KBaHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Mopnens onbita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI J1a3epa.
Habntonenue nnHelyaThIX CIEKTPOB U3TY4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
Habimronenmne nuHenyaToro Crexkrpa.
Tema 3. Amomnoe aopo



OKCIIEpUMEHTHI, JOKA3bIBAIOLME CI0KHOCTh CTPOEHUS siApa. OTKPBITHE PaiiOaKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuro cocraBa paauoakTHBHOTO u3nmydeHus. CBoiicTBa anb(a-, Oeta-, ramma-
u3lydeHus. BnusiHue pauoakTUBHOCTH HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE TpOTOHA U HeWTpoHa. Hyknmonnas mozens sapa [eiizenOepra—MBanenko. 3apsy spa.
Maccooe uncio sapa. M3otonsl.

Anba-pacnan. OJEKTpOHHBIM W TO3UTPOHHBIA Oera-pacman. ['amMma-usnydenuwe. 3aKkoH
PaaroaKTUBHOIO pacnaja.

DHeprus cBsI3U HYKIOHOB B szpe. SnepHble cuiibl. Jledexr mMaccsl sipa.

Slnepusbie peakuuu. JleleHne U CUHTES AAEP.

Anepubiii peakrop. TepmosaepHbiil cuHTe3. IIpoOiembl M NEPCIEKTUBBI SAEPHOW IHEPTETHUKHU.
DKOJIOTUYECKUE ACTIEKTHI AAEPHOU YHEPTETUKH.

OneMeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

MeTtoab! HaOIOAEHUS U PETUCTPALIMH AJIEMEHTAPHBIX YaCTHII.

dyHaMeHTaIbHBIE B3aUMOACHCTBUS. EArHCTBO (prisnyueckoil KapTHHBI MHpA.

Texnnueckue ycTpoHCTBAa M NPAKTUYECKOE NMPUMEHEHHE: NO3MMETp, KaMepa BuibcoHa, snepHBbIi
peakTop, atoMHasi bomoa.

Jlemoncmpayuu

CuéTuMK HOHU3UPYIOIIMX YACTHL.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pa3neJ 8. JinemMeHTHI acTPOHOMUM M acTPOd H3UKH
Ortanbl pa3BUTHS aCTPOHOMUH. [IpuKinaiHoe 1 MUPOBO33PEHUECKOE 3HAYEHHUE ACTPOHOMUU.
Bun 38é3mH0r0 HeOa. Co3Be3aus, spKue 3BE3bI, MIAHETHI, KX BUAUMOE JBHUKEHUE.

ComnHeuHas cucrema.
Conuue. ConmHeuHass akTMBHOCTb. Mcrounuk sHeprum ConiHIAa W 3BE31A. 3BE3IBI, UX OCHOBHBIE
XapakTepucTuku.  JluarpamMma  «CHEKTpaldbHBIM  KJacC  —  CBETUMOCTHY».  3BE3IBI  TJIAaBHOU

MOCJIEI0OBATEIbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTBY ISl 3BE3] TJIABHOW IMOCTEAOBATEIBHOCTH.
Buyrpennee ctpoenue 3B€31. COBpeMEHHBIE MPEACTaBICHUS O MPOUCXOKIAECHUH U 3BoJoMU CoJIHIIA U
3BE371. DTanbl )KU3HU 3BE3L.

Mneunbiii Ilyrb — nama [amaktuka. [lonoxkenue u nukeHue ConHuna B [amakruke. Turmbl
ranaktuk. Papuoranaktuku u kBazapbl. YEpHBIE ABIPHI B AAPAX TAIAKTUK.
Bcenennas. Pacumpenue Bceenennoil. 3akon Xa60ma. PasOeranue ramakruk. Teopust bosbiuoro B3pbiBa.
PenukroBoe m3nmydenue. Macmrabnas crpykrypa Beenmennoii. Meraramakruka. HepeméHubie mpoOaeMsr
ACTPOHOMHUH.

Yuenuueckue nabnrooenus

HabnroneHnss HEBOOPYKEHHBIM TJIa30M C UCIOJIB30BAHHEM KOMITBIOTEPHBIX MPUIIOKEHUHN s
OTIpe/IeNieHUs] TIOJIOKEHHUSI HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBepHOTro
nonymapus U spkue 38€31b1. Habmonenus B Teneckon JIynsl, mianet, Mneunoro [Tytu.

O0o0maoiee NOBTOpPeHUE

Ponp ¢u3ukd ¥ acTpOHOMHUHM B IKOHOMHUUYECKOM, TEXHOJIOTHYECKOM, COLMAIBHOM U ATUUYECKOU
cdepax JesITeTbHOCTH YeJIOBEKa, POJIb U MECTO (M3UKHA U aCTPOHOMHUHU B COBPEMEHHOW HAYyYHOW KapTHHE
MUpa, polib (pu3ndeckoil Teopur B (POPMHPOBAHHUU MPEACTABICHUN O (PU3NUYECKON KapTUHE MHPA, MECTO
(M3uYecKoil KapTUHBI MHpPa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUU O
MIPUPOJE.

MexnpeaMeTHbIE CBA3H

Mzyuenue xypca ¢usuku 6a30Boro ypoBHs B 11 Ki1acce oCylecTBIsSETCS C yIETOM COJIEPIKATEITBbHBIX
MEXIPEIMETHBIX CBSI3EH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XAMUHU, Teorpaduu U TEXHOJIOTHH.

MesicnpeOomemmnvle noHsmus, CBSI3AHHBIE C M3yYCHHEM METOJOB HAyYHOTO IO3HAHHWS: SIBICHUE,
Hay4dHBI (akr, TUmore3a, (QU3MYecKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJICHNUE, DJKCIICPUMEHT,
MOJIETTMPOBAHUE, MOJIENb, U3MEPEHUE.



Mamemamuxka: peuieHHEe CHUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYecKue (PyHKIHH: CHHYC, KOCHHYC,
TAQHTEHC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO, BEKTOPHI M HX IPOCKIHUH Ha OCH
KOOpPJIMHAT, CIOXEHHWE BEKTOPOB, MPOM3BOJHBIC OJEMEHTApHBIX (QyHKUHMHA, WpPU3HAKK IOA00MS
TPEYroJbHUKOB, OIpe/iesIeHNe TUIOIAN TIIOCKUX (Uryp u oobéma Ted.

Buonocus: »rnexkTpudeckue SBICHUS B KHUBOW MPHUpPOAE, KoyieOaTelnbHbIE IBUIKCHHUS B JKUBOU
IPUPOAE, ONTHYECKUE SBJICHUS B )KUBOH IPUPOJIE, IEHCTBUE palially Ha JKUBBIE OPTaHU3MBI.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TTPOT'PAMMOBI 110 ®U3BUKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenue ydeOHOro mnpeamera «Pu3uKa» HA YPOBHE CpeaHero ooOmero obpazoBaHus (0a30BBIN
YPOBEHbB) AOHKHO 00ECHEYHUTh NOCTHIKEHUE CICHYIOUMX JTUYHOCTHBIX, METAlIPEAMETHBIX U MPEAMETHBIX
o0Opa3oBaTeIbHBIX PE3YJIbTATOB.

JIMMHOCTHBIE PE3YJIbTATHI

JIngHOCTHBIE PE3yAbTaThl OCBOCHUSI yueOHOTo mpeamera «Du3nka» JOIKHBI OTPakaTh TOTOBHOCTH
U CIIOCOOHOCTHh O0YJaroIMXCsl PYKOBOJICTBOBAThCS CPOPMUPOBAHHOM BHYTpEHHEW MO3MIMEN JMYHOCTH,
CUCTEMON IIEHHOCTHBIX OpPUEHTAllMil, TO3UTUBHBIX BHYTPEHHUX YOESKICHHH, COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM I[EHHOCTSIM POCCHIICKOTO OOIlecTBa, pacHMpeHUE >KU3HEHHOTO ONbITa M OIbITa
JESITeTPHOCTH B TPOIIECCE PeaTU3allii OCHOBHBIX HAIPABJICHUHW BOCHHUTATEIIEHON JEATCIBHOCTH, B TOM
YHCJIE B YaCTH:

1) rpa:xaaHCKOr0 BOCTIMTAHMA:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH OOYYaAIOMErocss KaKk aKTUBHOTO W OTBETCTBEHHOTO
YJieHa POCCUHCKOro OO0IIeCTBa;

MPUHATUE TPATUIIHOHHBIX OOIIEYETIOBEYECKUX TYMAaHUCTUYCCKUX M JEMOKPATUUYCCKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIIBHOCTh B MHTEPECaX TPAKIAHCKOTO OOIIECTBA, YIaCTBOBATH B
caMoyIpaBJIeHUU B 00pa30BaTeIbHON OpraHu3aIui;

YMEHUE B3aUMOJCHCTBOBATh C COIMATBHBIMU WHCTUTYTAMH B COOTBETCTBHU C MX (QYHKIUSIMHU U
Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOM JAESITeTHbHOCTH;

2) IATPUOTHYECKOTO BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH POCCUUCKON TPAXKIAHCKON HUACHTUYHOCTH, HAaTPUOTU3MA;

[[EHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIAM, IOCTHKEHHUSM POCCUUCKUX YUYEHBIX B
00macTi (U3UKA U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOTO BOCIHUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMU S, STUYECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHMBATh CHTYAIlMIO W IPUHUMATh OCO3HAHHBIC pEHICHUS, OPHCHTHUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM UK CJIE B JSITEIHOCTH YIEHOTO;

OCO3HaHHE IMYHOTO BKIIaJ[a B MOCTPOECHUE YCTOMYUBOTO OYIYILETO;

4) 3¢TeTHYeCKOr0 BOCIIMTAHMSA

ACTETHYECKOE OTHOIIEHHE K MHpY, BKIIOYas JCTETUKYy HAaydyHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nuecKoil Hayke;

5) Tpy/10BOro BOCHIMTAHMS:

UHTEpEeC K Pa3NUYHBIM cdepaM MNpoPecCHOHATBFHON AESTeNbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(¢v3uKOW W TEXHWKOW, yMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP Oymymieil mpodeccuu U pearn30BBIBATH
COOCTBEHHBIE KU3HEHHbIE I1JIAaHBI;

TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHHIO U CaMOOOpa30BaHUIO B 001acTH (PU3UKKA Ha TPOTHKEHHUN
BCEH JKU3HH,

6) 9K0JIOrHY€eCKOT0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH JKOJIIOTUYECKON KYIBTYphI, OCO3HAHUE TJII00ATLHOTO XapaKTepa HKOJOTHYECKUX
npo0em;

MJAaHUPOBAaHUE W OCYIIECTBJICHHE JACHCTBHI B OKpYXKalollell cpele Ha OCHOBE 3HAHHS Ieiel
YCTOWUYHBOTO PA3BUTHUS YEIIOBEUECTBA;



pacIMpeHre OIbITa AEATEIbHOCTH 3KOJIOIMUYECKON HAIIPaBJIEHHOCTH HAa OCHOBE UMEIOLMXCS 3HAaHU I
10 U3HKE;

7) HEHHOCTH HAYYHOTO TO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
(u3rUecKoil HayKu;

OCO3HaHME LEHHOCTH HAy4YHOM JesTeNbHOCTH, TOTOBHOCTh B IpoLlecCe H3YydeHMsS (U3MKH
OCYLIECTBJISITh IPOEKTHYIO U UCCIIEI0BATENIBCKYIO NESITEIbHOCTh UHANBUIyAIbHO U B TPYIIIE.

METANIPEJIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe TeiicTBUS
basoBrbIe JJoruyeckue JeucTBuA:

CaMOCTOSITENBHO (POPMYIHPOBATh U aKTYaJIHM3UPOBATH MPOOJIEMyY, pacCMaTprBaTh €€ BCECTOPOHHE;

OTIPEIEINIATh e NesITeIbHOCTH, 331aBaTh apaMeTPhl U KPUTEPUU UX JOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX (PU3MUECKUX SBICHUSX;

paszpalaTbiBaTh IUIAaH pEIIEHHUsS MpoOJeMbl C Y4ETOM aHalu3a UMEIOUMXCS MaTepUallbHbIX U
HeMaTepuaJbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIBTATOB IIEJISM, OLIEHUBATH
PHUCKHU TIOCIIEACTBUM IESTENBHOCTH;

KOOPJIMHHUPOBATH U BBHIMOIHATH pabOTy B YCIOBUSIX PEATbHOTO, BUPTYAIIbHOTO U KOMOMHUPOBAHHOTO
B3aHMOJICHCTBHSI,

pa3BUBAaTh KPEaTUBHOE MBIIITICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBbie ucciieioBaTebcKue JeiicTBUS

BJIQJICTh HAYYHOI TEPMHUHOJIOTHEH, KIIIOUEBBIMU MOHSATUIMU U METOAAMHU (U3NYECKON HAYKH;

BJIaZIETh HaBbIKAMHM Y4eOHO-HCCIIE0BATENbCKON M MPOEKTHON JAEATENIbHOCTH B 00JacTh (PU3MKH,
CMOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATENBHOMY MOMCKY METOAOB pelleHUs 3aaad (U3MYECKOro
coJIepKaHu s, TPUMEHEHUIO PA3IMYHBIX METOJIOB IIO3HAHUS;

BJIQZIETh BHUJAMHU JESITEIBHOCTH 110 TMOJY4EHHI0O HOBOTO 3HAHUS, €ro HWHTEpIpeTanuy,
peoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3INYHBIX YUEOHBIX CUTYAIlUIX, B TOM YHCJIE P CO3/1aHUU YIEOHBIX
IPOEKTOB B 00J1aCTH (PM3UKH;

BBISBIIATh NMPUYMHHO-CJIEICTBEHHBIE CBS3M W aKTyalM3UpOBaTh 3aJauyy, BBIABUTATh TUIIOTE3y €&
pElIeHNs, HaxOIUThb AapryMEHThl Ul JOKa3aTeIbCTBA CBOMX YTBEPXKIECHUM, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PELLICHUS;

aHAIM3UPOBATh IOJYYEHHBIE B XOJ€ pEILICHUS 3a/aud pPe3yJdbTaThl, KPUTHYECKA OIEHUBATh UX
JOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIE 33/a4l B 00OPa30BaTEIbHON JAEATEIbHOCTH, B TOM YHCIIE
P U3ydeHUU DU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTUUYECKYIO 00JIACTh KU3HEIEATEIbHOCTH;

YMETh MHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTUHAIBHBIE IOIXO0/Ibl U PEILCHUS;

CTaBUTb IPOOJIEMBI U 33/1a4H, IOMYCKAIOIME ajlbTepHATUBHBIC PEICHHUS.

Pa6ora ¢ unopmanmeii:

BIIAJICTh HABBIKAMHU TOJTy4eHHS MH(OpManuu (U3NYeCKOro COJACpKaHUS M3 MCTOYHMKOB Pa3HBIX
TUIIOB, CAMOCTOSTENIBHO OCYIIECTBIISAThH MMOUCK, aHAIN3, CHCTEMAaTU3allUI0 U HHTEPIpETani0 HHPOpMalUU
Pa3IUYHBIX BUJOB U (OPM MpeAcCTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALINH;

UCIIOJIb30BAaTh CPEJICTBA HHQPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTWH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHM3allMOHHBIX 33724 ¢ COOMI0IEeHUEM TPeOOBAHUM SPTOHOMHUKH,
TEXHUKH O€301aCHOCTH, THUTUEHBI, pPeCypcocOepeKeHUs, TPABOBBIX M ATHYECKUX HOPM, HOPM
WHGPOPMAITMOHHOMN 0€301TacHOCTH;



CO37aBaTh TEKCTHl (PU3UYECKOTO COJACP)KAHUS B pPasNUYHBIX (opMarax ¢ y4€TOM Ha3HAUYCHUS
HH(pOpMAIUH U 11eJIEBON ayJUTOPUU, BBIOMPAst ONTUMAIBbHYIO (POPMY MPEICTABICHUS U BU3YaJU3aLUH.

KomMyHuKaTHUBHBIE YHHBepPcaJibHbIe YUueOHbIe IeHCTBHS

OCYILIECTBJISITh OOINEHNE Ha ypoKax (DM3UKU U BO BHE-YPOUHOU JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallUi U CMST4aTh KOH(IHUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh ¥ UCIIOJIB30BATh MPEUMYILECTBA KOMaHIHON W WHANBUIYAIbHON paOOTHI;

BHIOMpAaTh TEMAaTUKy © METOJbl COBMECTHBIX JEHCTBUI ¢ Yy4éTOM OOLMX HWHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0Tr0 4JieHa KOJIJIEKTUBA;

MPUHUMATH 11eJId COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATh U KOOPJIMHUPOBATH JIEHCTBUS 1O €&
JOCTHIKEHUIO: COCTABIIATH ILJIaH JIEHCTBUI, paclpeensaTh POl ¢ Y4ETOM MHEHUN YHaCTHHKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KAaueCTBO CBOEN0 BKIAJa M KaXJOrO y4acTHHKAa KOMaH/Abl B OOUMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OIIEHWBATh HJAEH C TIO3UIMH HOBU3HBI, OPUTHUHAIBHOCTH,
MPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh TMO3UTHBHOE CTPATETMYECKOE MOBEACHUE B PAa3IMYHBIX CUTYalUsX, HPOSIBIATH
TBOPYECTBO U BOOOpaKEHHE, OBITh MHUITUATHBHBIM.

PeryasiTUBHbIE YHHBEPCAJIbHbIE YUeOHBbIE /Ie HCTBUSI
Camoopranmsanusi:

CaMOCTOSITEIBHO OCYIIECTBIISTh MO3HABATEIBHYIO JICATECIBHOCTh B O0JIACTH (M3UKU M aCTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (OPMYIHpOBaTh COOCTBEHHBIE 3a1a4H;

CaMOCTOATCIIBHO COCTABJIATH IIJIaH PCHICHUA paC'-IéTHI)IX N Ka4C€CTBCHHBIX 3a/1a4, IIJIaH BBIIIOJIHCHU S
MPaKTUYECKON PabOTHI C Y4ETOM MUMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BOSMOKHOCTEH U MPEATNOYTSHH;

JaBaTb OICHKY HOBBIM CUTYAIUsM,

pacImMpsAThL PaMKH y9eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IMPEIIOUTSHU

JIeNaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32 PEIIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHHMIO W TPOSBICHUIO SPYIUIIMH B 00JacTH (U3UKH, MOCTOSHHO
MOBBIIATH CBOI 00pa30BaTeNbHBIN U KyIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAJIBbHBI WHTEJIEKT:

JlaBaTh OIEHKY HOBBIM CHTYaIUsIM, BHOCHTHh KOPPEKTHBHI B JICTEIBHOCTD, OI[CHUBATH COOTBETCTBUE
PE3yABTATOB LIENAM;

BJIAACTH HAaBBIKAMU IO3HaBaTeIbHOU pe(h]'ICKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX ﬂeﬁCTBHfI u
MBICITUTEIIBHBIX IMIPOIIECCOB, KX PE3YJIFTATOB U OCHOBAHUH;

UCIIOJIB30BaTh MPUEMBI pedUIeKCUH ISl OLIEHKU CUTYAIlUH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OUCHHUBATH PUCKHU U CBOCBPEMECHHO MPUHUMATDE PCHICHUSA 110 UX CHUKCHUTO,

NPUHUMATh MOTHUBBI M APTYMEHTHI JIPYTUX MPH aHAIIN3E PE3yIbTaTOB JICATCIbHOCTH;

MNpUHUMATb 06651, IIoHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMAaTh MOTUBEL U apTYMEHTHl JIPYIUX MPU aHAJINA3€ PE3YJIbTaTOB JAEATEIBHOCTH,

pHU3HABaTh CBOE MPABO U MPaBO APYTHX HA OIIMOKH.

B mporecce 1OCTHKEHUSI TNYHOCTHBIX PE3YIBTATOB OCBOCHHSI IMPOTPAMMBI 1O (U3UKE ISl YPOBHS
cpemHero o0mero oO0pa3oBaHUA Yy OOYYArOIIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIN WHTEIUIEKT,
MpeAnojararnmii cGopMIUPOBAHHOCTS:

CaMOCO3HAHUsI, BKIIOYAIOIETO CIIOCOOHOCTh MOHMMATh CBOE IMOIMOHAIBHOE COCTOSHHE, BHJIEThH
HaIpaBJICHUs pa3BUTHS COOCTBEHHOMN SMOITMOHAIBHOMN Cephl, OBITh YBEPECHHBIM B ce0e;

CaMOpETyJIMPOBAHUSI, BKIIOYAIOIIETO CAMOKOHTPOIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE
ITIOBCACHUC, CHOCO6HOCTI) AaallITUPOBATHCA K SOMOLIMOHAJIbHBIM MU3MCHCHUAM U IIPOABIIATH FI/I6KOCTI>, OBITH
OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHUBALMM, BKIIOYAIOIIEH CTpPEMJICHUE K JOCTH)KEHUIO IIEIM M YCIIEXY, ONTHUMM3M,
WHUIMAaTUBHOCTb, yMEHUE JIECTBOBAThH UCXO/ISl U3 CBOUX BO3MOKHOCTEH;

SMIATUM, BKIIOYAIONIEH CIOCOOHOCTh MOHUMAaTh 3MOLIMOHAJIBHOE COCTOSIHHE JPYrUX, YIUTHIBATh
€ro MpH OCYIIECTBICHUU OOILIEHUSI, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKHBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BBICTPaWBaTh OTHOIICHUS C APYTMMH JIIOJIBMH,
3a00THTHCS, TPOSBIIATH HHTEPEC U pa3peIiaTb KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOydyenus B 10 kjacce npeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y OOYJAIOLIMXCS YMEHUM:

JIEMOHCTPUPOBATh HAa IMpHUMEpax posib U MecTo (M3UKU B (POPMUPOBAHHUU COBPEMEHHOM HaydyHOM
KapTUHBI MUPa, B pa3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B IIPAKTUYECKON JEATEIIBHOCTH JIIOIEH;

VIUTHIBaTh TPAaHUIIBl TNPUMEHEHHUS H3y4eHHBIX (U3MYECKHX MOJeNel: MaTepuaibHas TOYKa,
WHepLIHalbHas cucreMa OTc4éra, abCOMIOTHO TBEPIAOE TENO, UJCANbHBIA Ia3, MOAEIH CTPOSHUS Ta30B,
KHUIKOCTEH M TBEPJBIX TN, TOYSUHBIN 3JEKTPUUECKU I 3apsi]l P pelieHN N PU3HUECKUX 3a/1a4;

pacro3HaBaTh (pU3nYeckue SBJICHUsS (IPOLIECChl) U OOBSICHATh WX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIDHO-KUHETUYECKON TEOpUM CTPOEHHUs BELIECTBA M JJIEKTPOJMHAMUKHA: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHENHOE ABUXKEHUE, CBOOOJHOE TMaJeHUuEe Tel, ABWKEHHE IO OKPYKHOCTH,
UHepIus, B3auMojencTBue Ten, Auddysus, OpOyHOBCKOE NBH)KEHHE, CTPOCHUE KHUAKOCTEH M TBEPIBIX
TN, W3MEHEHHWE 00BEMAa TeNn MpH HarpeBaHUW (OXIKICHWM), TEIUIOBOE DPAaBHOBECHE, HCIIApEHHUE,
KOHJICHCAllUsl, IJIaBJICHUE, KPUCTAUIM3alKs, KUIIEHUEe, BIAXHOCTh BO3/yXa, MOBBIIICHUE JIaBJIECHUS ra3a
IIpU €r0 HAarpeBaHUM B 3aKPBITOM COCYIE, CBS3b MEXK]Y IapaMeTpamMHu COCTOSIHUSA ra3a B H30Ipoleccax,
3JIEKTpU3aLUsl TEJl, B3aUMOJEHCTBUE 3aps/I0B;

ONMHCHIBATh MEXAaHUYECKOE JBUKEHUE, HCIOJb3ysd (U3NYECKHE BEIWYUHBI: KOOpAMHATa, IYTh,
IepeEMELICHNE, CKOPOCTh, YCKOpPEHHME, Macca Tejla, CHJIa, UMIIYJIbC Tela, KMHETHYeCKas DHEeprus,
HNOTEHIMANbHAsl PHEPrHsi, MeXaHW4eckas paboTa, MEXaHMYeCcKass MOLIHOCTbH; IPU ONHMCAHUHU HPaBUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCIOJNb3YEMbIX BEIMYUH, UX OO0O3HAUeHUs U €AUHUIbI, HaXOIUTh
(opMyITBl, CBSI3BIBAIOLIME JAHHYIO (DM3UUECKYI0 BEIHMYMHY C IPYTHMMHU BEIMYUHAMU;

ONHCHIBATh M3y4YEHHBIC TEIJIOBBIE CBOMCTBA TeI M TEIUIOBHIE SIBJICHHS, HCIOIB3Yd (pU3MUecKHe
BEJIMUMHBI: JIaBJICHUE Ta3a, TEeMIepaTypa, CpPEAHss KUHETUYECKas SHEpPIUs XaOTUYECKOTO JBUKEHHS
MOJIEKYJ, CPeIHEKBaJpaTHUHasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHsIA 3Heprus, padora
raza, KO3(pUIIMEHT MOJIE3HOr0 AEUCTBUS TEIJIOBOTO JBUTATENs; MPU ONMCAHUU MPABUIIBHO TPAKTOBAThH
(¢u3MYecKuil CMBICT HCHOJIB3YeMBIX BEIMYMH, WX OO0O3HAYEHUS M EIUHUIIBI, HaXOOUTh (QOpPMYIIBI,
CBSI3bIBAIOIIME JTAHHYIO (PM3UYECKYI0 BEIWYUHY C IPYTUMHU BEJIWYHHAM;

ONMCBIBATh U3YyYEHHBIE AJIEKTPUUECKIE CBOWCTBA BEILECTBA U AJIEKTPUUECKUE SIBJICHUS (IIPOLIECCHI),
UCIIONB3Yyd (M3UYECKHE BEIUYMHBI: AIEKTPUUYECKUN 3apsil, AJIEKTPUYECKOe IMoJie, HaMpsHKEHHOCTh MO,
MOTEHLIMAJ, pa3HOCTh IOTEHIMAIOB; MpPU ONUCAHUU TPABUIBHO TPAKTOBATh (DM3MUECKUM CMBICI
WCIIONBb3YEMbIX BEIUYMH, WX O0O3HAUeHUs M €AUHUIbI; YKa3blBaTh (JOPMYIbl, CBSA3BIBAIOLME JTAHHYIO
(M3HYeCKyl0 BETUYUHY C APYTUMHU BETUYHMHAMHU;

aHAJIM3UPOBATh (M3NYECKUE TPOIECCHl U SBICHUS, MCTOIB3YS (DM3MUECKHE 3aKOHBI U MPUHIUIIBL:
3akoH BcemupHoro Tsaroterus, |, |l u Il 3akonbr HetoToHa, 3aKOH COXpaHEHUMs MEXaHHMYECKOW DHEPTUH,
3aKOH COXpaHEHMS HWMMYNbCA, MPUHLMI CYNEPHO3ULHMHU CHJI, TPUHLMUII PAaBHONPABUS HWHEPLHAIbHBIX
CUCTEM OTCU€Ta, MOJEKYISPHO-KMHETHUECKYI0 TEOPHIO CTPOEHHUsSI BEILECTBA, TA30BbIE 3aKOHBI, CBS3b
CpeHEeW KMHETHYECKOW DHEPTUU TEIJIOBOTO JABMIKCHHS MOJICKYJ ¢ aOCOJIFOTHON TeMIIepaTypou, epBhIi
3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHMS AIEKTPUUYECKOTO 3apsja, 3akoH KynoHa, mpu 3TOM pasnuyarb
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAKEHWE M YCIOBUS (TpaHUIIbI, OOJIACTH)
MIPUMEHUMOCTH;

OOBACHATH OCHOBHBIC TNPUHLMIBI JEWCTBUS MalMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nuyath yCJI0BHUS UX O€30M1aCHOIO UCIOJIb30BAaHUS B [IOBCEIHEBHOM )KU3HU;

BBITIOJIHATh ~ DKCIIEPUMEHTHI 1O HUCCIENOBaHUI0 (M3UYECKUX SBICHUW U MPOIECCOB C
WCIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX M3MEpPEeHHH, Mpu 3ToM (GOpMyIHpoBaTh NpolieMy/3agauy U



TUIIOTE3y y4eOHOIO 3KCIEPHUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEUIOKECHHOTO 00OPYAOBaHUs, IPOBOANUTH
OTIBIT 1 (JOPMYJIHPOBATH BBIBOJIBI;

OCYIIECTBJIATh TpPSMblE M KOCBEHHbBIE M3MEpPEeHMs (PU3MUECKMX BEIUYMH, MPH 3TOM BBIOMpPATh
ONTUMAIBHBIN CIIOCOO W3MEPEeHUs M HCIIOJIB30BaTh M3BECTHBIE METOJBl OICHKH ITOTPElHOCTEeH
W3MEPEHUN;

UCCIIeIOBAaTh 3aBUCHUMOCTH MEXIY (U3MYECKUMH BEJIWYMHAMH C HCIIOJIb30BAaHUEM MPSAMBIX
U3MEPEHUH, MPH ITOM KOHCTPYHMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3ybTAThl MOTYYCHHOU 3aBUCHMOCTH
(M3UYECKUX BEITMYMH B BHJIE TAOJIUIl U TPAQUKOB, JeTaTh BEIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHUSE

cobmogaTe mpaBuiia 0€30MacHOro Tpylda MpU MPOBEAEHUU MCCIEJOBAaHMI B paMKax y4eOHOro
JKCIIEPUMEHTa, y4eOHO-HCCIEOBATENbCKOM M IPOEKTHOM  JIESITENBHOCTH C  HCIOJIb30BAaHHEM
U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOIo 000PYIOBAHHUS;

pelaTh pacuéTHbIC 33Jaul C SIBHO 3alaHHOM (DM3MUECKOl MOJIENbIO, UCIIONB3YS (PU3MUECKHe 3aKOHbI
¥ TIPUHIMIIB, HA OCHOBE aHallM3a YCIOBHS 33/1a4H BBIOMPATh (PU3MUECKYIO MOJIEIb, BBICIATH (DM3UUECKUE
BEJIMYUHBI U (QOpPMYJbl, HEOOXOAUMBIE Il €€ PEeIIeHMs], IPOBOANUTh PAacu€Thl U OLEHUBATh PEATBbHOCTh
MOJIy4€HHOTO 3HaYEeHUsI (PM3UUYECKON BEIMUUHBI;

pelmaTh  KaueCTBEHHBIC  3a/laud: BBICTPAMBATh JIOTMYECKA  HEMPOTHBOPEUYUBYIO  IIETIOYKY
pacCy)XIEHHH ¢ OOpoi Ha M3ydE€HHbIE 3aKOHbI, 3aKOHOMEPHOCTH M (PU3NYECKHE SBIICHMUS,

UCIIONIb30BaTh MpPH pEIICHUH Y4eOHBIX 3aJau COBpEMEHHble MHMOPMAIIMOHHBIE TEXHOJOTUU IS
MOKCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMUA H TMPEACTABICHUS Y4eOHOW ¥ Hay4dHO-TOMYISIPHON
uH(popMaIuy, MOJY4EeHHON U3 pa3IMyHBIX HMCTOYHUKOB, KPUTHUYECKH AHAIM3UPOBATh IOIy4aeMylo
WH(dopMaIuio;

NPUBOIUTH TPHUMEPH BKIAA POCCHMCKAX W 3apyOSKHBIX YUEHBIX-(M3UKOB B Pa3BUTHE HAYKH,
00BbACHEHHE MPOLIECCOB OKPYKAIOILEr0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIIONIb30BaTh TEOPETHUECKUE 3HAHUS MO (M3MKE B TOBCEIHEBHOH JKM3HHM JUIS OOECIICYCHHS
0€301acHOCTH MpHU OOpaleHUU ¢ MPUOOpaMH U TEXHUYECKUMH YCTPONCTBAMU, JJIsl COXpaHEHUS 37I0POBBS
U COOMIOEHN S HOPM HKOJIOTHUECKOTO MOBEAEHUS B OKPYXKaIOIIEH Cpele;

paboTaTh B TPYIINE C BHIIOJTHEHUEM PA3THMYHBIX COLMAIBHBIX POJIeH, TIIAaHUPOBATh paboTy IPyIIIHI,
paIMOHATIBHO pacIpeieNiaTh 00S3aHHOCTH W TIJIAHUPOBATh JEATENIFHOCTh B HECTAHIAPTHBIX CHTYAIIUSIX,
aJIeKBaTHO OLIEHUBATh BKJIA/l KaX/I0TO M3 YYACTHUKOB IPYIIIBI B PELIEHUE paccMaTprBaeMOi TPOOJIEMBI.

K xonmy oOydenus B 11 Kiiacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTh Y OOYUJAIOIMXCST YMEHMIM:

JIEMOHCTPUPOBATh HAa MpHUMEpax posib U MecTo (U3UKA B (POPMUPOBAHHUU COBPEMEHHOH HayuHOM
KapTHHBI MHPA, B PAa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B TPAKTHYECKON ACATEIBHOCTH JIFOICH,
L[€JIOCTHOCTb U €INHCTBO (PM3UUYECKOM KapTHHBI MUDA;

YUUTHIBATh TPAaHULBI NPUMEHEHUS HM3YUYCHHBIX (U3MYECKUX MOJICNICH: TOUCUHBIH 3JIEKTPUYCCKUM
3apsif, JIyd CBETa, TOYCYHBIH MCTOYHUK CBETA, sACpHasi MOJETh aToMa, HYKJIOHHAs MOJIENb aTOMHOTO Spa
IpU pelieHny (PU3NUecKux 3ajaad;

pacriozHaBaTh (U3MUecKue sBIEHUS (IIPOLECCH]) M OOBSICHATh HMX Ha OCHOBE 3aKOHOB
JNEKTPOJIMHAMUKM M KBAaHTOBOM (DM3MKU: 3JIEKTpUUYECKas IMPOBOJAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEMCTBHMS TOKA, B3aUMOJCHCTBME MAarHUTOB, AJIEKTPOMAarHUTHAs WHAYKIUS,
JIeliCTBHE€ MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM U JIBYKYILMIICS 3apsiy, SJIEKTPOMarHUTHbIE KOJIeOaHusI
W BOJHBI, NPAMOJMHEHHOE pacrnpoCTpaHEHUE CBETa, OTpPaKEHHWE, INperloMiIeHue, WHTephepeHIHs,
mudpakuus W MONspU3allusl CBeTa, OUcHepcHus cBera, QorosnekTpuueckuii sddexr (doTorddexr),
CBETOBOE JABJICHUE, BO3HUKHOBEHHE JIMHEWUYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBCHHAas U
HCKYCCTBEHHAs! PaliOAKTUBHOCTb;

ONMCHIBATh M3y4YEHHBIE CBOMCTBA BEIIECTBA (QJIEKTPUYECKWE, MArHUTHBIE, OINTHUYECKUE,
AIEKTPUYECKYI0 TPOBOJMMOCTD PA3IMYHBIX CPEJ) U IJIEKTPOMATHUTHBIE SBICHUS (TIPOLIECCHI), UCTIOIB3YS
(¢u3nueckue BEIMUYUHBL: 2JIEKTPUUECKUM 3apsl, cujla TOKa, JIEKTPUYECKOE HAIPSHKEHUE, SJIEKTPHYECKoe
COIIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JJIEKTPOJABIIKYIIAS CHUJia, paboTa TOKA, MHAYKIMS MarHUTH Oro
noJsi, cuina Amrmepa, cuia JlopeHna, HHAYKTHBHOCTD KAaTYIIKW, YHEPTUS DJIEKTPUYECKOTO M MarHUTHOTO
noJjieil, mepuojg M yactora KojeOaHMN B KojeOaTeIbHOM KOHTYpe, 3aps] M CHJIa TOKa B Ipolecce
TrapMOHUYECKHX 3JEKTPOMArHUTHBIX KoleOaHuM, (OKycHOEe pacCTOsSHUME M ONMTHYECKas CHJa JMH3BI, PU



ONMMCAaHUU TMPABHIBHO TPAaKTOBaTh (PU3MUYECKHI CMBICT HUCIOJIB3YeMbIX BEIHMYHH, WX OOO3HAYCHUS U
SIMHUIIBI, YKa3bIBaTh (POPMYITBI, CBS3BIBAIOIIME JAHHYIO (PU3UUYSCKYIO BEIUYMHY C IPYTHMH BEIIMUYNHAMH,

ONMKCHIBATh HM3y4YCHHBbIC KBAHTOBBIC SIBICHUS W IMPOIECCHI, HCHONB3Yd (U3UUECKHEe BEIMUYHHBI:
CKOPOCTh AJICKTPOMArHUTHBIX BOJH, JUTMHA BOJHBI U 9acTOTA CBETA, YHEPTUS U UMITYJIbC (DOTOHA, TIEPUOT
MOJTypacnaja, YHEPIus CBS3M aTOMHBIX siep, IPH ONMUCAHUU MPABUIBHO TPAKTOBATh (M3NUYECKUN CMBICI
UCIIOJIb3YeMbIX BEIMYHMH, WX OOO3HAYEHUs W EIWHHIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIME TAHHYIO
(M3UYECKYI0 BETUYUHY C IPYTUMHU BETUYHMHAMU, BBIYUCIIATH 3HAYCHUE (PM3UIECKON BEITUUNHBI;

AQHAIIM3UPOBATh (U3NYECKUE TIPOIECCHl W SBIICHUS, WCIOJB3YS (PU3NYCCKUE 3aKOHBI M TTPUHIIUIIBL:
3akoH OMa, 3aKOHBI MOCTEAOBATEIBHOTO M MapauIeIbHOTO COSAMHEHUS MPOBOIHUKOB, 3aKOH JIKOyns—
JleHna, 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIIMH, 3aKOH MPSIMOJIMHEHHOTO pacipoCTpaHEHUsl CBETA, 3aKOHBI
OTPaXEHHSI CBETa, 3aKOHBI MPEIOMIICHHS CBETa, ypaBHeHUe OWHINTeHHa i ¢orodddekra, 3aKOH
COXpaHEHUsl DHEPIUM, 3aKOH COXPAHEHUsS UMITYJIbCA, 3aKOH COXPAaHEHHUS AJIEKTPHUYECKOTO 3apsiia, 3aKOH
COXpaHEHHUs MacCOBOTO YHMCIA, MOCTYJIAThl bopa, 3akOH pajimOaKTUBHOTO pacraza, Mpyu 3TOM pa3inyarb
CIIOBECHYIO (OPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE M YCIOBHUs (TpaHUIIBI, 00JaCTH)
MPUMEHUMOCTH;

OTIpE/IeNATh HAINPABJICHHE BEKTOpAa HWHAYKIUM MarHUTHOTO IIOJSl MPOBOJHHMKA C TOKOM, CHUIBI
Awmriepa u cuiibl JIopeHua;

CTPOUTH M OMUCHIBATH U300paKEHUE, CO3/IaBaEMOE TIJIOCKUM 3€PKajioM, TOHKOW JTMH30M;

BBITIOJTHATh  OKCIIEPUMEHTHI TI0 HCCICIOBAaHWIO (DM3MYECKUX SBJICHHH W  TPOIECCOB C
UCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEPEHHil: Mpu 3ToM (OpMyaupoBaTh Mpodiemy/3amady u
TUTIOTE3Yy y4eOHOTO SKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIUIOKEHHOTO 000pYIOBaHUS, TPOBOAUTD
OITBIT U (POPMYITUPOBATH BBIBOJIHL;

OCYLIECTBIISITh MpPSIMbIE W KOCBEHHBIE H3MEpeHHs (U3MUYECKUX BEIMYMH, MPU STOM BBIOHUpATh
ONTUMAIBHBIN CIIOCOO W3MEPEeHUs M HCIIOJIB30BaTh M3BECTHBIE METONBl OICHKH IOTPEIHOCTEH
W3MEPEHUN;

HCCIIEIOBATh 3aBHCUMOCTH (DM3MYECKUX BEJTMYMH C UCTIOIB30BAaHUEM MPSIMBIX H3MEPEHUIL: TPH 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PHKCHPOBATH PE3yNbTATHI MMOTYIEHHON 3aBUCHMOCTH (PM3NUYECKUX BEIMYMH B
BH/JIE TAOIHII U TPAUKOB, JIENIaTh BBIBOJIBI O pe3yJbTaTaM HCCIICIOBAHMS,

coOmoaTe TpaBuia 0e30MacHOro TpyAa MpPU MPOBEIECHUU HCCICIOBAaHUN B paMKax ydeOHOTo
JKCIIEPUMEHTa,  y4eOHO-UCCIEIOBATEIbCKOM M MPOEKTHOM  JEATETbHOCTH C  HCIIOJIB30BaHUEM
U3MEPHUTENbHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYIOBAHUS;

pelaTh pacuéTHhIE 3a7aui C SBHO 33JaHHON (DM3HUECKOM MOJEIBIO, UCIIONB3Ys (MU3MUECKUEe 3aKOHBI
Y TIPUHIMIIB, HA OCHOBE aHAJIM3a YCIOBHUS 3a/1a4d BEIOUPATh (DM3UUECKYIO MOJICIIb, BELACIATH (PH3HYCCKUE
BETUYMHBI U (GOPMYNbI, HEOOXOTUMBIE JUIsl €€ pelleHus, MPOBOAUTH PacuéThl U OI[EHUBATh PEATbHOCTh
MOJIY4EHHOTO 3HaUCHUS (DU3UIECKON BETUUNHBI;

pellaTh  KaueCTBEHHBIC  3a/laud: BBICTPAMBATh  JIOTMYECKA  HENMPOTHBOPEUYHMBYIO  IETIOUYKY
paccyXIeHH ¢ Omopoil Ha U3ydEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3UUECKHIE SIBIICHUS;

UCIIOJIB30BaTh MPU PEIICHUH Y4eOHBIX 3a7ady COBPEMEHHBbIE WHQPOPMAIIMOHHBIE TEXHOJIOTUU IS
MOUCKa, CTPYKTYPHPOBAHHS, HWHTEPIPETAMH ¥ TIPEJACTABJICHHUS Y4eOHOH W HAYJHO-TIOMYISPHOM
uH(oOpMalK, TOJIYYEHHONW W3 pa3IMYHBIX HCTOYHHMKOB, KPUTHUYECKH aHaJM3UPOBATh MOIy4aeMYyIO
uH(opMaIuio;

OOBSCHATH PHHITUIIBI JICHCTBYS MAIllMH, MPUOOPOB M TEXHUUYECKUX YCTPONCTB, pa3IMvaTh YCIOBUS
ux 0e30MacHOT0 UCIOJIb30BAHUS B TOBCEAHEBHOM KU3HH;

MPUBOJUTEL MPUMEPHl BKIAJa POCCUUCKUX U 3apyOS)KHBIX yIEHBIX-(DM3UKOB B Pa3BUTHE HAYKU, B
00BSICHEHHE MPOL[ECCOB OKPYKAIOILIEI0 MHPA, B Pa3BUTHE TEXHUKUA U TEXHOJIOTU;

UCIIOJIb30BAaTh TEOPETUUECKHE 3HaHUs MO (U3MKE B TOBCEAHEBHON XH3HU ISl OOecredeHus
0e30macHOCTH NpH OOpalIeHUH ¢ MPUOOPAMU M TEXHHYECKMMH YCTPOWCTBAMHU, ISl COXPAHEHHUS 37I0POBbS
1 cOOIIOCHH ST HOPM SKOJIOTHYECKOTO MOBEJICHUS B OKPY)KAIOLLEH Cpee;

TEMATHYECKOE IINIAHUPOBAHUE
10 KJIACC

Ne HanmenoBanmne | Kosm4yecTBo 4acoB JJIe KTPOHHbIE
n/u | pasgesnoB utem | Beero | Kourposbhbie | Tpaktuueckue | (undposbie)




MPOrpamMMblI padoThI padoThI o0pa3oBarejibHbIE
pecypchbl
Paznea 1. DU3UKA U METO/1bl HAYUHOI'O ITIO3HAHUS
11 ®dusnka u 2 bu6nuoreka [JOK
METO/IBI https://m.edsoo.ru/7f41bf72
Hay4HOTO
MO3HAHUS
Hroro mo pazueny 2
Paznen 2. MEXAHUKA
2.1 Kunemarrka 5 Bu6nunoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 JvHamuka 7 bubmuoreka [IIOK
https://m.edsoo.ru/7f41bf72
2.3 3aKoHBI 6 1 1 bu6nmoreka [JOK
COXpaHEHUS B https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro no pazneny 18

Paznen 3. MOJIEKYJISAPHAA ®U3UKA U TEPMOJAUHAMHUKA

3.1 OCHOBBI 9 1 bu6nmoreka [JOK
MOJICKYJISIPHO- https://m.edsoo.ru/7f41bf72
KU HETHUYECKOM
TEOPUHU
3.2 OcCHOBBI 10 1 bubmuoreka IIOK
TEPMOAMHAMHUKA https://m.edsoo.ru/7f41bf72
3.3 ArperatHsle 5 bu6muotexa LIOK
COCTOSTHUS https://m.edsoo.ru/7f41bf72
BEIICCTBA.
®a3zoBbIe
TIePEXO0IbI
Uroro no pazneny 24
Paznea 4. 3JIEKTPOAUHAMUKA
4.1 DJIEKTpOCTaTHKA 10 1 bubmuoreka [IOK
https://m.edsoo.ru/7#41bf72
4.2 [TocTosHHBIH 12 1 bubnuoreka IIOK
AIEKTPUYECKU I https://m.edsoo.ru/7f41bf72
TOK. TOoKku B
Pa3IMYHBIX
cpenax
Hroro mo pazneny 22
PesepBHOE Bpems 2




11 KJIACC

JuieKTpoHHBIE (U poBHIE)

Ne KounuecTBo yacos oOpa3oBaTeJibHbIE peCypchl
wn HaumeHoBaHue pa3ieJioB H TeM MPOrpaMMbI
Bcero | Kourpoabhbie | IlpakTnueckue
padoThI padoThI
Paznen 1. 9JIEKTPOIUHAMUKA
bu6moreka [IOK
1.1 MarauTtHoOe nose. DJIeKTPOMarHUTHAs UHIYKIHS 11 1 3 https?/m.edso0. ru/741c97¢
Hroro mo pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
bubmnoreka [IOK
2.1 MexaHndeckue 1 3JIeKTpOMarHuTHhIE KoieOaHus 9 1 https/m.edso0. ru/741c97¢
bu6mmotexka [IOK
2.2 MexaHUYecKrue M 3JICKTPOMarHuTHEIC BOJTHBI 5 1 https//m.edsoo. rw741c97c
bubmmoteka [IOK
2.3 Onuia 10 3 https://m.edsoo.ru/7f41c97c
Hroro 1o paznery 24
Pasnen 3. OCHOBBI CHEIIUAJIBHOM TEOPHHU OTHOCHUTEJIBHOCTH
3.1 OCHOBBI ClIEIMATBHON TEOPUH OTHOCUTEIBHOCTH 4 1 Bubmzotexa [JOK
' https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bu6mmoTeka [IOK
4.1 DJIEeMEHThI KBAaHTOBOM O TUKU 6 https?/m.edso0. ru/741c97¢
bu6moreka [IOK
4.2 Crpoenne aroma 4 https://m.edsoo.ru/7f41c97c
bu6aunoreka [JOK
4.3 ATOMHOE A1pO S https://m.edsoo.ru/7f41c97c




Hroro no pazneny

15

Paznen 5. 3JIEMEHTbI ACTPOHOMMWU U ACTPO®U3NKHU

5.1 DNEeMEHTHI aCTPOHOMHUH B aCTPOPU3UKA 7 EI/I@?HOTeKa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7
Pa3znea 6. OGOBIIAIOUIEE [IOBTOPEHUE

61| ossumonse nosmoperne ‘ B
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68




INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne Tema ypoka KoJunuyecTBo yacos DJIeKTPOHHBbIE H{( pOBbIe
n/n Bcero | Konrpoashbie | I[lpakTuyeckne | oOpasoBaTejIbHbIE
padoThI padoThI pecypcsl
1 ®dusuka — Hayka o npupoae. Hayanbsie MeTos 1 bubmuoreka [IOK
TIO3HAHUs OKPY)KAIOIIEro MHpa https://m.edsoo.ru/ff0c32e2
2 Poub 1 MecTo ¢u3nKu B OPMUPOBAHNU COBPEMEHH O 1 bubmuotexa LIOK
HAYYHOM KapTHHBI MUPA, B IPAKTUIECKOU JEATETbHOCTH https://m.edsoo. ru/ff0c33e6
moaei
3 Mexaundeckoe asrkeHue. OTHOCUTEIEHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JMBUXKEeHHUS. [lepemernenne, CKopocTh, https://m.edsoo. ru/ff0c3508
YCKOpEHHUe
4 PaBHOMEpHOE MPSIMONTMHENHOE ABUKEHUE 1 bubnunoreka LIOK
hitps://m.edsoo. ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJTUHEITHOE TBHKCHUE 1 bubmuoreka [IOK
https//m.edsoo.ru/ff0c372e
6 CBoboHOe masieHne. YCKOpeHrne CBOOOTHOTO TaIeHUs 1 bu6mmoreka [IOK
hitps://m.edsoo.ru/ff0c39cc
7 Kpusonuneitnoe npuxenue. J[BuxeHue MarepuaibHON 1 bubmuotexa LIOK
TOYKH 110 OKPY)KHOCTH https://m.edsoo. ru/ff0c3ada
8 [Ipunnun otHocutensHocT I'anuies. MiHepuuanbHble 1 bubmuotexa LIOK
cucTteMbl oTcyera. [lepBoiii 3akoH HeroToHa https://m.edsoo. ru/ff0c3be8
9 Macca Ttena. Cuna. [Ipunnun cynepnosunuu cuil. Bropoit 1 bubmuotexa LIOK
3akoH HploTOHA /st MaTepHaIbHOM TOUYKA https://m.edsoo. ru/ff0c3be8
10 Tperuii 3axkoH HproTOHA 7151 MaTepuaibHbIX TOYEK 1 bubnnoreka [IOK
hitps://m.edsoo. ru/ff0c3be8
11 3akoH BcemMupHoro TsaroteHus. Cuiia tspkectu. [lepas 1 bubmuoreka [IOK
KOCMHYECKast CKOPOCTh https://m.edsoo. ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 bubnnoreka LIOK
https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Kosdduunent tpenus. Cuna 1 bubmuotexa LIOK
COIPOTUBIICHUS IIPH IBMKEHUH TEJIA B )KUIKOCTH HIIH https://m.edsoo. ru/ff0c3f76
rase




14

[ToctynaTenpHOE U Bpam@aTeIbHOE JBUXKEHUE a0COIIOTHO
TBEpAOro Tesa. MomeHT cuibl. [neuo cumel. YcnoBus
paBHOBECHS TBEPJOTO Tea

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15 Nmiynbe MaTeprualibHON TOYKU, CUCTEMbBI MaTepUAIbHBIX bubmuoreka [IOK
TouyeK. IMIynbc cuiibl. 3aKOH COXpaHEHUsI UMITYJIbCA. https://m.edsoo. ru/ff0c43d6
PeaktnBHOE IBMKEHUE
16 PaGota u moumocTs cuibl. Kunetndeckast sHeprus bu6nmmoreka [JOK
MarepuabHOW Touku. Teopema 00 H3MEHEHHUH https://m.edsoo. ru/ff0c4502
KWHETUYECKOW YHEPruun
17 [lorenuuansHas sHeprus. [loreHnnanbHas SHEprus bubmuotexa LIOK
ynpyro nedopmupoBaHHO# pyXuHbl. [loTeHIIMaTbHAS https://m.edsoo.ru/ff0c461a
SHEPIUsi Tes1a BOJIU3U MOBEPXHOCTH 3eMITH
18 IloreHnuanbpHEBIE M HEIMOTCHIIUAILHBIC CHIIBL. CBS3b bubmnorexa [IOK
paboThl HEMOTEHIIMAIBHBIX CUJI C HK3MCHCHHEM https://m.edsoo. ru/ff0c478c
MEXaHWYECKOM IHEPIrHH CUCTEMBbI Tell. 3aKOH COXpaHEHUs
MEXaHHYECKON YHEPIUH
19 JlaGoparopHas pabota «/ccrnenoBanue cBsi3u paboOThI
CHUJIBI C U3MEHEHUEM MEXaHUYECKOW YHEPIUH Tea Ha
IpUMepe PaCTSHKEHUSI PE3UHOBOTO KIYTay
20 KonTponbhas pabora no teme «Kunematuka. Jlunamuka. bubmuotexa LIOK
3aKOHBI COXPaHEHHUS B MEXaHUKE https://m.edsoo. ru/ff0c4b74
21 OCHOBHBIE IT0JI0KEH U MOJIEKYIIIPHO-KUHETUYECKON bubnuotexa LIOK
teopuu. bpoyHoBckoe nBmxenue. Jnddyzus https://m.edsoo. ru/ff0c4dc2
22 Xapaxrep BHUKEHUS U B3aUMO/ICHCTBUS YaCTHI]
BeliecTBa. MoJienu CTpOEHHUS Ta30B, KHUAKOCTEH U
TBEPABIX TEI
23 Macca monekyn. KonugectBo BemectBa. [loctosHHas
ABorazipo
24 TenoBoe paBHOBecHe. TemnepaTtypa u e€ U3MepeHHUe.
IIIxama temneparyp Llenscus
25 Wneaneubiii ra3 B MKT. OcHoBHOE ypaBHeHne MKT bu6nmoreka [IOK
https://m.edsoo.ru/ffOc4 fde
26 AOcomoTHas TeMIieparypa Kak Mepa cpenHei bubmorexa LIOK

KHHETHYECKOH 9HCPINH ABHUKCHHU A MOJICKYII. YPaBHeHI/Ie

https://m.edsoo. ru/ff0c511e




MenpeneeBa-Kianelipona

27 3akoH JlanpToHA. I'a30BbIC 3aKOHBI

28 JlaboparopHas pabdora «/ccnemoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMu COCTOSIHUS Pa3pEKCHHOTO ra3a

29 M3omporieccsl B neaabHOM ra3e u ux rpaguueckoe bubmuotexa LIOK
peICTaBICHUE https://m.edsoo. ru/ff0c570e

30 BHyTpeHHss dHEPrUsA TEPMOAVMHAMUYECKON CUCTEMBI U bubmuotexa LIOK
croco0bI €€ n3meHenust. KoanaecTBo TemioTsl U pabora. https://m.edsoo. ru/ff0c5952
BHyTpeHHSS1 SHEPTUs 0JJHOATOMHOTO UCaTbHOTO Ta3a

31 Bu et Tennonepenaun bubmmoreka [IOK

hitps://m.edsoo.ru/ff0c5c36

32 VaenpHas TerI0EMKOCTh BelecTBa. KonmuectBo bubmuoreka IIOK
TEIUIOTHI IPH TEIUIoNepeaaye. AnuabaTHbI mporece https://m.edsoo. ru/ff0c5c36

33 [lepBblil 3aKOH TEPMOJAMHAMUKU U €10 IPUMEHEHHUE K bubmuotexa LIOK
U30IpoIeccam https://m.edsoo. ru/ffOc5efc

34 HeoOparumocTs mpoliieccoB B mpupojae. Bropoii 3akox bubnnoreka [IOK
TEPMOJTUHAMHUKH https://m.edsoo. ru/ff0c6230

35 [Mpuanmn nevicrBus u K11/ TennoBoit ManmmHbl bu6nmmoreka [IOK

https://m.edsoo.ru/ff0c600a

36 [uxn Kapnuo u ero KI1J]

37 DKOJIOTHYECKHE TPOOIIEMbI TEMJIOIHEPreTUKI

38 OO06o6marommii ypok «MouekyisipHast (u3uka. OCHOBBI bubmmoreka [IOK
TEPMOTUHAMHUKI https://m.edsoo. ru/ff0c6938

39 KontponbHas pabora mo teme «MonekyisipHas (u3uKa. bubmmoreka [IOK
OCHOBBI TEPMOAUHAMUKI https://m.edsoo. ru/ff0c6a50

40 [TapoobpaszoBanue u koHJeHcaus. McnapeHue u bubmuotexa LIOK
KHUIICHHE hitps://m.edsoo. ru/ff0c63b6

41 AOcom0THas! M OTHOCUTENbHAS BIAXKHOCTb BO3/1yXa. bubmuotexa LIOK
HacpimienHbl1it nap https://m.edsoo. ru/ff0c64d8

42 Teépmoe teno. Kpucrammueckue u amopdHbie Tena. bubmuoreka [IOK
AHM30TPONHUS CBOMCTB KpUCTAIUIOB. JKUIKIE KPUCTAILIBI. https://m.edsoo. ru/ff0c65f0
CoBpeMeHHbIe MaTepuabl

43 [InaBieHue u KpucTaIu3anus. Y aejbHas TemioTa bu6nmoreka [IOK

raBsieHus. CyonmMmarus

https://m.edsoo. ru/ff0c6708




44 VYpaBHEeHUE TEIJIOBOTO OajlaHca bubnuoreka [IOK
https://m.edsoo.ru/ff0c6820
45 DJIeKTpu3anus Tel. DIeKTpuueckuil 3apsa. J(Ba Buga bubmuoreka [IOK
9JIEKTPUYCCKUX 3apsI0B https://m.edsoo. ru/ffOcébcc
46 [IpoBOAHUMKHN, TUFNEKTPUKH U TTOTYIIPOBOIHUKU. 3aKOH bubnmnoreka [IOK
COXPaHEHHS DJICKTPUIECKOTO 3apsiaa https://m.edsoo. ru/ff0c6bcc
47 BsanmopeiictBue 3apsinoB. 3akoH Kynona. Toueunsiii bubmuotexa LIOK
DJICKTPUYCCKU T 3apsi https://m.edsoo. ru/ff0c6ces
48 HanpspkéanocTs snexkrpuyeckoro motist. [Ipuaiun bubmuoreka [IOK
CYIEPIIO3UIINH DJICKTPUUYECKUX moei. JInHum https://m.edsoo. ru/ff0c6df2
HaNpPsKEHHOCTH
49 Pabota cun anekrpocraruyeckoro nois. [loreniuan. bubmuotexa LIOK
Pa3HOCTH MOTEHIIMATIOB https://m.edsoo. ru/ffOc6f00
50 [TpoBOAHUKH ¥ JUAJIEKTPUKH B AJIEKTPOCTATUYECKOM bubnunoreka LIOK
noje. J{nanexkrpuyueckas IpOHHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 Dnekrpoémkoctb. KoHaeHcatop bubmuoreka [IOK
https//m.edsoo.ru/ff0c7126
52 DJIEKTPOEMKOCTD TUIOCKOTO KOHJIEHCATOpa. DHEPTHUS bubmmoreka [IOK
3apsHKEHHOT0 KOHJEHCAaTopa https://m.edsoo. ru/ff0c72c0
53 JlabopaTtopHast pabota "MzMepeHue 351eKTpoEMKOCTH
KOHJIeHcaTopa"
54 [IpuHnun nelicTBUs U IPUMEHEHHE KOHJEHCATOPOB,
KOMMPOBAJILHOTO arapara, CTpyHHOro IpUHTEPA.
DneKTpocTaThyeckas 3almra. 3a3eMiIeHue
AJIEKTPOITPUOOPOB
55 DIIeKTpUYECKU I TOK, YCIOBUS €r0 CYILIECTBOBAHMUSL.
[Toctosuusiil Tok. Cuna Toka. Hanpsokenue.
Comnporusienue. 3akoH OMa A5 yyacTKa LENH
56 [TocnenoBatenbHoOe, MapaiebHOE, CMEIIIAHHOE bubnunoreka [IOK
COCIMHECHME MMPOBOIHUKOB. JlaboparopHas padota https://m.edsoo. ru/ff0c7410
«3yueHre cMemaHHOro COeAUHEHUS PE3UCTOPOBY
o7 PaboTta u MOIIHOCTH AJIEKTPHIECKOTO TOKA. 3aKOH bubmmoreka [IOK
JIxxoyns-Jlenna https://m.edsoo. ru/ff0c7838
58 3akoH OMa /17151 OHOM (3aMKHYTOM) 3JIEKTPUYECKOM bubmuotexa [IOK




nenu. KopoTtkoe 3ambikanue. JlabopatopHas pabota
«3mepenue 3/IC ucrounmka TOKa U €r0 BHYTPEHHETO

https://m.edsoo. ru/ff0c7ae0

COITPOTUBIICHUS
59 DJIEKTPOHHAS TPOBOJUMOCTH TBEPIBIX METAJIOB. 1
3aBHCHMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIMMOCTh
60 DJIeKTpUYECKU I TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX 1
Iy4KOB
61 [TomynpoBOAHUKH, KX COOCTBEHHAS W IPUMECHAs 1 bubmuoreka [IOK
npoBouMOCTh. CBOMCTBA p—N-TIepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
62 DJIEKTpUYECKU I TOK B PacTBOpax U pacruiaBax 1 bubmuotexa LIOK
JIEKTPOJIUTOB. DIICKTPOJTUTHUCCKAS TUCCOIIHAIIHSL. https://m.edsoo. ru/ff0c82ba
DJEeKTpoJIn3
63 DJIeKTpUUYeCKu il TOK B razax. CaMOCTOSTEeNbHBIN U 1 bubnmnoreka [IOK
HECaMOCTOSITEIbHBIN pa3psia. Monuust. [Tnazma https://m.edsoo. ru/ff0c84ae
64 Dnexrpuyeckre TpruOOpsl U YCTPOHCTBA U UX 1 bubmuotexa LIOK
npakTuyeckoe npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo. ru/ff0c86fc
0€e30macHOCTH
65 O0o0mmarMil ypok «IJIEKTPOIMHAMUKAY) 1 bubmmoreka [IOK
hitps://m.edsoo. ru/ff0c88be
66 KonTponbHas paboTa o teme «IeKTpoCTaTHKa. 1 bubmuotexa LIOK
[MocrostHHBI# 3nekTpuYeckiii TOK. TOKM B pa3inIHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHblii ypok. KorTponbHas paboTa 1o Teme 1 bubmmoreka [IOK
"JneKTpoaHaMHKa" https://m.edsoo. ru/ff0c8c56
68 PesepBHBIii ypok. O6006m@tonmii ypok mo temam 10 1 bubmuotexa LIOK
KIacca hitps://m.edsoo. ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

Ne Tema ypoka Kosm4ecTBo yacoB DJIeKTPOHHBbIE IH( POBbIE
n/n Bcero | Kourpoabnbie | Ilpakruueckue | 00pasoBaTe/ibHbIE
padoThbI padoThbI pecypcsl

1 IlocTossHHBIC MArHUTEL M UX B3aUMOACHCTBUE. MarHuTHOE 1 Bbu6nunoreka [JOK
noJie. Bekrop MarHUTHON WHAYKIMK. JIMHUKA MarHUTHOM https://m.edsoo. ru/ff0c9778
WHYKIUH

2 MarnuTtHOe noJie IpoBoHUKA ¢ TOKOM. OnbIT DpcTena. 1 bubmuotexa LIOK
BzanmozelicTBrE TPOBOAHUKOB C TOKOM https://m.edsoo. ru/ff0c98fe

3 JlaboparopHas pabora «/3ydeHrne MarHUTHOTO TIOJISt 1 1 bubmmoreka [IOK
KaTYIIKK C TOKOM» https://m.edsoo. ru/ff0c98fe

4 JleiicTBrE MAarHUTHOTO I10JISI HA TPOBOJHUK € TOKOM. Cuia 1 1 bubmuotexa LIOK
Awmrepa. Jlaboparopras pabota «lccrnenoBanue necTBUs https://m.edsoo. ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PAMKy C TOKOM»

5) JlelicTBE MArHUTHOTO TOJIS HAa IBUKYILYIOCS 1 bubmmoreka [IOK
3apspkeHHyr0 gactuily. Cuta Jlopeniia. PaboTa cuibt https://m.edsoo. ru/ff0c9d 4
Jlopenua

6 DnekTpoMarHuTHas UHAYKIUA. [IoTok BeKTopa MarHuTHOMN 1
nHaykuuu. DJ1C nHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOM
naaykunu dapanes

7 JlabopaTtopHast pabora «/ccnenoBanue sBICHUS 1 1 bubnuoreka [IOK
AJIEKTPOMArHUTHOW MHIYKIIHI https://m.edsoo. ru/ff0cal50

8 WunykruBHOCTh. SIBNeHune camonuaykiuu. 3 /C 1 bubnuoreka [IOK
CAaMOMHIYKIIUU. DHEPTUSI MATHUTHOTO TIOJISl KATYIIKK C https://m.edsoo. ru/ff0ca600
TOKOM. DJIEKTPOMarHUTHOE N0JIE

9 TexHu4eckre yCTPOWCTBA U UX MPUMEHEHHE: TTOCTOSIHHBIE 1
MarHuThl, SJICKTPOMArHUTHI, JICKTPOIBUTATEITb,

YCKOPUTENH AJIEMEHTAPHBIX YaCTHII, HHIYKIIHOHHAS T1€Yhb

10 O06o0maronmii ypok «MarHuTHOE MoJe. 1 bu6mmnoreka [IOK
DIeKTpOMarHUTHAs WH TYKITHSD https://m.edsoo. ru/ff0cab82

11 KonTtpomnbsHas padota mo reme «MarHuTHOE TOJIE. 1 1 bubnuoreka [IOK
DJIeKTpPOMArHUTHAs WH TYKITHSDY https://m.edsoo. ru/ff0cad58

12 CBo0Oo1HBIC MEXaHWYECKHE KoseOanus. ["apmMoHndeckue 1 bubmuoreka [IOK
Koje0aHus. YpaBHEHUE FapMOHMYECKHX KoJeOaHuil. https://m.edsoo. ru/ff0caf06




[IpeBpamenue sHeprun

13 JlaGoparophas pabota «/ccrnenoBanue 3aBUCUMOCTH
neproaa MaybIX KojgeOaHuil Tpy3a Ha HUTH OT JJIMHBI HUTH
¥ Macchl Ipy3a»

14 KoneGarenbublit koHTYp. CBOOOAHBIE 3TIEKTPOMarHUTHbIE bubmuotexa LIOK
KoJIcOaHHs B MICAIbHOM KOJIcOATEIbHOM KOHTYPE. https://m.edsoo. ru/ff0ch820
AHaNorus MexXay MEXaHUYECKUMH U 3JIEKTPOMAarHUTHbBIMU
KOJIeOaHUSIMHU

15 ®opmyna Tomcona. 3aKOH COXpaHEHHUS SHEPTHU B bubmmoreka [IOK
UJICATbHOM KOJIEOATeTbHOM KOHTYpE https://m.edsoo. ru/ff0cb9c4

16 [IpencraBieHue o 3aTyxalmMX KoJaeOaHHsX. bubmuoreka [IOK
BeinyxenHbie MexaHnueckue konebanus. Pezonanc. https://m.edsoo. ru/ffOcbb86
BeIHY)KI€HHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS

17 Ilepemennbiit Tok. CHHYCOUTAIBHBINA IEPEMEHHBIN TOK. bubnuotexa LIOK
MonmHOCTh MEPEMEHHOTO TOKA. AMIUTHTYIHOE U https//m.edsoo. ru/ff0cbd34
NS CTBYIOIECE 3HAYECHUE CHIIBI TOKA M HAITPSDKCHMUS

18 Tpanchopmatop. [IponsBoacTBo, nepenaya u notpedieHue
AJIIEKTPUYECKON dHEPTUU

19 VYcTpoilcTBO M MpaKTUYECKOE MPUMEHEHHE bubmoreka [IOK
9JIEKTPUYECKOTO 3BOHKA, TEHEpaTOpa IMEPEMEHHOTO TOKA, https://m.edsoo. ru/ff0cc324
JIMHUM 3JIeKTponepeaady

20 DKOJIOTHYECKHE PUCKU ITPHU POU3BOICTBE
anekTposHeprur. KyimpTypa HCIoiabp30BaHus
AJIEKTPOIHEPTHH B MOBCETHEBHOM KU3HU

21 MexaHndeckue BOJIHBI, YCIOBHS PACIIPOCTPAHEHUS. bu6muotexa LIOK
[Meprona. CKopocTh pacipoOCTpaHSHHUS U JIJTMHA BOJIHBI. https://m.edsoo. ru/ff0ccab4
[lonepeunsle 1 NPOJOIbHBIE BOJIHBI

22 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa TOHA. bubmotexa [IOK
TemOp 3ByKa https://m.edsoo. ru/ff0cccOc

23 DJIEKTPOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubmmoreka [IOK
[IIkayia 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo. ru/ffOccfe0

24 [IpyHLIUIIBI paguOCBA3K U TENEBUACHUA. PasBuTHEe CpecT
cBs3u. Pagmonokanus

25 KonTponbHas pabota «KosiebaHus ¥ BOJIHBI bubnuotexa [IOK




https://m.edsoo. ru/ff0cc6f8

26 IIpssMonuHEHOE paclpOCTPAaHEHUE CBETA B OJTHOPOIHOMN bubmuotexa LIOK
cpene. Toueunslit ©CTOUHUK cBeTa. JIyd cBeTa https://m.edsoo. ru/ff0cd350
27 OTtpaxeHnue cBeTa. 3aKOHbI OTpaykeHus ceera. [loctpoenue bubnuotexa LIOK
U300paKeHUH B IJIOCKOM 3€pKajie https://m.edsoo. ru/ff0cd4e0
28 [Mpenomienue ceeta. [loTHOE BHYTpEHHEE OTPaXKCHHUE. bubmmoreka [IOK
IIpenenbHbIN Yroa MOJHOTO BHYTPEHHETO OTPaKECHHUS https://m.edsoo. ru/ff0cd7 {6
29 JlaboparopHas padora «/3MepeHue moKa3aTels bubmmoreka [IOK
PETOMIIEHHS CTEKIIA https://m.edsoo. ru/ffOcd67a
30 JIuuzel. [Moctpoenue nzodpaxenuii B muua3e. Dopmyna bubmmoreka [IOK
TOHKOM JINH3bIL. YBEIIMYEHUE JINH3bI https://m.edsoo. ru/ffOcddle
31 JlaGoparopHas pabota «/ccrnenoBanue cBONWCTB
1300pakeHHH B JIMH3aX»
32 Hucnepcus ceera. CinoxHbIN cocTaB 6eroro cera. L{ger.
JlabopaTopHast pabora «HaOnroneHne AuCnepcuy CBETa
33 HNuTepdepennus cBeta. Judpakmus crera. bubnnoreka LIOK
JudpakimonHas penerka https://m.edsoo. ru/ff0ced22
34 [TomepeunocTs cBeTOBBIX BOJH. [lonsapusanus cBera bubmmoreka [IOK
https//m.edsoo.ru/ff0cf02e
35 Onrtuueckue npudOpsI U YCTPOHCTBA U YCIOBUS UX
6€3011acHOr0 MPUMEHEHM S
36 ['panu1IBI NPUMEHUMOCTH KIAaCCUUECKOW MEXaHUKH. bubnnoreka LIOK
[TocTynarel crienuaabHOM TEOPUU OTHOCHTEILHOCTH https://m.edsoo. ru/ff0cf862
37 OTHOCHUTENBHOCTh OTHOBPEMEHHOCTHU. 3aMeIIICHUE bubmuotexa LIOK
BPEMCHU W COKPAICHUE JUTHHBI https://m.edsoo. ru/ff0cfa4?2
38 OHEPrus U UMIYNbC PEISTUBUCTCKON yacTULbl. CBA3b bubmuotexa LIOK
MAacChl C SHEPTUEH U UMITYJILCOM. DHEPIUsl MOKOS https://m.edsoo. ru/ff0cfc68
39 KonTpoapsHas padota «Ontrka. OCHOBBI CHICITHATIBHON bubmoreka [IOK
TEOPUU OTHOCHTEIILHOCTH https://m.edsoo. ru/ff0cf6 f0
40 ®otonsl. Dopmyna [nanka. DHeprust u UMITYIIbC GOTOHA bubmuoreka [IOK
https//m.edsoo.ru/ffOcfel6
41 OTkpeiTre u uccnenoBanue Gororddexra. OnbiTer A. I bubnnoreka LIOK
CroneroBa hitps://m.edsoo. ru/ff0cffc4
42 3akonbl porodddexra. YpaBHeHHEe DWHIITEIHA 15 bubmotexa [IOK




dororddekra. «KpacHas rpanuna» Gorodrdderra

https://m.edsoo. ru/ff0d015e

43 JHasnenue ceera. OnwiThl 1. H. JlebeneBa. Xumuueckoe bubmoreka [IOK
JefCTBHE CBETa https://m.edsoo.ru/ff0d04a6
44 TexHuveckre yCTPONUCTBA M MPAKTUUECKOE TPUMEHEHUE:
dorosnemenT, GoTOAATUMK, COHEUHas OaTapes,
CBETOIHO]]
45 Pemenune 3amad mo teMe «JIEMEHTHI KBAHTOBOM OIITUKHIY bu6nunoreka [JOK
https://m.edsoo.ru/ff0d0302
46 Monens aroma Tomcona. OnbiTel Pezepdopna mo bubmoreka [IOK
paccesiHUIO a-yactuil. [tanerapHas Moienb aToma https://m.edsoo.ru/ff0d091a
47 [Toctynater bopa bubnuoreka [IOK
https://m.edsoo.ru/ff0dOafa
48 Nznydenne u noromeHue (GOTOHOB MPHU MEPEXOJIE aTOMa C bubmuoreka [IOK
OJTHOTO YPOBHS HEPrHH Ha APYroil. Buisl criekTpos https://m.edsoo.ruw/ff0dOafa
49 Bonnogreie cBolicTBa yactul. Bomusr ae bpoiis. bubnuoreka [IOK
KopmyckynsapHo-BoinHOBO# ayann3M. CIIOHTaHHOE U https://m.edsoo. ru/ff0d0ca8
BBIHY)KJICHHOE U3ITydeHHE
50 OrtkpeiTHE paguoaktuBHOCTH. ONbITH Pe3epdopaa mo bubmuoreka [IOK
OIPEJICTICHUIO COCTaBA PAIMOAKTHBHOTO U3ITyUCHUS https://m.edsoo. ru/ff0d0fd2
ol CaoiictBa anb(a-, Oera-, raMmma-u3nnydeHus. Biausaue
PaIMOAaKTUBHOCTH HA KM BbBIC OPraHU3MbI
52 OTkpbITHE TPOTOHA U HeWTpoHa. M3oTombl. Anbda-pacma. bubnmnoreka [IOK
DJIEKTPOHHBIN U MO3UTPOHHBIH OeTa-pacai. ['amma- https://m.edsoo. ru/ff0d1162
U3Iy4YeHUe
53 DHeprus CBSI3U HYKIIOHOB B sijipe. SlIepHbIe peaKiuu. bubmuoreka [IOK
S nepusiii peakrop. [IpobeMsbl, IEPCIEKTUBEI, https://m.edsoo. ru/ff0d1356
HKOJIOTHYECKUE ACTIEKTHI SACPHON YHEPIreTHKH
54 DneMeHTapHbIe YacTUIlbl. OTKPBHITHE MTO3UTPOHA. METOIbI bubmuoreka [IOK
HAOJTIO/ICHHSI U PETUCTPALIMH SJIEMEHTAPHBIX YaCTHII. https://m.edsoo. ru/ff0d0e38
Kpymslii cron «®yHaaMeHTaIbHBIE B3aUMOICHCTBUS.
EnuHCTBO (DM3MUECKON KapTUHBI MHPay
55 Bun 38é3mH0r0 Heba. Co3Be3aus, spKue 3BE3/bI, TIAHETHI,
ux BuanMoe nBrkeHne. ColHeyHas cucrtemMa
56 Connre. ConHedHast aKTHBHOCTh. VICTOUHUK YHEPTHUI




CouHita 1 386311

57

3BE3/11bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI [NIABHON
mocjenoBareNbHOCTH. BHyTpeHHee cTpoeHue 3BE3/.
CoBpeMeHHBIC MPEJCTABICHUS O MPOUCXOKICHUHU U
spoJiroriuu ComHIla 1 3BE3]1

58

Muneunsblii [Tyt — Hama [Nanakruka. [lTonoxxenue u
nexeHue Connna B ['anakruke. ['anakruku. Y€pHblie
JIBIPHI B SiIpax rajlakKTUK

59

Bcenennas. Paz6eranue ramakruk. Teopust bombimoro
B3pbIBa. PenmkroBoe usiydenue. Merarajakruka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonTponbHas pabota «37eMEHThI ACTPOHOMHH U
aCTPOU3HKI»

62

O606uptonmii ypok. Ponb Qu3uku 1 acTpoHOMUU B
3KOHOMHUYECKOM, TEXHOJIOTHUYECKOM, COLIMAILHON 1
ITHYECKOHN cdepax IesTeNbHOCTH YeJIOBeKa

63

O606utonmii ypok. Ponb 1 Mmecto pu3MKU ¥ aCTPOHOMUH
B COBPEMEHHOM HAYyYHOU KapTHHE MUpa

64

O606uptonmit ypok. Ponb ¢usnyeckoil Teopun B
(dopMHpPOBAaHUY MIPEICTABICHUN O (PU3NUECKON KapTHHE
MHpa

65

O606utonmii ypok. Mecto ¢u3nueckoil KapTUHBI MUpA B
001eM psily COBPEMEHHBIX €CTECTBEHHOHAYUHBIX
IPE/ICTAaBJICHUIT O IPUPOJIE

66

PeszepBHbI ypok. MaruuTHOE 1osie. DJIeKTpOMarHuTHas
WHIYKIUS

67

PeszepBHbIii ypok. OnTuka. OCHOBBI ClIEIMATBHON TEOPUHN
OTHOCHTEIBHOCTH

68

PesepBHblii ypok. KBanToBas ¢usuka. DiieMeHThI
ACTPOHOMMHU U aCTPOPU3UKH

bubmuoreka [IOK
https://m.edsoo. ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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1. ®usuxa, 10xmacc: yaebHUK 71 0011e00pa30BaTENbHBIX OpraHu3anuii (6a30BbIi 1
yrayOonéHHbli ypoBeHs). B 3u. 'enaennrreiin JI.3. — 4 usn., crep.- M..MHuemo3uHa,
2019.

2. ®usuka, 11xmacc: yueGHHK IS 00IIE0Opa30BaTENBHBIX OpTraHM3aIHi (6a30BHIi U

yryOonéHHbIi ypoBeHb). B 2 u. I'ennennrreiin JI.O. — 5-oe u3z., crep.- M.:MHemo3uHa,
2020.
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HNHTEPHET

1.bubmuorexa IIOK https//m.edsoo.ru/7f41bf72
2. IIOK sKmacc

3. MHTepakTBHBIE 1a00paTOPHBIE pabOTHI.
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