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IHHOACHUTEJIBHASA 3AIIMCKA

[lporpamma mo ¢u3uke 6a30BOr0 YpOBHS HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHusl pa3paboTaHa HA OCHOBE MOJIO)KEHUN U TpEOOBaHMI K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBareibHON MporpaMmsl, mpeactaBieHHbIX B OI'OC
COO, a Takxe ¢ yuéroMm (QenepalbHOW padoyell MporpamMmbl BOCIUTAHHUS M
KOHIICTILIMU TIpernoaBaHus yueOHoro npeamera «dusnka» B 00pa3oBaTeNbHbIX
opraum3auusax  Poccuiickoi denepanuy, peanu3yronmx OCHOBHBIE
00pa3oBaTelibHbIE IPOTPAMMBI.

Conepxanue mnporpamMmbl 1O (U3UKE HampaBieHO Ha (QOpMHpOBaHHE
€CTECTBEHHO-HAyYHOM KapTuHbl Mupa oOywatronmxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux (pusuke Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO -/1€ATEIbHOCTHOTO
noaxozaa. Ilporpamma no ¢usuke coorBerctByer TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM M METANPEAMETHBIM pe3yJbTaTaM
0oOy4eHMs, a TaKK€ YUYUTHIBAET HEOOXOAUMOCTb PEATU3ALUU MEXKIPEIMETHBIX
CBsI3e (PM3MKM C €CTECTBEHHO-HAyYHbIMU Y4YEOHBIMU IpeaMeTraMu. B Heit
OTPENIEISIOTCS OCHOBHBIE €M M3Y4YeHUs] (PU3UMKU Ha YPOBHE CPEIHEro 0OIIEro
00pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3UKH: TUYHOCTHBIE,
MeTanpeaMeTHbIE, TPEIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o (pu3uKe BKIIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca PU3UKH HA Oa30BOM YPOBHE, B

TOM YUCJIE IPEAMETHBIE PE3YNILTAThI 110 roJaM 00y4YEHHUS;

e cojepxkaHue yueoHoro npeamera « duznka» no rogam o0ydeHusl.

du3uka Kak Hayka O HauOojee OOIIMX 3aKOHaX MPUPOJAbI, BBICTYMNas B
KayecTBe Y4eOHOro MpeaMeTa B LIKOJIC, BHOCUT CYILIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUU 00 okpyxkatoiem mupe. LlkoabHbIN Kypc PU3nku — cucTeMooOpa3yromHii
JUIsl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (PU3UUECKUE 3aKOHBI
JIeKaT B OCHOBE TNPOIECCOB U SIBJICHWW, H3y4yaeMbIX XUMHUEH, OHOJIOTHEH,
busmdeckoit reorpadueit u actpoHoMmmen. Mcmosib30BaHME W AKTHMBHOE
npuMeHeHne (QU3NUECKUX 3HAHUWA  ONpeNessieT Xapakrep MW pa3BUTHE
pPa3HOOOpAa3HBIX TEXHOJIOTUI B cdepe SHEpreTuKd, TPAHCIOPTa, OCBOCHHUS
KOCMOCQ, MOJYyYEHUs HOBBIX MaTepuajioB C 3aJaHHBIMH CBOWCTBAMH M JAPYTHUX.
N3ydyenne (uU3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMHpPOBAHHE €CTECTBEHHO -
HAYYHOW KapTUHBI MUpa 00y4arolmxcs, B (OpMHUPOBAHHE YMEHUN MPUMEHSThH
Hay4HbIH METOJ] IO3HAHUSI IPU BHITIOJIHEHUH UMU YUEOHBIX UCCIIEI0BAHUI.



B ocHoBy kypca ¢u3uku ajisi YpOBHS CpeaHEero oOmero oOpa3oBaHUs
MOJIOKEH PSAJ WO, KOTOpble MOXKHO pacCMaTpuBaTh KakK MNPHUHLUIBL €ro
OCTPOCHHS.

Hoesa yenocmunocmu. B COOTBETCTBUM C HEW KypC SIBIISIETCS JIOTMUECKHU
3aBepUIEHHBIM, OH COJIEPKUT MaTepUal U3 BCeX pa3esioB (PU3HUKH, BKIIIOYACT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuszayuu. B cooTBeTCTBUM ¢ HeW Marepuan Kypca (U3HKH
00beIUHEH BOKpYr (usmueckux Teopuil. Benymmm B Kypce sBIsETCS
dbopMHpoBaHUE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pHH, BEIIECTBE U
HoJIe.

Hoes eymanumapusayuu. EE peanuszanys NpearonaracT HCIHOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3NUYECKON HAyKH, OCMBICJICHUE CBSI3U Pa3BUTHUS
¢u3nku C pa3BUTMEM OOIIECTBAa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U 3KOJIOTHYECKUMU MTPOOIeMamMu.

Hoes npuxnaouoii nanpaenenHocmu. Kypc @usuku mnpennosaraer
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanu3yercs: IMOCPEICTBOM BBEACHHS 3JIEMEHTOB
COJZEpPKAaHUSA, TMOCBIMIEHHBIX JKOJOTMYECKUM MpoOsieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHM, a Takke OOCYKICHUs
po0JieM pallMOHATBHOTO TPUPOAO0IOIB30BAHUSA U SKOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3UKM Ha YPOBHE CPEIHEro OOLIEero
oOpazoBaHus SIBISIOTCS (u3nueckue Teopuu (GopMUpOBaHUE TPEICTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PU3UUECKON TEOPHUH, PO PyHAAMEHTATbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEJACTAaBICHUSIX O TMPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOPHM, JUIsi OINUCAHUSA €CTECTBEHHO-HAYYHBIX SBJICHUH U
MPOIIECCOB).

CHCcTeMHO-IesTEIbHOCTHBIN MOJIX0JT B Kypce (DM3UKU pean3yercs Mpexe
BCEr0 3a CUET OpPraHU3alUi IKCIIEPUMEHTATHLHON JEATEIbHOCTA O0YyJaroIuXCsl.
Jlnst  Ga3oBoro ypoBHS Kypca GU3MKM — OTO MCIOJb30BAHUE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpbIEC B TIporpamMe mo (u3ruke 0ObeIMHEHBI B OOIIUN CITMCOK YIYEHUIECKUX
NpakTUUYecKuX padboT. BeigeneHne B ykazaHHOM IepeyHE Jad0paTOpHBIX padoT,
OPOBOJUMBIX JUIsi KOHTPOJIE U OLIEHKH, OCYIIECTBIISIETCS Yy4YaCTHUKaMU
00pa3oBaTENLHOTO TIpOIlecca HCXOJS W3 OCOOCHHOCTEM IIJIAaHUPOBAHUS W
ocHamieHusi kabuHera Qusuku. Ilpu »>TOM oOecreynBaeTcsi OBIAJICHUE
0oOyJaronmMMHCcsT YMEHUSIMH TPOBOJUTh KOCBEHHBIE U3MEPEHUs, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3WYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPENJIOKEHHBIX TUTIOTE3.



bonbioe BHHUMaHHWE yJeNnseTcsi PEUICHUI0 PAacUETHBIX W KaueCTBEHHBIX
3anad. Ilpu 3ToM nns pacu€rHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3a[1a4M C SIBHO
3aJ1aHHOM (PU3MUECKOM MOEINbI0, TO3BOJISIONINE TPUMEHSITh U3YUE€HHBIE 3aKOHBI U
3aKOHOMEPHOCTH Kak W3 OJHOTO pasjesia Kypca, TaK U MHTETpUPYS 3HAHUS U3
pa3HbIX pa3aenoB. i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 33aHUs Ha
OOBSICHEHUE MPOTEKaHUs (PU3MUYECKUX SIBICHUA U MPOLECCOB B OKPYKAIOIIEH
XKHU3HU, TpeOyroume BbiOOpa (PU3MUECKOW MOAeNnH M CUTyallud TMPAKTHKO -
OPHUEHTHPOBAHHOTO XapakTepa.

B cootBerctBun ¢ TtpeboBanmsimu PDPI'OC COO k MarepuaabHO-
TEXHHYECKOMY OOeCIeueHuI0 y4eOHOro Impoiiecca 0a30BbIi YpOBEHb Kypca
(U3MKU Ha YPOBHE CPEIHEr0 001LIEro 00pa3oBaHus JOJDKEH U3y4aThCsl B YCIOBUSIX
NPEIMETHOTO KaOWHETa (U3MKU WM B YCJOBHUSIX MHTEIPUPOBAHHOIO KaOMHETa
NPEIMETOB €CTECTBEHHO-HAYYHOTO LMKiIA. B kaOuHere (M3UKM TOJDKHO OBITH
HEeoOXoIMMoe JlabopaTopHOe O0OOpYyJIOBaHUE JJii BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (pU3MKe Y4EHUUECKUX MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JleMoHCTpallMOHHOE 000pyn0BaHUE (QOPMHUPYETCSI B COOTBETCTBUM C
OPUHIMIIOM MUHUMAIbHOW JIOCTaTOYHOCTH M 0OecneunBaeT IOCTaHOBKY
NEPEUUCIICHHBIX B NPOTpaMMe M0 (PU3UKE KIIOYEBBIX JAEMOHCTpALUNA st
UCCIICIOBAHUSI ~ M3Yy4aeMbIX SIBJICHUM M  MPOLECCOB, HSMIMPUYECKUX U
(byHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe 00OpyAOBaHUE Ui YYEHUUYECKUX NPAKTUUECKUX pPadoT
dbopmupyercsi B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECTIEUMBAETCSI B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydaroumxcs. TeMaTHueCKue KOMIUIEKTHI
Ja00paTOpHOrO O0OPYAOBAHUSA JOJDKHBI OBITH MOCTPOEHBI Ha KOMILIEKCHOM
UCIIOJIb30BaHUM AHAJIIOTOBBIX U HUQPPOBBIX NPUOOPOB, a TaKKE KOMIThIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJI€ LU(POBBIX JJAOOpATOPUL.

OCHOBHBIMHM LIETSIMU U3Y4YeHUS (PU3UKU B 001IEM 00pa30BaHUM SIBIISIOTCS:

e (opMUpOBaHHE HHTEpeca U CTPEMJICHHS OOyYaroUMxcs K HaydYHOMY
U3YYCHHUIO MPUPOJIBI, PA3BUTHE WX HMHTEIUICKTyalbHBIX M TBOPYECKHX
CIOCOOHOCTEM;

e pa3BUTHE NPECTABICHUN O HAYYHOM METO/I€ MO3HAHUA U (OPMHUPOBAHHE
UCCJIEIOBATEIHCKOTO OTHOIIECHUS! K OKPYKAIOIIUM SIBICHUSIM;

e (opMUpOBaHHME HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTara W3y4YeHUs
OCHOB CTPOEHUSI MaTepuu U (PyHTaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJb30BAaHUEM
(¢u3nYeCcKrX 3HAaHUN U HAYYHBIX JOKA3aTeNbCTB;

e (opMupoOBaHHE TPEACTABICHUN O POJU (PU3UKU IS Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI.



JlocTmkeHne 3TUX Lieleld 00eCTIeurBaETCsl PELICHUEM CIEIYIONMX 3a/a4 B
nporiecce u3ydeHus Kypca GU3MKU Ha YPOBHE CPEAHET0 00I11ero oopa3oBaHus:

e TpuOOpeTeHHWE  CUCTEMbl  3HaHMK 00  oOmmMX  (U3MUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX,  TEOpUAX,  BKJIIOYAas  MEXaHHKY,
MOJIEKYJSIPHYIO  (DM3HKY, DIICKTPOJWHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI aCTPO(PUHUKHY;

e ¢opMHpOBaHHWE YMEHUN MNPUMEHATh TEOPETUYECKUE 3HAHUA IS
OOBSICHEHUS (PU3NYECKUX SIBJICHUI B TMPUPOAE U U1 NPUHATHUS
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB pEHICHUS PAa3MYHBIX 3a4ady C SIBHO 3aJaHHOU
¢u3znuecKkol MOJENblo, 3a7ad, MOJAPa3yMEBAIOLUIMX CaMOCTOSITEILHOE
CO3/1aHue duznueckoin MOJI€JIH, aJICKBATHOU YCIIOBUSIM
3ala4yM;[IOHUMaHNe  (PU3MYECKUX OCHOB W NPUHIMIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, UX BIUSHUSA HA
OKPY’KaIOLIYIO CpENy;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEIILHOTO TUIAHUPOBAHUS W MPOBEIACHUS
(Gu3NUECKUX SKCIEPUMEHTOB, aHAM3a M MHTEpHpETaluy MHPOpMALUH,
OTIpEIEICHUs TOCTOBEPHOCTH MOJTYYEHHOTO PE3YNbTaTa,

e CO3J]aHHE YCJIOBUM /ISl Pa3BUTHSI YMEHUH POEKTHO -UCCIIEI0BATENbCKOM,
TBOPYECKOM J1€ATETbHOCTH.

Ha usyuenue ¢usuku (0a30BbIil YpOBEHb) Ha YpPOBHE CPEIHEr0 OOLIETOo
obpazoBanus otBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEN0), B
11 xmacce — 68 yacoB (2 yaca B HEZIEIIO).

[lpennaraempiii B mporpamme Mo (QU3MKE MepeueHb JTabopaTOpHBIX H
NPaKTUUYECKUX pPabOT SBIAETCS PEKOMEHJOBAHHBIM, YYHUTENb JENAeT BHIOOD
NpOBEACHUS JTa0OpaTOPHBIX PabOT M OMNBITOB € YYETOM HHIUBHUIYaTIbHBIX
0COOEHHOCTEN 00yUYaroIUXCs.

COAEPKXAHUE OBYYEHUA
10 KUIIACC
Pa3zgen 1. ®u3duka 1 MeTOAbI HAYYHOT'O NO3HAHUS

dusuka — Hayka o npupojne. HayuHbie METOIBI MO3HAHUSA OKPYKAIOLIETO
mupa. Posib 3KkcrmepuMeHTa W TEOpPUM B TMPOIECCE TMO3HAHUS MPUPOIBI.
DKCIepUMEHT B (PU3HKE.

MonempoBanue (uU3NUECKUX SBJICHUN U mpolieccoB. HayuHble TUMoOTE3bl.
du3nueckre 3aK0Hbl U TeOpHH. [ paHUIIbl MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Poms m MecTo ¢m3ukm B GOpMUPOBAHNHM COBPEMEHHON HAYYHOU KapTHHBI
MUpa, B IPAKTUUECKOMN ACATELHOCTH JIO/ICH.

Jlemoncmpayuu



AnanoroBble U UUGPOBBIE H3MEPUTEILHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JATYUKU.

Pa3zgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHKeHHE. OTHOCUTENLHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCThb) M
YCKOPEHHE MAaTepUaIbHOM TOYKH, MX NPOEKIUU HA OCHU CUCTEMBI KOOPJHHAT.
CrioxeHue nepeMeIeHni U CI0KEHNE CKOPOCTEN.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MPSMOJMHENHHOE ABMkeHue. I 'paduku
3aBUCUMOCTH KOODAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH M IEPEMEICHUs
MaTepHUaJIbHOM TOUYKM OT BPEMEHH.

CB00OoHOE MajieHue. Y CKOpEeHHe CBOOOIHOTO TMaJICHHUS.

KpuBosmuueitnoe  nBwkeHue. J[BMKEHHME MaTEpUATBHOW TOYKH IO
OKPYKHOCTH C IOCTOSTHHOM IO MOTYJTIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JINHEUHAS
ckopocTb. Ilepuosa u yactora obpaieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IIPUMEHEHHUE: CIHIOMETP,
JB>KCHHE CHApSJ0B, LIEMHBIE U PEMEHHBIE MIEPEAAUH.

Jlemoncmpayuu

Mopens cucteMbl OTCUETA, WILTKOCTPALNS KMHEMATHYECKUX XapaKTEPUCTHUK
JBUKEHUSL.

[IpeoOpazoBaHue NBMKEHUIN C UCTIOJIB30BaHUEM MPOCTHIX MEXaHU3MOB.

[lanenue Ten B BO3AYXE U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaOmonenue aBukeHUs: Tena, OpPOILIEHHOTO MOJ YIioM K TOPHU30HTY U
TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOTHOTO TaJICHUS.

Hanpasnenne CKOpOCTH MPU JIBUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopmwvie pabomoi

N3yyeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbIO OMPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOUIEHHUS MEXAY MYTSAMH, MPOWIECHHBIMHA TEJIOM 3a
MOCJIEIOBATENBHBIE PABHBIE MPOMEXYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBW>KEHHH C HAYAJIbHOM CKOPOCTBHIO, PABHOW HYIIIO.

N3yuenune ABMKEHUS IAapUKa B BA3KOM KUJIKOCTH.

N3ydenue nBU>KEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun  otHOocurenmpHOCTHM  ['aymmuies. IlepBeid  3akoH  Herotona.
NuepunanpHble CUCTEMBI OTCUETA.



Macca Ttena. Cuna. IIpunnun cynepnosunuu cui. Bropoii 3akoH HeroToHa
JUUISL MaTepUabHOM TOUKHU. Tpetuit 3akoH HproTOHA 17151 MarepuaabHBIX TOYEK.

3akoH BceMHupHOro Ttarorenus. Cumna Tskectd. llepBas kocmuueckas
CKOPOCTS.

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

Tpenue. Bunbl TpeHus (mokosi, CKoJIbxkeHus1, kauenusi). Cuia tpenusi. Cyxoe
Tperne. Cuiia TpeHHs CKOJIBXKEHUS U cujia TpeHus nokos. KoadduimeHnt tpeHus.
Cuna conpoTHUBICHUS NMPU JBU>KEHUU TENA B AKUJIKOCTH WIH rase.

[TocTynaTtensHOE U BpamaTeIbHOE IBMKCHUE aOCOTIOTHO TBEPOTO TEa.

MoMeHT cuibl OTHOCHUTENLHO OCH BpameHus. [lmedo cunbl. YcnoBus
paBHOBECHs TBEPIOTO TeEA.

TexHuyeckne yCTpOWCTBA M MNPAKTUYECKOE MNPHUMEHEHUE: MOJIIUITHUKHY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHuEe MHEPLIUH.

CpaBHeHME MacC B3aUMO/ICUCTBYIOIINX TEL.

Bropoi1 3akon HeroToHa.

N3mepenne cui.

Clio)xeHue CHIL

3aBUCUMOCTb CHJIbl YIIPYTOCTH OT AedopMaIi.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM IO IbEME U N CHUM.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAYEHHSI U CKOJIbKCHHS.

YcnoBus paBHOBecust TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydenne nBukeHUs: OpycKka o HAKIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3MHOBOM 00pasIie, OT ux AehopMalluu.

UccnenoBanne ycioBUM pPaBHOBECHUS TBEPIOTO TeENA, HUMEKOLIETO OCh
BpAILEHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmriynec MarepuanbHOM TOYKM (T€na), CHUCTEMbl MaTE€pHATbHBIX TOYEK.
Nmritysibe cuibl 1 M3MEHEHHE HMMIYJbCAa Teld. 3aKOH COXPAaHEHHs] WMITYJIbCA.
PeakTtuBHOC ABUKEHHE.

PaboTa cuibl. MOIIHOCTE CHIIBI.

Kunernyeckas sHeprusi MarepuaabHOW TOUKU. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUMU.

ITorenuumansHas SHEPIHUsl. ITorennumansHas SHEPrus YIpyro
nedhopMupoBaHHOW  MpyXuHBL.  [loTeHIManbHas SHEpPrus Tena  BOJIM3H
MOBEPXHOCTHU 3EMIJIH.



[loTreHumanbHble W HENOTEHUUaTbHblE  cuibl.  CBsA3b  pabOThHI
HENOTCHIMAIBHBIX CWJI C W3MEHEHUEM MEXaHWYECKOW JHEPIMU CHUCTEMBI TEll
3aKOH COXpPAHEHUSI MEXAHUYECKOU SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IIPAKTUYECKOE NMPUMEHEHHUE: BOJOMET, KONED,
IIPYKUHHBIN ITHUCTOJIET, JIBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpPAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

[lepexoa MOTeHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOJIIOTHO HEYNPYroro yaapa ¢ MOMOIIbI0 JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u padOThI CUJIbI C U3MEHEHUEM MEXaHUYECKOU SHepruu
TeNa Ha MPUMEPE PaCTAKEHUS PE3UHOBOTO KIyTa.

Pa3znea 3. MoJaekyisipuasi Gu3uKa ¥ TePMOJIUHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. uddysums. Xapakrep IBWKCHHS U
B3aMMOJICUCTBHSL 4YaCTUIl BeIIecTBA. MoJenum CTPOEHHUsI Ta30B, XUIKOCTEH U
TBEPJIBIX TSI U 00BSICHEHNE CBOMCTB BEIIIECTBA HA OCHOBE ITUX Mojeneil. Macca u
pazmepsl MoJiekyn. KommuecTBo BenectBa. [locTositnHas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.

Mopens upeanbHoro raza. (OCHOBHOE ypaBHEHHE  MOJIEKYJISIPHO-
KUHETHYECKOW TEOpUU HICATbHOTO Ta3a. AOCOJIOTHAS TeMIleparypa Kak mepa
CpEIHEN KUHETUYECKOW SHEPTUM TEIUIOBOTO ABMKEHMS vactul rasa. lllkama
temneparyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHUE MeHneneeBa—KnanepoHa.
3akon JlaneToHa. M3omponecchl B U1€aIbHOM Ta3e ¢ MOCTOSTHHBIM KOJMYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHWE H3OMPOIIECCOB: M30TEpPMa, H30X0Pa,
n3o0apa.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
Oapomerp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIONIME JUCKPETHOE CTPOEHUE BelecTBa, (doTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUMN.

OmnbiTel 0 MU GY3UH KUTKOCTEH U ra3oB.

Mojenbs OpOYHOBCKOTO JIBUKEHUS.

Mopens onbita [repna.



OnbITHI, JIOKa3bIBAIOIIHE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aNMOJCHUCTBUS.

Moaenb, WITIOCTpUpYIOLIasi IPUPOy AABJICHUS Ta3a Ha CTEHKHU COCY/a.

OnbIThl, WUTIOCTPUPYIOIIME YPABHEHUE COCTOSIHUS HWJEATbHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamophvie pabomoi

OnpeneneHre Macchl BO3/lyXa B KJIACCHOM KOMHAaTe Ha OCHOBE MU3MEpPECHUI
00bEMA KOMHATHI, JIaBJICHUSI U TEMIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKTY ITapaMeTpamMu COCTOSHUS Pa3pEeKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoOuHaMuKu

TepmoanHamMuueckass cucteMa. BHYTpeHHssI SHEPTUS TEPMOJIMHAMUYECKOU
CUCTEMBI U cTIOCOOBI €€ n3MeHeHus. KoymuecTBo TerioTel U paboTa. BHyTpeHHs s
SHEPrusi  OJHOATOMHOrO  HUAEAJbHOrO  rasa. Buael  Temonepenavu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3JIydeHHUE. Y AelIbHAs TEIIOEMKOCTh BEIIECTRA.
KosmuecTBO TEMIOTHI IPU TEIUIONEpEaaye.

[lonstne 060 aaumabatHOM mipouecce. IlepBbIii 3aKOH TEPMOJIUHAMUKU.
[IpuMmeHeHne nepBoro 3akoHa TEPMOJAMHAMHUKHU K u3omnpoueccam. ['padpuueckas
UHTEpTIpeTaius padoThl raza.

Bropoii 3akoH TepMoinHamMukyd. HeoOpatuMocTh IpOIECCOB B MPUPOJIE.

TernoBeie  MammHbl.  [IpuHIUMIBI  AEHCTBUS — TEIUIOBBIX — MAIIMWH.
[IpeoOpazoBanust sHepruM B TEIJIOBBIX MammHax. KosdduuueHT mnose3Horo
nercTBusl TeruioBoW MammHbl. [lukn KapHo u ero ko3¢ @UIMEHT MOJIEe3HOTO
NENCTBUS. Dxoyioruyeckue  OpoOJieMbl  TemodHepreThku. Texnuueckue
YCTPOUCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATEhb BHYTPEHHETO CTOpaHUS,
OBITOBOM XOJIOJUIIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPTUU Tella IMPU COBEPIICHUH PAOOTHI: BBUIET
npoOKK W3 OYTBUIKM TOJ JACHCTBUEM CXKaTOTO BO3/yXa, HarpeBaHue 3¢upa B
JIATyHHOU TpyOKe myTéM TpeHUs (BUIE0EMOHCTPAIIHS).

N3meHnenune BHyTpEeHHEH dHEpTHH (TeMIepaTyphl) Tela Mpu Terionepeaaye.

OmpIT 1O anuabaTHOMY pAaCHIMPEHHIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Moenu apoBoi TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJI.

Yuenuueckuii sxcnepumenm, nabopamophwvie padbomoi

N3mepenune yaenbHOU TEI0EMKOCTH.
Tema 3. Acpecammnivie cocmoanus geujecmea. Daszosvle nepexoont



[TapoobpazoBanue n koHaeHcanus. Mcnapenue u kunenue. AOCOIOTHAA U
OTHOCHTEINIbHAS BIIAXHOCTh BO3AyXa. HacwlleHHbIM map. YaenpHas TeIioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS! OT JIaBJICHUSI.

Teépnoe teno. Kpuctammueckue u amopdHbie Tea. AHU30TPOINS CBOMCTB
kpuctawioB. JXunkue kpuctawisl. CoBpeMeHHble MaTepuaibl. [lmaBienuwe u
KpUCTAJUIM3alus. Y IelibHas TerioTa miaBieHus. Cyomumanus.

YpaBHEHHE TEIIOBOTO OaaHca.

TexHuyeckne yCTpOWCTBA M MPAKTUUECKOE IMPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MMOJTYUYECHHS] COBPEMEHHBIX MAaTEPUAIIOB, B
TOM YMCJIC HAHOMAaTepHUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HACBHIICHHBIX NIAPOB.

Kurnenne npu mOHM>KEHHOM JIaBJICHUH.

CnocoObl U3MepeHUs BIAKHOCTH.

HaGmonenue HarpeBanusi U MJIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpucTaJUioB.

Yuenuueckuii sxkcnepumenm, nabopamophvie padoomoi

N3MepeHre OTHOCHUTENTbHOM BIAXKHOCTH BO3/1yXa.

Pasznea 4. DaekTpoauHaMuka
Tema 1. dnekmpocmamuka

OnekTpuzanus Tel. OJeKTpuYeckuil 3apsa. JlBa BuAa 3IEKTPUYECKHX

3apsaoB. [IpOBOJHUKM, AMAIIEKTPUKU M MOJYNPOBOJHUKUA. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsja.

BiaumoaerictBue 3aps10B. 3akoH Kynona. Todeunslil 3eKTpu4ecKuil 3apsia.
Onexktpudeckoe 1mone. HanpsokéHHOCTh  anekTpudeckoro moJil.  [lpuHnmn
CYHEPHO3ULIMU DJIEKTPUIECKUX IOJECH. JIMHUM HAnpSKEHHOCTH DIIEKTPUYECKOTO
nojs.Pabota cun  anekTtpocTtarndyeckoro  mouss.  Ilorennuan.  PasHocTh
NOTeHUUAIOB. [IpOBOMHMKM M JIMAIEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlvanekTpudeckas NpOHULAEMOCTb.

OnexTpoéMkocTh. KoHneHcarop. DneKTpOoEMKOCTh IIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

TexHnueckne yCTpOWCTBA M MPAKTHUECKOE IIPUMEHEHHE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHUE 3JIEKTPOINpPUOOPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN anmnapar, CTPYHMHBIN IIPUHTED.

Llemoncmpayuu

YCTpOKCTBO M IIPUHLMUII IEUCTBUS dIEKTPOMETPA.

B3aumoenicTBuE HA3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJL.

[IpOBOTHHMKM B 3JIEKTPOCTATUIECKOM IIOJIE.



DJEKTPOCTATUYECKAS 3alUTA.

JIMDIIEKTpUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcCaropa OT IUIOLIAaau
IUTACTUH, PACCTOSHUASA MEXIY HUMH U TUAJIEKTPUYECKOU MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCATopa.

Yuenuueckuii skcnepumenm, nabopamophvie pabomoi

N3mepenue 3meKTpOoEMKOCTH KOHAEHCATOpa.

Tema 2. Illocmoannstit 31ekmpuveckuit mok. Toku é paznuunuvlx cpedax

DJIEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUSA JJIEKTPUYECKOTO TOKA.
Nctounnku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsxenue. 3akon Oma a1 yyacTka LenH.

DJIeKTpUYECKOE COMPOTUBIICHHE. YEIbHOE COINPOTUBJIECHUE BEIIECTBA.
[locnenoBarensHOE, NapaALIEIbHOE, CMELIAHHOE COESAUHEHHUE TPOBOIHUKOB.

Pabora »snekrpuyeckoro Toka. 3akoH Jlkoymsi—Jlenuna. MoumHocCTb
AIIEKTPUYECKOTO TOKA.

DNEKTpOABMKYIIAas CUJIa U BHYTPEHHEE COMPOTHUBJICHUE HCTOUYHHMKA TOKA.
3axoH Oma 11 I0JIHOM (3aMKHYTOM) 35ieKTpuueckou renu. KopoTkoe 3aMbIkaHue.

ONeKTpOHHAas  OPOBOAUMOCTb  TBEPABIX  METALIOB.  3aBUCUMOCTh
COIPOTHUBJICHUSI METAIIOB OT TeMIeparypbl. CBEpXIIPOBOIUMOCTb.

DnekTpuuecKuil TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.

[lomynpoBoauuku.  CoOCTBEHHass UM OpUMECHass  IPOBOJUMOCTH
noJiynnpoBoAHUKOB. CBolcTBa p—N-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPHI.

ONeKTpUueckuid TOK B  pacTBOpax MW  paciulaBax  AJIEKTPOJIUTOB.
DJIEKTPOUTUYECKAS TUCCOIMALUS. DICKTPOIM3.

OnekTpuueckuii TOK B ra3ax. CaMOCTOATEIbHBI M HECAMOCTOSATEIbHBIM
pa3psaa. Monnus. [Tnazma.

Texnuueckue ycTpoicTBA W MNPAKTUYECKOE NPUMEHEHUE: aMIepMETp,
BOJIbTMETP, PEOCTAaT, HMCTOUYHMKM TOKa, OHIJIEKTpOHArpeBarelibHble MPHUOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN THO,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, rajbBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HANPSKEHUS.

3aBUCUMOCTh COTPOTUBICHUS HWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUIONIAIM MOTIEPEYHOr0 CEUEHHs U MaTepuaa.

CwMmeliaHHO€ COeIMHEHNE MPOBOIHUKOB.

[IpsiMmoe wu3MepeHue HNeKTpoABWXKYyIeH cuwibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COMPOTHUBJICHUSI METAIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTH 3JEKTPOIUTOB.



HckpoBoii pa3ps U NpOBOAUMOCTb BO31yXa.

OHOCTOPOHHSS MPOBOJAUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

N3yyeHne CMEmaHHOro COCIMHEHNS PE3UCTOPOB.

N3mepenue d2neKTpOABHKYILEH CHIIBI HICTOYHUKA TOKA M €r0 BHYTPEHHEIO
COIIPOTHUBIICHUS.

HabGmtonenue snekrponmsa.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 10 Kiacce OCYIIECTBISETCS C
Y4ETOM COJEpPKATEIbHBIX MEKIIPEIAMETHBIX CBA3EM C KypcamMud MATEMaTUKH,
OMOJIOTUH, XUMUH, T€Orpapuu U TEXHOJOTHUH.

Meoicnpeomemuvie nousimus, CBA3aHHbIE C U3YYEHHEM METOJO0B HAyYHOIO
NO3HAHUA: SIBJICHUE, Hay4yHbIM (hakT, TUnoTre3a, (pu3nyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOJIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHWE CUCTEMbl YpaBHEHW, JHUHEWHas (yHKIUS,
napaboJa, runep0oosia, ux rpaMKyd U CBOMCTBA, TPUTOHOMETPUUYECKHUE (DYHKIIUH:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, 0CHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO,
BEKTOPBI M UX ITPOEKIMH Ha OCU KOOPJIMHAT, CJIOKEHUE BEKTOPOB.

buonocus: Mexannueckoe ABMKEHHE B )KMBOU mpupoie, nuddysus, ocmoc,
TEII00OMEH KUBBIX OPTAHU3MOB (BU/AbI TEILIONIEPENAUH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKHUE SIBJICHUS B )KUBOU PUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTEU U
ra3oB, JJIEKTPUYECKHE CBOKCTBA METAJUIOB, 3JIEKTPOJIATAYECKAS JTUCCOLMALMS,
raJbBaHUKA.

l'eocpaghus: BIAXXHOCTh BO3/1yXa, BETPHI, OAPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBUKEHUN C UCIOJIb30BAaHHUEM MEXaHU3MOB,
Y4€T TPEHHUS B TEXHUKE, MOJIIMIIHAKH, HWCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET M Jpyrue), JABUTATEeIb BHYTPEHHETO
CropaHusi, napoBas TypOHUHa, OBITOBOU XOJIOJUIbHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJY4YEHUS COBPEMEHHBIX MAaTepHAIOB, B TOM YHCJIE HAHOMATepHAIOB, W
HAHOTEXHOJIOTUHU, 3JIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE AJIEKTPOIPUOOPOB,
KCEpOKC, CTPYMHBIN IIPUHTED, JJIEKTpOHArpeBarTe/bHbIE npuodopHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TATbBAHUKA.

11 KJIACC
Pasznea 4. JiekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmpomMacHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHuThl. B3auMonencTBHE  TNMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bektop MarHuTHOM wuHAYKUMH. [IpuHumn cynepno3uumn



MAarHuTHbIX noJyied. JInHnn MarHuTHOM WHAYKUMU. KapThHa TWHWNM MarHUTHOU
VHYKIUH TIOJISI IOCTOSHHBIX MarHUTOB.

MarautHoe 1ON€ NPOBOJAHMKA € TOKOM. KapThHa IMHUN WHIAYKUUA
MAarHuTHOTO MOJI JUIMHHOTO NPSIMOTO IPOBOJHHUKA M 3aAMKHYTOT'O KOJIBLIEBOTO
IPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT DpcTena. BzaumoielicTBre MpOBOJHUKOB C
TOKOM.

Cuna AMniepa, €€ MOJlyJIb U HallpaBJICHUE.

Cwuia Jlopenua, e€ MOnysb U HanpaBJieHHUE. [[BU>KeHNE 3apsyKEHHO W YaC TULIBI
B OJIHOPOJTHOM MarHuTHOM moJje. PaboTa cumsl JlopeHia.

SIBiieHME JJIEKTPOMArHUTHOM MHAYKUMU. [lOTOK BekTOpa MarHUTHOM
MHIYKIUU. OJEKTPOABWKYIAS CWIA HWHAYKIUU. 3aKOH DJIEKTPOMArHUTHOU
uHaykuu Qapanes.

BuxpeBoe a3nekTpuueckoe moJie. DJEKTPOJABWKYIIAs CHJIA WHAYKIUU B
IIPOBOJIHUKE, JBHKYIIEMCS IMOCTYIATEIIbHO B OJHOPOHOM MarHUTHOM IOJIE.

[IpaBuno JleHua.

NHAyKTUBHOCTB.  SIBIEHHME CaMOMHIAYKUMW. OJEKTPOABWKYINAS CHJIA
CaMOMHTYKIIMH.

DHeprusit MarHUTHOTO TOJIA KaTYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TTOJIE.

TexHnueckne yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: IOCTOSIHHBIE
MarHuThl, JJEKTPOMArHUThI, 3JIEKTPOJBUTATENb, YCKOPUTEIW 3IIEMEHTapHBIX
4acTUL, UHIYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OneiT Opcrena.

OTKIIOHEHUE AIIEKTPOHHOTO ITy4Ka MATHUTHBIM IIOJIEM.

JIMHUY MHIYKIIMYM MarHUTHOTO TOJIS.

B3aumoelicTBue A1BYyX MMPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.

SIBIIeHME DNEKTPOMArHUTHOW UHTYKLIMH.

ITpaBumo Jlenna.

3aBUCUMOCTbD AJIEKTPOJABUKYILIEN CHIIbI HHIYKIIHMH OT CKOPOCTH U3MEHEHHUS
MarHuTHOTO MOTOKA.

SIBeHre CaMOMHTYKIIWH.

Yuenuueckuii sxkcnepumenm, nabopamoprvie padbomoi

N3yyeHrne MarHuTHOTO NOJIA KaTyIIKHA C TOKOM.

HccnenoBanne NeWCTBUS MOCTOSSHHOTO MarHATa HA PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3IEKTPOMArHUTHOW UHIYKIUH.

Pa3gean 5. KoJsie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 3J1eKmpoMazHuUmMHbvle Koj1ebanus

KonebGarenbHas  cuctema. CBOOOAHBIE  MeXaHMUECKHE  KoJieOaHUs.
["apmonnueckue koneGanus. Ilepuon, wactora, ammuuryna u (asza kosedaHui.
[IpyXuHHBIA MasTHUK. MareMaTnyeCKuii MasiTHUK. YPaBHEHUE TapMOHHUYECKHUX
kosebanuid. [IpeBparieHre sHepTun MpU rapMOHUYECKUX KOJICOAHUSX.

Kosnebarenbublii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHHS B
UJCATBHOM KOJIEOATEIIbHOM KOHTYpe. AHAQJIOTHS MEXAY MEXaHUYECKUMH U
AIIEKTPOMArHUTHbIMU KosieOaHusiMu. Popmyna TomcoHa. 3akOoH COXpaHEHUs
HHEPTUU B UJCATLHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBieHne 0 3aTyxarolIMX KoJeOaHUsX. BbIHY X /1€HHbIE MEXaHUYECKHUE
kojeOanusi. Pe3oHanc. BbIHYXI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.

[lepemennplii  TOK. CUHYCOMJANbHBIM IEPEMEHHBIA TOK. MOIIHOCTB
IIEPEMEHHOTO TOKA. AMIUIMTYIHOE€ W JCHUCTBYIOIIEE 3HAYCHHE CHUJIBI TOKa W
HaNPSKECHUSA.

Tpancdopmarop. [IpousBoacTso, nepeaada U NOTPEOICHUE HIEKTPUUECKON
DHEPTUU. DKOJOTHYECKUE PUCKH IPH MTPOU3BOJCTBE IEKTpOo3Hepruu. Kynbrypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUN B IOBCETHEBHOM KU3HMU.

TexHnueckne yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHUE: BJIEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JMHUM JIEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanue napaMmeTrpoB KoJieOaTelnbHOM CUCTEMBbl (MPYKUHHBIA WM
MaTeMAaTUYECKU MASTHUK).

Habmonenue 3aryxaronmx KojaeOaHuii.

HccnenoBanuie CBONCTB BbIHYKJIEHHBIX KOJICOAHUH.

HaOmonenue pesonanca.

CB000/1HBIE ANEKTPOMArHUTHBIE KOJIeOaHUSI.

OcuuuiorpamMmbl (3aBUCUMOCTHU CUJIbI TOKA U HANPSIKEHUSI OT BPEMEHH) 1JIs1
AJIEKTPOMArHUTHBIX KOJICOAHUH.

PesoHaHnc 1mipu mMOCHEIOBATENIbHOM COEIWHEHUH PE3UCTOPA, KaTyIIKU
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojernb JIMHUY 3IEKTpOonepeIayu.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEpHOJIa MAIbIX KOJIEOAHHM I'py3a HA HUTH OT
JUTMHBI HUTH W MacChl rpy3a.

HccnenoBaHne TNEPEMEHHOTO TOKAa B LENM M3  IOCJIEAOBATEIBHO
COEIMHEHHBIX KOHIAEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpPOMaZHUN Hble 6OJIH bl



MexaHnnueckue BOJIHBI, yclioBUA pacnpocTpaneHus. [lepuoa. CkopocTh
pacnpoCTpaHEHUs] M JUIMHA BOJIHBL. llomepedyHble W NIPOJOJIBHBIE BOJIHBI.
Nurepdepennys u qudpaxipss MEXaHHIECKUX BOJIH.

3Byk. CxopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS U3Iy4E€HHSI SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauusa BekropoB E, B, V B anekrpomarautHoli BonHe. CBoWcTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpa)KE€HHE, MperIoMIIeHUE, oJsipu3anus, tudpakuus,
untepdepeniys. CKOpoCTh MEKTPOMArHUTHBIX BOJIH.

[llxana 37M€KTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 3IIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMITBI PaAUOCBA3U U TeNeBUACHUA. Pagunonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAFOIEH CPENBI.

TexHnueckne yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHUE. MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPA3BYKOBasl JAWArHOCTUKA B TEXHUKE WM MEAWLMHE, panap,
paaoNpUEMHUK, TEIEBU30P, aHTeHHA, TenegoH, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MONIEPEYHBIX U MPOJOJIbHBIX BOJIH.

Kouebmoieecs Teno Kak HCTOYHUK 3BYKA.

HaOmonenune otpaxxeHus v MpeaoMIICHUsS] MEXaHUYECKUX BOJIH.

HaOmonenune nnrepdepenunu u qudpakiuu MEXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmonenue cBA3M IpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYIOW U
4acTOTOU KOJICOAHUH.

HNccnenoBanne  CBOWCTB — JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHME,
npenoMIIeHue, ossipu3anus, udpakxius, uHTep pepeHus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonMHENHOE pPAcCIpPOCTPAHEHUE CBETA B
onHOpPOIHOM cpene. JIyu cBera. Toue€UHBIN HCTOYHUK CBETA.

OTtpakeHnue cBera. 3akOHbI oTpaxeHus cBeTa. [locTpoeHue u3oopaxeHui B
IJIOCKOM 3€pKaie.

[Ipenomenue cBera. 3aKOHBI MIPEIOMIICHHUS CBETa. AOCOIOTHBIN MTOKa3aTeb
npenomiieHus. [losiHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbI yroa MOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

HMucniepcus cBera. CroxxHbIN cocTaB Oenoro caera. L[ger.

CobOwuparoniie W pacceuBamomnme JuH3bL. ToHKas JuH3a. DoKycHOe
paccTosiHMEe M ONTHYecKash cwia TOHKOW JmH3bl. [locTpoeHue mzoOpakeHuil B
coOMparImyMX U paccerBaromux JMH3ax. DopMyna TOHKON JIMH3BI. YBEIMYCHHE,
J1aBacMO€ JIMH30 1.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON OTITUKH.



BomnoBas ontuka. Wurepdepennus cera. KorepeHTHbIe HCTOYHUKH.
YcnoBuss HaOMIONEHUST MakCUMyMOB M MUHHMYMOB B HMHTEp(EpEHIIMOHHOM
KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX NUCTOYHUKOB.

Hudpakius cBera. JudpaxkinuoHHas pemeérka. YcCIoBUE HAOIIOACHUS
IJIABHBIX ~MAakCHMMYMOB IIPU MaJ€HHMM MOHOXPOMATMYECKOTO CBE€Ta Ha
IU(PaKIMOHHYIO PELIETKY.

[Honapuzanums ceera.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHUE: OYKH, JIyna,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOM, BOJOKOHHAsS
ONTHUKA, TU(PPAKINOHHASA PEHIETKA, TOIAPOUSI.

Llemoncmpayuu

[IpsiMOJIMHENHOE pPACTIPOCTPAHEHUE, OTPAKEHUE M NPEIOMIICHUE CBETA.
OnTtuueckue npudopsI.

[lonHO€E BHYTpEHHEE OTpaxkeHne. MoAelnb CBETOBOIA.

HccnenoBanue cBOMCTB U300pakeHUH B JIMH3AX.

Moaem MUKpOCKOTIa, TEJIECKOTIA.

Ha6monenue uareppepenuuu cBera.

HabGmonenue nudpaxiuu cBera.

HaOmonenue nucnepcun cBera.

[lonydyeHue criekTpa ¢ HOMOUIBIO PU3MBI.

[osryueHue criekTpa ¢ TOMOIIbIO AUPPAKIUOHHOMN PEIIETKH.

HaOmonenue nonsipuzanuu cBeTa.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomol

N3mepenune nokasaresns NpeaoMICHUs CTEKIa.

HccnenoBanuie CBONCTB U300pakeHUH B JIMH3AX.

Habmonenue nucrnepcun cBera.

Pa3gen 6. OCHOBBI crieIHAIBHON TEOPHH OTHOCHTEJIBHOCTH

I'paHnipl NPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  [loctynarsl
CIIEUHUATbHOM TEOPUU OTHOCHUTEILHOCTH: HHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHILIMI OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCHUTENBLHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHH U COKPALLEHUE
JUJTUHBI.

DOHeprusi ¥ UMILYJIbC PENSITUBUCTCKOW YACTUILIBI.

CBs3b Macchl € 3HEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIBI. DHEPTHUs
MTOKOS.

Pa3znea 7. KBanToBas pusuka

Tema 1. dnemenmuvt K6AHM 060U ORM UKU

®otonbl. Dopmyna [Inanka cBsi3u 3HEprUn (OTOHA C €r0 YaCTOTON. DHEPTHS
U UMIyJbC (POTOHA.



OTtkpsiTue u uccnenosanue porodpdexra. Onbiter A. I'. CToneroBa. 3aKoHbI
doToapdexra. YpaBHenue DitHmTeriHa miist Gorodddekra. «KpacHas rpanuiay
doTorddexTa.

Hasnenue cBera. OnbiTol I1. H. JIeOenena.

XVUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA M NPAKTHUUECKOE MPUMEHEHHE: (POTOIJIEMEHT,
dboTomaTIuK, CoHEUHAass Oarapesi, CBETOHUOI.

Llemoncmpayuu

®oTo3(PEeKT Ha YCTAHOBKE C MIMHKOBOW IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHEIIHETO (POTOIPPEKTa.

Cseroauon.

CosnHeuHas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pe3epdopna mo paccesHuro o -4acTull.
[Inanerapnas mopnens aroma. lloctynarer bopa. M3nydeHue u mnoryonieHue
(OTOHOB MpH MEPEXOJe aroMa C OJHOTO YPOBHS SHEPruM Ha Apyroil. Bupsl
criekTpoB. CIIEKTp ypOBHEN 3HEPTUH ATOMA BOJOPOAA.

BosmHoBsie cBolicTBa yacTull. BosHel e bpoitisa. KopiyCKynsipHO -BOJTHOBOM
Tyallu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIy4ECHHE.

TexHnueckne yCTpOMCTBA M MNMPAKTUYECKOE IMPUMEHEHHE: CHEKTPAIbHBIN
aHaiu3 (CIEKTPOCKOII), Jia3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monaens onbita Pezepdopna.

Onpenenenne JIMHBI BOJHBI JIA3epa.

HaOmtonenmne muHeiyaThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopmwvie pabomoi

HaOmtonenue muHeiuaToro cuexkTpa.

Tema 3. Amommnoe adpo

DKCHEPUMEHTBI, JOKA3bIBAIOIIUE CJOKHOCTh CTpOeHUs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pe3epdopna 1o  ompeneneHuro  cocTaBa
paguoakTUBHOTO wu3dMydyeHus. CBoicTBa anbda-, Oera-, ramMmMma-u3aydeHUs.
Bnusinue pagroakTMBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA U HeilTpoHa. Hyknonnas mojnens siapa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uuciio sijapa. M30Tomsl.

Anpda-pactiafg. DJIEKTPOHHBIM M TO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4eHHUE. 3aKOH PaJUOaKTUBHOIO pacnaa.

DHeprus CBsI3M HYKIOHOB B siape. SAnepHsie cuibl. Jledekt Maccesl sapa.



S nepHble peakunu. [lenenne nu cuHTE3 AA€Ep.

Snepnbiit peaktop. TepmosaepHbiit cuHTe3. [IpoOieMbl U MEpPCHEKTUBBI
AJIEPHOM PHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SAEPHON SHEPTETUKH.

DnieMeHTapHbie YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTto1b1 HAOMIOACHUS U PETUCTPALIMU JIEMEHTAPHBIX YACTHII.

@yH1aMeHTalIbHbIE B3auMOJeiCcTBYA. EAMHCTBO (M3NUECKON KApTUHBI MHUPA.

TexHnueckne yCTpoucCTBa U NMPAKTUYECKOE IPUMEHEHHUE: JO3UMETP, Kamepa
Bunbcona, sijepHbIit peaktop, aroMHas 0oM0a.

Llemoncmpayuu

CUYETUNK MOHMU3UPYIOIMX YACTHLI.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpeKkoB 4acTull (10 rOTOBBIM (hoToTrpadusim).

Pa3pgen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3UKHU

DTansl pa3BUTHA aCTPOHOMMUM. [ [puKIaHOE 1 MUPOBO33pPEHYECKOE 3HAUYECHUE
aCTPOHOMMUH.

Bupn 3Bé3nnoro HeOa. Co3Be3nusi, sipkue 3BE3/bI, IUIAHETHI, UX BHUJIUMOE
JIB>KCHHE.

CoJHeyHas cucrema.

Cousmnne. CoisHeyHass akTMBHOCTH. McTtouHuk sHeprum CoJyiHIA W 3BE3N.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH. Jlnarpamma «CHEKTPAJIbHBIA KIACC —
CBETHUMOCTBY». 3BE3MBI TJIaBHOM MOCJEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJI 3BE3] TJIABHOW MOCJEIOBATEIbHOCTH. BHyTpeHHee cTpoeHue
3BE31. COBpPEMEHHBIE MPEICTABJICHN O IPOUCXOKAECHUU U 3BorolMK CoHIa 1
3BE3/. DTambl )KU3HU 3BE3 .

Mieunbiii Ilyte — nama [anaktuka. Ilosoxenue m nBuwxenue ConHIa B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B AApax
TaJIaKTHK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa06:a. Pazoeranue rajmakTuk.
Teopus bonbmoro B3psiBa. PenmnkroBoe usiyueHue.

MaciuraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménubie npo0iemMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaOmtonenust HeBOOPYKEHHBIM TJIA30M C MCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUM I OTIPEACNICHHsI TTOJI0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
J1aTy: OCHOBHBIE c03Be3/11s1 CEBEPHOIO MOJYyIIapHsl U SIPKUE 3BE3IBI.

Hab6monenus B teneckomn JIynsl, uianer, Mieanoro Ilytu.

O6o0marmee NOBTOpeHNE

Pomp ¢u3ukm ¥ acTpOHOMHMM B OSKOHOMHUYECKOHM, TEXHOJIOTHYECKOM,
COIUATILHOM U ATHYECKOM cepax IeaTeTbHOCTH YelI0OBEKa, POJIb K MECTO (DU3UKH



U aCTPOHOMMH B COBPEMEHHOM HayYHOU KapTUHE MUPa, POJIb (PU3UUECKOI Teopun
B (opmMupoBaHMM TpEACTaBICHUN O (U3MUECKON KapTUHE MUpPA, MECTO
¢du3ryeckoi KapTUHBI MUPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO -HAyYHBIX
MPEICTABICHUN O PUPOJE.

MesknpeamMeTHbIe CBA3H

N3yuenne kypca pusuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢
y4E€TOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MAaTEMAaTUKH,
OHOJIOTHHU, XUMUH, Teorpadru U TEXHOJIOTUH.

Meoicnpeomemuvie nonsimus, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOIO
MO3HAHM: SIBJICHUE, HAy4YHbIH (akT, rumore3a, (pusmueckas BeIWYUHA, 3aKOH,
Teopusi, HAOJOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelIEHUE CUCTEMBl YPaBHEHUM, TPUTOHOMETPUYECKHUE
(YHKLIMH: CUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPHI M MX NPOEKIMU HAa OCU KOOPJAHUHAT, CIOKEHHUE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (PYHKLMHA, MPU3HAKKM MOA0OUS TPEYroJIbHUKOB,
OTpeJIeleHUE TUIONIAU TUIOCKUX (pUryp u o0béma Ted.

buonocus: >nextpuueckue SBICHUS B JKUBOW NpPHUPOJE, KoJeOaTelbHbIE
JBIKEHUS B )KMBOU MPUPOJE, ONTUUECKUE ABJICHUS B )KUBOU MPUPO/IE, ACHCTBUE
pagualy Ha XKUBbIE OPTaHU3MBI.

Xumus: CTPOEHUE ATOMOB ¥ MOJIEKYJI, KPUCTAUIMYECKAsI CTPYKTYpa TBEPABIX
TN, MEXaHU3Mbl OOpa30BaHUSl KPUCTALUIMUECKOW PEHIETKH, CHEKTPaIbHbIN
aHaJIn3.

l'eocpachus: MarHuTHbIE TOJIOCA 3€MJM, 3aJ€Kd MArHUTHBIX PV,
boToChEMKA 36MHOM TOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICEHUM.

Texnonocusa: 7NVMHUM DBJIEKTPONEpENady, TEHEPaTop IEPEMEHHOIO TOKa,
ANIEKTPOJIBUTaTENb, WHAYKIMOHHAS II€4b, Pajap, pagvuoONpUEMHUK, TEIEBU30D,
anteHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIN amnmapar, BOJOKOHHAs OITHKA,
COJIHEYHasi baTapes.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

OcBoenue yuyebHoro mpeamera «®dusnka» Ha YpOBHE CPEIHETO OOIIETo
obpazoBanus (0a30BBIN YPOBEHb) JOJDKHO 00ECIICUUTh JOCTHKEHUE CIICAYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MIPEAMETHBIX 00pa30BaTeIbHBIX PE3YIILTATOB.

JINUHOCTHBLIE PE3YJIbTATBI

JIngyHOCTHBIE pe3yIbTaThl 0CBOCHUS y4e€OHOTO TIpeaMeTa « DU3nKa» TOJKHBI
OTpaxaTb TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIMXCS PYKOBOJICTBOBATHCS
chopMupOBaHHONW BHYTpPEHHEH MO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX



OpHMEHTAlM, TO3UTUBHBIX BHYTPEHHUX YOEXKJCHUH, COOTBETCTBYIOIIMX
TPaJUIUOHHBIM IIEHHOCTSIM POCCHUICKOTr0 OOIIEeCcTBa, paclIMpeHue KU3HEHHOTO
OMbITA U OIBITA EATEIBHOCTH B MPOLECCE PEATM3allMl OCHOBHBIX HaNpaBJICHUI
BOCIMTATENLHON JEITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKOro BOCHUTAHUSA:

c(hopMHUPOBAHHOCTH IPAKTAHCKON O3ULIMK 00YUAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOILECTBA;

NPUHATUE  TPAAULMOHHBIX  OOLICYENIOBEYECKMX T'YMAHUCTHUYECKUX H
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSATENILHOCTh B MHTEpECAX I'PAKIAHCKOTO
0O0111eCTBa, y4aCTBOBAaTh B CAMOYIPABJIEHUH B 00pa30BaTeIbHON OpTaHU3allH;

YMEHHE B3aUMOJEICTBOBATH C COLIMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUHM C
uX (PyHKUIMSMH U Ha3HAUYEHUEM;

TOTOBHOCTHh K T'YMAaHUTapPHOU U BOJIOHTEPCKOU IEATEILHOCTH;

2) IATPHOTHYECKOTO BOCTIMTAHUSI:

c(hopMHUPOBAHHOCTH POCCHICKOU rpaXk1aHCKOU UJCHTUYHOCTH,
aTPUOTU3Ma,

LIEHHOCTHOE OTHOILIEHWE K TOCYIapCTBEHHBIM CHUMBOJIaM, JOCTHKECHUSAM
POCCUICKHX YUEHBIX B 001aCTU (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOTO BOCTIMTAHUS:

c(hopMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHNUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYalMIO M MPUHUMATh OCO3HAHHbBIE PEILLICHMUS,
OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJE B
JESITETbHOCTH YUEHOTO;

OCO3HaHME JMYHOIO BKJIa/1a B IOCTPOCHUE YCTOMYHUBOTO OyyIIEro;

4) 3cTeTHYeCKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAs 3CTETUKY HAYYHOT'O TBOPYECTBA,
NPUCYIIETO (PU3NUECKON HAYKE;

5) Tpy10BOT0 BOCTIMTAHMA:

MHTEpEC K pa3iuuHbIM cdepaM MpodhecCHOHATbHON NeATeNbHOCTH, B TOM
YUCJI€ CBSI3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPIIIATh OCO3HAHHBII BHIOOD
Oynymiel mpodeccun u peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHbI,

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHMIO B 00J1acTH
bu3NKY Ha POTSXKEHUU BCEU KU3HU,

6) IK0JOrMYeCKOro BOCIIUTAHUS:

Cc(hopMHUPOBAHHOCTh HKOJOTUYECKOU KYJbTYpbl, OCO3HAHHUE TJIOOAIBLHOTO
XapaxkTepa 3KOJOTHYecKuX MpooJiiem;

IUTAHUPOBAHUE U OCYILIECTBIICHUE JICCTBUI B OKPYKAIOIIIECH CPEAE HA OCHOBE
3HAHUA LENEeW YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA;



pacUIMpeHre OMbITa JEATCIPHOCTH SKOJOTHYECKON HampaBJICHHOCTH Ha
OCHOBE MMECIONTUXCS 3HAHUH 10 (DHU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hopMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEITO COBPEMEHHOMY
YPOBHIO pa3BUTHsI GU3HUECKON HAYKU;

OCO3HAHME IIEHHOCTH HAYYHOW JEATEILHOCTH, TOTOBHOCTH B IIpOIECCE
u3ydeHus: (U3UKH  OCYIIECTBISITH MNPOCKTHYI0O W HUCCIEIOBATEIHCKYIO
NeSTEIbHOCTh MHANBUAYAITLHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbI
Ilo3HaBaTe/ibHbIe YHHUBEPCAJIbHbIE YUeOHbIE TeHCTBUSA
ba3oBble jloruyeckue JeMCTBUS:

CaMOCTOSITeNIbHO  (OPMYJUpOBaTh M aKTyalIM3UpOBaTh  Mpobiiemy,
paccMaTrpuBaTrh €€ BCECTOPOHHE;

OTpENeITh e JEATSIILHOCTH, 3a7aBaTh IapaMeTpbl M KPUTEPHH HX
JTOCTHKCHMS;

BBISIBIAITH  3aKOHOMEPHOCTH M TPOTHUBOPEYUS B paccMaTpUBACMBIX
(U3HYECKUX SIBICHUSAX;

pa3pabaTeIBaTh IUIaH PEIICHHUS MPOOJEMBbI ¢ YUIETOM aHAIM3a UMEIOIIHXCS
MaTepHaIbHBIX U HEMAaTePHATbHBIX PECYPCOB;

BHOCHTbH KOPPEKTHBBI B JISATEIILHOCTh, OIICHUBATH COOTBETCTBHE PE3YIILTATOB
IEJIIM, OIICHUBATh PUCKU TIOCJICICTBHM JIEATCITbHOCTH,

KOOPJAWHUPOBAaTH W  BBINOJHATH pPaboTy B  YCIOBHIX peaIbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aUMOICHCTBU;

pa3BUBaTh KPEaTUBHOE MBIILUICHUE IPH PEIICHUH YKU3HESHHBIX ITPO0OJIEM.

ba3oBble ucciieoBaTeIbCKUe 1eMCTBUSA

BJIQJICTh HAyYHOW TEPMHUHOJIOTHEH, KIIIOYEBBHIMU IOHSATHAMH M METOJIAMH
bu3znuecKon HAyKH;

BJIaJICTh HaBBIKAMH YIE€OHO-HCCIICI0BATEIILCKON U IPOCKTHOM JIEATCITbHOCTH
B 00J1aCTH (PU3UKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MTOUCKY
METOJIOB pEIIeHUs 3a1ad (QU3NUECKOTO COJICpPKAHMS, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB TIO3HAHUS;

BJIQJICTh BHJAMH JCATEIHHOCTH II0 ITOJYYCHHIO HOBOTO 3HAHHUS, €ro
WHTEPIIPETAllNK, MPEeoOpa30BaHUI0O M IPHUMEHEHUIO B Pa3JIMIHBIX YUCOHBIX
CUTYyallusIX, B TOM YHUCJIC TIPU CO3JIaHUN YICOHBIX IPOEKTOB B 0071aCTH (DU3UKH;

BBISIBISITh TIPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3MpOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3Y €€ PEIICHHs, HAaXOJIUTh apryMEHThI JIJIsl J0Ka3aTelbCTBa
CBOMX YTBEp KICHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS ;aHATN3UPOBATh
MOJIyYCHHBIE B XOJ€ PEIICHUS 3a7aud pe3yJbTaThl, KPUTUUECKU OIEHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUSX;



CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3a7aud B 0O0pa3zoBaTENbHOM
NEeSITeTbHOCTH, B TOM YHCJIE IPU U3YUEHUU (DU3HKH,

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHHWA 10 (U3UKE B MPaKTUUECKyl0 o0O0JacTb
KU3HEACATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEM;

BBIJIBUT'aTh HOBBIC UJIEH, ITPEJIaraTb OPUTrMHAIBHBIE IOAXO/IbI U PELICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, JIOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ uHpopmanuei:

BJIaJIeTh HAaBBIKAMHU MOJTydeHUs MHopMamu GU3NIECKOTO COACpKaHUs U3
VUCTOYHHUKOB PAa3HbIX THUIOB, CAMOCTOSITENBHO OCYILECTBIAATH IOWUCK, aHAIIN3,
CUCTEMATH3aLMI0 U WHTEPIPETALMI0 MHPOPMALMKU Pa3IMYHBIX BUAOB U QopM
IIPEACTABIICHUS;

OILICHUBATh JI0OCTOBEPHOCTHh UH(POPMAIIHH;

UCIIOJIb30BaTh  CpeACTBA HMH(POPMAMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUM B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3alMOHHBIX
3a7a4 ¢ coOofeHHeM TpeOOBaHWN SPrOHOMHUKH, TEXHMKM O€30IacHOCTH,
TUTHEHBI, PECypcocOEpeKeHusi, IMpPaBOBbIX M JSTHUYECKUX HOPM, HOPM
UH(POPMALIMOHHON O€3011aCHOCTH;

co3/aBaTh TEKCThl (PU3NYECKOTO COJIEpkKAHMUSI B PA3IMUYHBIX (opmarax c
y4€TOM Ha3Hau€HUs HHPOPMAIUH U LIETEBOU ayIUTOPUH, BEIOUpPasi ONTUMATIbHYIO
(dbopMy MpeACTaBICHUS U BU3yaIU3aLIUU.

KoMmMmyHukaTHBHBIE YHUBEpPCaJbHbIe y4eOHbIE JeiCTBHS:

OCYILECTBIIATH OOIIEHNE HAa ypOKaX (PU3UKKU U BO BHEYPOUHOU IEATETHHOCTH,

pacrio3HaBaTh MPEANOCHUIKM KOH(DIMKTHBIX CHUTyallMd © CMsTr4arh
KOH(DIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOKO TOYKY 3PEHHS C MCIIOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB;

NOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHJIUBUAYAILHOU
paboThI;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX ICHCTBHM C y4y€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KAXKIOTO UJIEHA KOJUIEKTUBA;

NpUHUMATh LEIM COBMECTHOM  JESITEIbHOCTH, OPraHU30BBIBATH W
KOOPAWHHUPOBATH JIEWCTBUS IO €€ JTOCTMIKECHUIO: COCTAaBJIATh IUIAH JIEHCTBUH,
pacupenensith pojad C y4€TOM MHEHHH YYaCTHHKOB, OOCYXAaTh pPe3yJbTaThl
COBMECTHOU pabOTHI;

OLICHMBAaTh KAa4€CTBO CBOEr0 BKJIAaJa M KaXJIOr0 YYaCTHUKAa KOMaHIbl B
001 pe3yNbTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;



IpeajiaraT HOBBIE NPOEKTHI, OLEHUBAaTh HJEU C MO3UIMH HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTHYECKON 3HAYNMOCTH;

OCYILECTBJAATh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX

CUTYyalUsX, MPOSBIISATE TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.
PeryasiTuBHble YHHUBepCAJIbHbIE YUeOHbIE AefiCTBUSA
Camoopranuszanus:

CaMOCTOSITENbHO OCYILECTBIISATH MMO3HABATEIHHYIO JESITEIHLHOCTh B 00JacTh
¢U3UKM U acCTPOHOMHHM, BBIABISATH NPOOJEMBbI, CTaBUTH U (POPMYyIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PELICHUS PAcUYETHBIX M KAaYECTBEHHBIX
3a/1a4, IJ1aH BBITIOJHEHUS IPAKTUYECKOM pabOThI ¢ yUETOM UMEIOLLMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U NPENNOYTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuMpsITh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHbBIX NPEANOYTEHHUI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBATh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTbH 3a PEILCHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHMIO U TMPOSIBICHUIO JPYAULIMH B 00JacTu
($u3MKHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIA HHTEJLJICKT:

J1aBaTh OLICHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JAESITENLHOCTb,
OLIEHUBATh COOTBETCTBHE PE3YJILTATOB LEISIM;

BJIQJIETh  HABbIKAaMU  MO3HABAaTEIbHOM  peduiekcMM Kak  OCO3HaHUs
COBEpIIAEMBIX JCHUCTBH W MBICIUTEIbHBIX IPOLECCOB, HX PE3YyJbTaTOB U
OCHOBaHMI;

UCIIOJIb30BaTh NMPUEMBI pedIeKCUu JIJIsl OLEHKU CUTYalluH, BEIOOpa BEPHOTO
peLIeHUS;

YMETh OLICHWBAaTb PUCKM M CBOEBPEMEHHO NPUHUMATh PEUICHUS IO HX
CHIKEHUIO;

NpUHUMaTh MOTHUBBI U AapryMEHThl JPYruxX IMpH aHAIM3Ee pe3yJIbTaToOB
NEATENbHOCTH;

NpUHUMATh ce0sl, MOHUMAasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

NpUHUMaTh MOTHUBBI U AapryMEHThl JPYruxX MpPH aHAIM3E pPe3yJIbTaToOB
NEATEIbHOCTH;

MpU3HABATh CBOE MPaBO U MPABO JAPYIUX Ha OIIMOKH.

B nporecce TOCTHXKEHUS] TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPAMMBI
mo ¢u3MKe 1 ypOBHA cpeaHero oOmero oOpa3oBaHus y OOyYaroluXxcs
COBEPILIEHCTBYETCS AMOUMOHAIbHBIN WHTEIICKT, P EANOIAr a0
c(hOopMUPOBAHHOCTH: CAMOCO3HAHMSI, BKJIFOUAIOIIIErO CIIOCOOHOCTh TOHUMATh CBOE



OMOIIMOHATILHOE COCTOSIHHWE, BWJETh HAmpaBJICHUS pPa3BUTHS COOCTBEHHOMU
AMOIMOHATILHOM C(ephl, OBITh YBEPEHHBIM B CEO€;

CaMOPETyJIUPOBaHUs, BKIIOUYAIOLIETO CaMOKOHTPOJIb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 3@ CBOE TIOBEACHHME, CIIOCOOHOCTHb aJanTHpPOBATHCS K
AMOIMOHAIBHBIM U3MEHEHUSM U NIPOSIBJIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIOYAIOIICH CTPEMIICHUE K JOCTHKEHUIO LIETU U
yCIIEXY, ONTUMH3M, WHUIMATHBHOCTh, YMEHHE JIEHUCTBOBATH HCXOMS U3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CITIOCOOHOCTh MOHUMATh SMOIIMOHAILHOE COCTOSIHUE
JIpYruX, YYWUTHIBATh €r0 TMPU OCYIIECTBICHUH OOIICHHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh O THOIICHUS
C IPYTUMHU JTIOAbMHU, 3a00TUTHCSI, POSIBIISITh MHTEPEC U pa3zpeniarh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATbBI

K xoniy o6yuenuss B 10 kJjacce mpenMeTHbIe pe3ysbTaThl HaA 0a30BOM
YPOBHE JOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y O0YUAIOIINXCST YMEHUM:

JIEMOHCTPUPOBAThL Ha MpPUMEpax pojib U MecTo (Ppu3uku B (HOPMHUPOBAHUU
COBPEMEHHON HAay4YHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOUN TEXHUKH U
TEXHOJIOTUM, B IPAKTUYECKOM JEITENBbHOCTH JIFOJEH;

VUUTHIBATh T'PAHUIIBI TPUMEHEHUS U3YYEHHBIX (DU3UUECKUX MOJIeNeil:
MaTrepualibHasi TOUKa, MHEpIMAIbHas CUCTEMA OTCUYETa, a0COIOTHO TBEPAOE TENO,
WJICAUTbHBIN T'a3, MOJEIN CTPOCHUS Ta30B, JKUIAKOCTEN U TBEPBIX TEJ, TOUCUHBIN
AIEKTPUUECKUN 3apsi]l PH pellieHuu HU3NIeCKuX 3a71a4;

pacro3HaBaTh (PU3NYECKHE ABJICHUS (IPOIIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUSI BEIIECTBA U
ANIEKTPOJUHAMUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJMHEHHOE
JIBWKEHHE, CBOOOJTHOE TaJCHUE TeJ, JIBHKCHHUE IO OKPYKHOCTH, HHEPIIHS,
B3auMoieicTBrE Ten, Tu(dy3us, OpOyHOBCKOE IBMKCHHE, CTPOCHHE KUIKOCTEH
¥ TBEPJIBIX TEJ, H3MEHEHHE 00bEMa TeJl MPY HArpeBaHUM (OXJIAXKIECHUH ), TEINIOBOE
paBHOBECHE, MCTApEHUE, KOHJICHCAIIUs, IUIABJICHUE, KPUCTAUIM3allus, KUIICHUE,
BJI&KHOCTh BO3/1yXa, MMOBBIIICHUE JIABJICHUS T'a3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBSI3b MEXKIYy MapaMerpaMH COCTOSHHMS Tra3a B HM30MPOIECCAX,
AJIEKTpU3alKA TeJl, B3aUMOJICUCTBHE 3apsII0B;

OTMCHIBATh MEXAHUYECKOE JBMKEHHE, MCTIOJB3Ys (PU3MYecKue BETUYUHBI:
KOOpJIMHATa, IyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHWE, Macca Teja, CHIIA,
VMMITYJIbC TeEJIa, KWHETUYECKAsT JHEPIUs, MOTCHIUAIbHAS dHEPTUS, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTb, TMPHU OINWUCAHWW TPABWIBHO TPAKTOBAThH
bu3NUecKuil CMBICIT HUCIOJb3YEMBIX BEJIMUYMH, MX O0O3HAUCHUS U EIUHUIIBI,



HAXOJUTh (DOPMYJIbI, CBI3BIBAIOIINE JaHHYIO (PU3MUECKYIO BEJMUHMHY C JPYTUMU
BEIIMYNHAMU;

ONUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOMCTBA TEJl W TEIUIOBBIC SIBJICHUSA,
UCTIOJIb3Yysl (PU3MYECKWe BEIMYMHBI: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KMHETUYECKasi YJHEPTHsI XaOTUUYECKOTO JABUKEHUS MOJIEKYJI, CPEIHEKBAApaTHUHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHssI DHEpTHs, paboTa rasa,
KOA((DUIIMEHT TOJE3HOTO ACHCTBUS TEIUIOBOTO JABUTATENs; MPU ONUCAHUU
NPaBWIbHO TPAKTOBATh (PU3UYECKUH CMBICT HCIOJIb3YEMBbIX BEIMYUH, HX
0003HaYeHUS] W CAWHMIBI, HAXOAUTh (OPMYJBI, CBSI3BIBAIOIINE JTAHHYIO
($u3UYECKyI0 BEIMUHUHY C IPYTUMU BEIUIUHAM;

OTIUCHIBATh U3YUEHHBIE AIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
ABJICHUSI (ITPOLIECCHI), UCTOJIb3YS (PM3UUECKUE BEIMYMHBI: AIEKTPUUECKUH 3apsij,
AIIEKTPUUECKOE T0JIe, HAMPSIKEHHOCTD MOJIsA, MOTEHIIMAJ, PA3HOCTh MOTEHIIUAJIOB,;
MpU OMNHCAHWUU TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICJT HCHOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUECHUS] U EJIMHMIIbI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (DU3UYECKYI0 BEJIMUUHY C APYTUMU BEIMUYUMHAMU;

aHAJTM3UPOBATH (PU3UYECKHUE MPOIIECCHl U SABJICHUS, UCTIOIB3YS (GU3UUYECKUE
3aKOHBI W MPUHIIMIBI: 3aKOH BceMupHoro Tsarotenus, |, 1l u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUSI MEXaHUYECKOW DHEPTrUM, 3aKOH COXPAHCHUS HMITYJIbCA,
MPUHIUIT CYNEPHO3UIMU CWJI, MPUHIMI PaBHOMNPABUS HHEPIHMAILHBIX CHUCTEM
OTCY€Ta, MOJICKYJSIPHO-KMHETUUECKYI0 TEOPHUI0O CTPOCHMS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KHHETUYECKOW SHEPTUU TEIJIOBOTO JABUXKEHUS MOJIEKYJI C
abCOJIIOTHOM TeMIepaTypoi, MepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHUS
EKTPUUECKOTO 3apsiga, 3akoH KynoHa, mpu 3TOM pa3iauyarh CJIOBECHYIO
GbOpMYJIUPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHHUE M YCJIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPHUHIMIBI JACHCTBUS MalllMH, NOPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3aMyarh yCJIOBUS UX 0€30MAaCHOT0 MCIIOJIh30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJIHATH JKCIEPUMEHTHI TI0 HCCJCAOBAHUIO (DU3UYECKUX SIBJICHUN U
MPOIIECCOB C MCIIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM, MPH ATOM
dbopMymupoBarh MnpoOiiemMy/3agady M THUIOTE3y YYeOHOTO OKCIEPUMEHTa,
coOuparb YCTaHOBKY W3 MPEIJIOKECHHOTO O0OPYAOBaHUSA, MPOBOIUTH OMBIT U
dbopMyIMpOBaTh BBHIBOJIBI;

OCYIIIECTBJIATH IPSIMbIE U KOCBEHHBIE U3MEPEHUS (HU3UIECKUX BEJIUYUH, TIPU
ATOM BBIOMpATh ONTUMAJBHBIA CIIOCOO M3MEPEHHMS W HUCIIOJh30BaTh M3BECTHHIC
METO/AbI OLICHKH MTOTPEIIHOCTEN U3MEPEHNUN;

HCCIICIOBaTh  3aBUCUMOCTH  MEXIY (U3WYECKUMH  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUN, TPU 3TOM KOHCTPYHPOBATH yCTaHOBKY,



¢buKcupoBaTh PE3yJAbTAThl MOJYYCHHON 3aBUCUMOCTU (PU3NYECKUX BEIUYUH B
BUJIE TaOJIUI] ¥ TPaUKOB, €IaTh BEIBOBI 110 PE3YJIbTaTaM HCCIEI0BAHMS;

co0uro1aTh MpaBuiia 6€30MacHOro TpyAa NpH MPOBEIEHUH UCCIIeI0OBaHUI B
pamMKax y4yeOHOro S3KCHEpUMEHTa, Y4eOHO-UCCIIeOBATEIbCKOW M MPOEKTHON
JEeSITETbHOCTH C MCTOJB30BaHUEM M3MEPUTENBLHBIX YCTPOUCTB U J1a00PaTOpHOTO
000pyI0BaHUS;

pemiarb pacu€THble 3aJa4d C SBHO 3alaHHOM (DU3MUECKOW MOJIENbIo,
UCIIOJIb3Ys (pU3MUeCcKUe 3aKOHBI U TPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1auu
BbIOMpAaTh (PU3MUECKYI0 MOJENb, BBIACHATh (PU3HUECKUE BETUYUHBI U (POPMYIIbI,
HEOOXOoAUMBIE JUIsl €€ pELICHMs], TPOBOJUTh PAaCU€Thl U OLICHUBATH PEATbHOCTD
MOJIyY€HHOT'O 3HaYEHUS (PU3NUECKON BEJTMUMHBI;

pelarb Ka4eCTBEHHBIE 33/1a4N: BBICTPAUBAaTh JJOTHYECKU HENPOTUBOPEUNBYIO
LENOYKY PAaCCYXICHUN C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M
(busnuecKue sIBJICHUS;

UCIIOJb30BaTh  MPU  PELIEHHH  Y4eOHBIX  3aJad  COBPEMEHHBIE
MH(GOPMAIMOHHbIE TEXHOJIOTUU JJIS IOUCKA, CTPYKTYPUPOBAaHUS, UHTEPIIPETAUN
U MPEJCTABICHNUS YU€OHON M HAyYHO-TIOMYJIIPHON MH(pOPMAIUH, HOJy4YEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh NOJYy4aeMyt0 HHPOPMAILIUIO;

NPUBOJUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOU >KM3HU
u1st oOecriedeHuns: 0€30MacCHOCTH IPU OOpallleHUH ¢ MPUOOPaMU U TEXHUUECKUMU
YCTpOMCTBaMHU, JIJIsl COXPAHEHUS 3J0POBbsS U COOJIOIEHNS HOPM SKOJOTHYECKOT O
MOBEJICHUS B OKPYXAIOILEN CpeLe;

paboTath B TpPYIMIE C BHINOJHEHUEM PAa3JMYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pPabdOTy TPyNIbl, PAUMOHAIBLHO pacupenessTh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aICKBaTHO OLICHUBATh
BKJIa/I K&K/I0T0 U3 YYaCTHUKOB I'PYIIIIBI B PEUICHUE pacCMaTPUBAEMOil MPOOJIEMBI.

K xoniy oOyuenuss B 11 kJjacce mpenMeTHbIe pe3ysibTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTh Y 00YUaIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (PU3UKU B (POPMHPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpPA, B PA3BUTUM COBPEMEHHOMU TEXHUKHU U
TEXHOJIOTUM, B MPAKTUYECKON NEATEILHOCTH JIKOJIEH, LETOCTHOCTh U E€IUHCTBO
buznuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHUS HW3YYEHHBIX (PU3MYECKUX MO/IEeH:
TOYECYHBIN JICKTPUYECCKUM 3apsI, JIyd CBETA, TOUCUHBIM HICTOYHUK CBETA, S/IEpHAs
MOJIeNIb aTOMa, HYKJIOHHas MOJIeJIb aTOMHOIO sifipa MpU peIeHUH (PU3NIECKUX
3a/1ad;



pacrnio3HaBaTh (pruzMUecKue sBICHUS (IIPOLECCHl) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOIMHAMUKY U KBAHTOBOM (DU3UKH: DIIEKTpUUECKasi IPOBOJIUMOCTb,
TEIIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aMMOJICHCTBHUE
MarHuToOB, OJJICKTPOMArHWTHasT WHAYKLHSA, JEHCTBUE MAarHUTHOTO TIOJI Ha
NPOBOJHUK C TOKOM M JABWKYIIMICS 3apsij, 3JIEKTPOMAarHUTHbIE KOJieOaHUS U
BOJIHBI, TMPAMOJIMHEIHOE pAaCIpOCTPAHEHUE CBETa, OTPAKEHUE, IMPEIOMIICHHUE,
uHTepdepeHus, audpakuus W TOJSpU3alus CBeTa, JUCHEPCHsl CBETa,
doToanekTpuueckuii 3dhdext (hoToaddekr), cBeToBOEC NaBICHNE, BOSHUKHOBEHHE
JMHEWYATOro CHEeKTpa aromMa BOJOPOAA, €CTECTBEHHA] M HCKYCCTBEHHas
PaANOaKTUBHOCTB;

ONMCHIBATh M3YYEHHBIE CBOMICTBA BEIIECTBA (JIEKTPUUECKUE, MArHUTHBIE,
ONTUYECKHE,  DBJIEKTPUYECKYI0  MPOBOJUMOCTb  PA3JIMYHBIX  Cpea) |
AIIEKTPOMArHUTHBIE SIBJIECHUS (MPOLECCHI), UCTOJIB3Ys (PU3NUECKHE BEIUYUHBI:
AIIEKTPUUECKUN 3apsiji, CHJIA TOKA, AJIEKTPUUYECKOE HaNpsHKEHUE, AJIEKTPUUYECKOE
COIIPOTHUBJIEHUE, PA3HOCTh MOTEHUMAJIOB, AIEKTPOABMKYIIAs CUia, padoTa TOKa,
WMHAYKIMS MarHUTHOTO mMOoJis, cuia Ammepa, cwia JlopeHia, MHAYKTUBHOCTD
KaTyUIKH, DHEPrUsl AJIEKTPUYECKOr0 M MArHUTHOTO MOJIEH, Mepuoj] U 4YacToTa
KojeOaHui B KoJeOaTelIbHOM KOHTYpe, 3apsiJ M Cujla TOKa B IIpoOLEcce
FapMOHUYECKUX BJIEKTPOMAarHUTHBIX KoJeOaHud, (HOKyCHOE PacCTOSHUE W
ONTUYECKasl CWia JMH3bI, IPU OMHCAHUU MPABWILHO TPAKTOBATh (PU3UYECKHIA
CMBICJT HCIOJb3YEMBIX BEIMYMH, UX OOO3HAUYEHHS W €IMHHULbI, YKa3bIBaTb
dopMynbl, CBS3BIBAIOLIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JpPYyruMu
BEIMYMHAMU;

ONKUCHIBATh HW3YYEHHbIE KBAHTOBBIC SIBJIEHUS M TPOLIECCHI, HCIOJb3Ys
(Gu3NUecKue BEIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, YHEPTHUS U UMITYJILC (POTOHA, MEPUOJ TOJIypaciaja, SHEPTusi CBSI3U
aTOMHBIX fAJiep, MPU OINMCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT
UCIIOJIb3YEMBIX BEIMYUH, UX O0O3HAUEHHSA WM €JUHUIIBI, YKa3bIlBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYI0 (PU3UYECKYI0 BEJIMYMHY C JIPYTMMH BeJIMYMHAMHU,
BBIYUCJISITh 3HaUE€HUE (PU3NUECKON BETUYUHBI;

aHATTM3UPOBATh (PU3UYECKHE MPOIIECCH U SIBJICHUS, UCTIONB3Ys (PU3ndeckue
3aKOHBI U MPUHLMUIIBL: 3aK0H OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapalIeIbHOTO
COCIMHEHUSI TPOBOJHHUKOB, 3aKOH J[koynsi—JIeH1a, 3aKOH 3JIEKTPOMAarHUTHOMN
WHAYKIMH, 3aKOH TIPSIMOJMHEHHOTO pacpOCTPAHEHHUS CBETA, 3aKOHBI OTPAKCHHUSI
CBETa, 3aKOHbI MPEOMIJICHUSI CBETa, ypaBHEHHe DUHIITeHa 11 PpoTtodddekra,
3aKOH COXPAHEHHUSl PHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUS
DIIEKTPUYECKOTO 3apsJa, 3aKOH COXpPaHEHHUs] MaCCOBOTO YHCJIA, IOCTYNaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, pu 3TOM pa3iMiarh CJIOBECHYIO (POPMYIUPOBKY



3aKOHA, €ro MaTeMaTU4ecKO€ BBIPAXKEHHE MU YCJIOBHS (TpaHULBl, 00JacTH)
IPUMEHUMOCTH;

OTPENIEISATh HAIPABJIECHUE BEKTOPA MHAYKIUU MAarHUTHOTO MOJIs1 TPOBOJHUKA
C TOKOM, cuiibl AMriepa u cuibl JlopeHna;

CTPOUTh M ONHCHIBATh HM300pak€HHE, CO3/1aBaeMOE€ IUIOCKUM 3EepKalioMm,
TOHKOM JINH30M;

BBITIOJIHATh JKCHEPUMEHTBI 0 HCCJIEIOBAHUIO (U3UYECKUX SBICHUA U
IPOILIECCOB C MCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUN: MPHU STOM
dbopmynupoBarh TpobsieMy/3agady HW THUNOTE3y Yy4eOHOTO SKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYAOBaHUS, MPOBOAHUTH OMBIT U
(bopMyaMpoOBaTh BHIBOBI;

OCYILECTBIISITh NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIMYUH, TIPU
3TOM BBIOMpATh ONTHUMAJbHBIN CIOCOO M3MEPEHUS M MCIOJIb30BaTh U3BECTHbHIE
METO/1bl OLIEHKU MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSIMBIX M3MEPEHUH: MNpPU 3ITOM KOHCTPYHUPOBaThb YCTAaHOBKY, (UKCHpPOBATh
pe3ybTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIWYMH B BUJIEC TaOIHIl U
rpauKoB, J€NaTh BHIBOJIBI [0 PE3yJIbTaTaM HCCJIEI0BAHNUS;

coOmoaare nmpaBuia 0€30MacHOTO TPy/Ja MPU MPOBEACHUN UCCIIEIOBAaHUM B
paMKax y4yeOHOTO SKCHEpUMEHTa, Yy4eOHO-UCCIENOBAaTENLCKON M MPOEKTHOM
JESTEIbHOCTH C UCIOJIb30BAaHUEM M3MEPUTEIbHBIX YCTPOICTB U Ja0OPATOPHOTO
000pyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHOW (DU3UYECKOW MOJEIbIO,
UCIIOJIb3Y$ (PU3MUECKUEe 3aKOHBI M TPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BbIOMpaTh (PU3UUECKYI0 MOJENb, BBIACISATh (PU3NYECKUE BEIMYUHBI U (POPMYIIHI,
HEoOXoAUMBIE sl €€ pelleHHs], MPOBOJAUTh PAacU€Thl U OLIEHUBATH PEATbHOCTD
MOJIyY€HHOT'O 3HaYEHUS (PU3NUECKON BETMUMHBI;

peliaTh Ka4eCTBEHHBIE 3a/1a4M: BEICTPAUBATh JIOTHUECKU HETIPOTUBOPECUUBYIO
LENOUYKY PacCyXIEHU C ONMOpOoil HAa M3Y4YEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3ndYecKue siBJICHUS;

UCIOJb30BaTh  MPU  PELUIEHHH  Y4eOHBIX  3aJad  COBpPEMEHHBIC
uHGOPMAIIMOHHbIE TEXHOJIOTUU JJIS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U MPEJCTaBICHUS Y4eOHOM U HAy4YHO-TIOMYJIIPHON HH(GOPMAIUH, TOJTY4YEHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATh MOJIy4aeMyt0 HHPOPMAIIUIO;

OOBSICHATh TPUHIUIBI JEHCTBUA MallUH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3ianyaTrh yCJIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUs B TOBCETHEBHOM
KU3HY;



NPHUBOIUTH TPUMEPHI BKIIAJ]a POCCUMCKIX U 3ap YOSIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHHA MO (PU3MKE B TIOBCETHEBHOW KH3HU
U1 obecriedeHust 6€30MacHOCTH MPHU 0OpaIeHUH ¢ MPUOOPaAMU U TEXHUYECKUMU
YCTPOMCTBAMMU, JUISI COXPAHEHUSI 3JTOPOBbSI ¥ COOJIOJICHHSI HOPM SKOJIOTHIECKOTO
MOBEACHUS B OKPYKAIOLIEN CPEIE;

paboTath B TpyNme C BBITIOJHEHUEM PA3JIMYHBIX COLHUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIBI, PAlMOHATBHO PACIPENeNsiTh OO0S3aHHOCTH |
TUITAHUPOBATH JIESITEILHOCTh B HECTAHJIAPTHBIX CUTYAIIUSX, aJICKBATHO OIICHHBAThH
BKJIaJ] KQKOTO M3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOH IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne n/n Kontpoabnbie | Ilpakrnueckue
MporpaMMbl Bcero o0pa3oBarejbHbIE
padoThbI padoTbI
pecypcbl
Paznea 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®du3rKa 1 METOJIbl HAYYHOTO IMO3HAHUS 2 butmmorera LIOK
' A e https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
Bu6nunoreka [JOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.2 Jlunamuia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 https2/m.edso0. ru/7f41bf72
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHAA ®U3UKA U TEPMONHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUUYECKOM 9 1 bubnmoreka [IOK
' TEOpUU https://m.edsoo.ru/7f41bf72
Bbu6nunoreka [JOK
3.2 OcHoBbI TepMOIHHAMHIH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEINECTBA. 5 bubnnoreka [IOK

da3oBbIE IEPEXOBI

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Wroro no pazgeny

24

Paznea 4. JIEKTPOAUHAMUKA

Bbu6nunoreka [JOK
4.1 DeKTpoCTaTHKA 10 1 https://m.edsoo.ru/7f41bf72
[locTosHHBIN AeKTpUUecKuid TOK. TOKu B bubnunoreka LIOK
4.2 12 1 1
Pa3ITUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PesepBHOE Bpems 2 1
OBUIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68 4 4
11 KUIACC
KoaunyecTBo yacos JJIeKTPOHHbIE
HanMeHoBaHue pa3eJioB U TeM (uud poBbIe)
Ne o/ Kontpoabubie | IlpakTudeckne
NMporpaMmbl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOJUHAMUKA
11 MaruuTHOE 1oJie. DIeKTpOMarHuTHas 1 1 3 bubnmnorexa [IOK
' WHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 11
Paznea 2. KOJIEBAHUS U BOJIHbBI
51 MexaHu4YecKue U 3JIEKTPOMArHUTHHIE 9 1 bubnuoreka LIOK
' KOJIe0aH s https://m.eds00.ru/7f41c97c
59 MexaHu4yecKue U 3JIEKTPOMArHUTHHIE 5 1 bubnunoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10 3 bubmuoreka [IIOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

24

Pa3nen 3. OCHOBBI CIIELIUAJIbHOM TEOPUHA OTHOCHUTEJIb

HOCTH

31 OCHOBBI ClIEIMATIBHOM TEOPUH 4 bubnmnorexa [IOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznea 4. KBAHTOBASI ®U3UKA
. bub6mmoreka [IOK
41 DJICMEHTEI KBAHTOBOH O THIH 6 https://m.edsoo.ru/7f41c97c
bu6moTeka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 AtomHoe 1po > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pazgen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPO®PU3UKU

5.1 DneMEeHThI aCTPOHOMUHU U aCTPOPU3UKU 7 Et?ri??rﬁl%iigr?ﬁf 41697¢
Hroro no pazgeny 7
Pa3znen 6. OBOBLIAIOIEE IIOBTOPEHUE

61 | Oofumonce nostopesnc 4 s edsoo ALEOT:
Uroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



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

10 KJIACC
Ne KounuyecTBo yacos DJIeKTPOHHBbIE
Konrpoas | IIpakrnue Aara ¢ posbie
n/ Tema ypoka Bee HBIC CKHe syHen o0pa3oBare IbHbI
n ro padoThI padoThbI i € pecypcnl
dusznka —
HayKa O
g:;g;ﬂ; bu6mmoteka [IIOK
1 1 https://m.edsoo.ru/ff
METO/IbI 0c32e2
TO3HAHUS
OKPYKaIOIIETO
MHpa
Pons u mecTo
¢u3KUKH B
dopmMHpOBaHUHT
COBpPEMEHHOU bubnmnoreka [IOK
2 HaydHOU 1 https://m.edsoo.ru/ff
KapTUHBI MUpA, 0c33e6
B IIPAKTUYECKON
JIESTEIIBHOCTH
JIro e
MexaHnunyeckoe
JIBUKCHUE.
OTHOCHUTENBHOC
Tb bubmoreka [IOK
3 MEXaHUYECKOTO 1 https://m.edsoo.ru/ff
JIBUKCHUSL. 0c3508
[lepemerenue,
CKOPOCTB,
YCKOpEHUE
PaBHOMepHOE bubnuoreka [IOK
4 MPSMOJIMHENHOE 1 https://m.edsoo.ru/ff
JIBUKCHUE 0c3620
PaBHOyCcKOpeHH
oe bu6mmoreka IIOK
5 IpAMoTHHeiHoe 1 https://m.edsoo.ru/ff
0c372e
JIBHKCHUEC
bubmuoreka [IIOK
g | CBobomnoe 1 https://m.edsog ru/ff
naJieHue. 0c39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

YckopeHnue

CBOOOIHOIO

MaICHUS

KpusonuHueiinoe

JIBHOKCHHE.

TBnsKenne bu6mmoreka [JOK
7 . https://m.edsoo.ru/ff

MaTepHaTbHOU Oc3ada

TOYKH I10

OKpPY>KHOCTHU

[TpuHn

OTHOCHUTEIIBHOCT

u 'anuest.

ViHepiuanbisie Bbu6munoreka [JOK
8 https://m.edsoo. ru/ff

CHCTEMBI 0c3be8

OTCYETa.

[lepBblii 3aK0H

HeroTona

Macca Tena.

Cuna. [lpunnun

gﬁe‘];‘l‘(’;g““ BuGmorexa LIOK
9 https://m.edsoo.ru/ff

3akoH HrroToHa 0c3be8

JUISt

MaTepHaNIbHOU

TOYKH

Tperuii 3aKkoH

HeroTona st Bbu6munoreka [JOK
10 https://m.edsoo.ru/ff

MaTepHuaTbHBIX 0c3be8

TOYEK

3aKkoH

BCEMHUPHOTO

TSATOTCHUS. Bbu6munoreka [JOK
11 Cuna TshKeCTH. https://m.edsoo. ru/ff

HepBag 0c3d00

KOCMHUYECKast

CKOPOCTh

Cuma

bu6mmoreka [IOK

12 YHpYrocTH. https://m.edsoo.ru/ff

3akon ['yka. 0c3e18

Bec tena I

Cuia TpeHusl. bubanoreka LIOK
13 Koadurment https://m.edsoo.ru/ff

Tpenus. Cuna

0c3f76



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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COIIPOTHUBJICHUA
IIpyu IBUKCHU U
TCJIa B
KHIAKOCTH HUJIN
rasc

14

IlocTynarenbHO
eHn
BpAILATEIBHOE
JIBHKEHHE
a0COIIOTHO
TBEPAOTO TEJIA.
MOMEHT CHIIBI.
IIneyo cunml.
Ycemosus
paBHOBECHUS
TBEPAOIO Tela

bu6munoreka [JOK
https://m.edsoo.ru/ff
0Oc4l1ab

15

Nmnynsc
MaTepUuaIbHOMN
TOYKH, CHCTEMBI
MaTepHuaIbHBIX
Toyek. Mmmymnsc
CHUJIBbI. 3aKOH
COXpaHEHUS
HUMITYJIbCA.
PeakrnBHOE

NBIKEHHE

bubmuoreka [IIOK
https://m.edsoo.ru/ff
0c43d6

16

PabGota u
MOIIHOCTD
CHIIBI.
Kunernueckas
SHEPrus
MaTepuaabHON
Touku. Teopema
00 U3MEHEHU N
KHHETHYECKOM
SHEpPIUmn

bubmmnoreka [IOK
https://m.edsoo.ru/ff
0c4502

17

[lorenmanbuas
SHEprus.
[lorenmanpuas

SHEPIUsl yIpyro
negopmMupoBaH
HOW MPY>KUHBI.
[ToTenumaneHas

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc46la



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

SHEpPrHs Tena
BOIM3U
MTOBEPXHOCTH
Semnu

18

IToTeHTMATBHEBI
eu
HEIMOTCHIINAIbH
pie cuIIbl. CBSI3b
paboThI
HEIMOTECHIINAIbH
BIX CHJIIC
H3MEHEHUEM
MEXaHHUYECKOM
SHEPTUH
CHCTEMEI TeIl.
3akoH
COXpaHEHU S
MEXaHHYISCKOM
SHEpPIrum

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c478c

19

JlaGoparopHas
pabota
«cciaenoBanue
CBSI3U pabOThI
CHJIBI C
U3MEHEHHEM
MEXaHUYECKON
SHEPrUU TeNa Ha
npumepe
pacTshKeHus
PE3UHOBOTIO

KTyTa»

20

KonTponpHas
pabora 1o Teme
«KnuHemaruka.
JnHamuka.
3aKoHbI
COXpaHEHUs B
MEXaHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc4b74

21

OcHOBHBIE
IMOJOKEHHUS
MOJIEKYJISIPHO-
KHHETHYCCKOM
TEOpUH.

bubmnoreka [IOK
https://m.edsoo.ru/ff
Oc4dc2



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
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bpoynoBckoe
JBHKCHHUE.

Huddyzus

22

Xapakrep
JIBWKCHUSA U
B3aNMOJICH CTBU
sl YACTHII
BCIICCTBA.
Mogenu
CTPOCHUS Ta30B,
KUJIKOCTEH 1
TBEPIBIX TEI

23

Macca
MOJIEKYJI.
KommuecTBo
BEILECTBA.
IlocTostHuas
ABorajipo

24

Tennosoe
paBHOBECHE.
Temmneparypa u
€€ u3MeEpEHUe.
[Ikana
TeMITepaTyp
[enbcus

25

Wneanburlil a3
B MKT.
OcHOBHOE

YpaBHEHUE
MKT

Bu6munoreka [JOK
https://m.edsoo.ru/ff
Oc4fde

26

AbconroTHas
TeMIieparypa
KaKk Mepa
cpenHen
KUHETHUYECKOU
SHEpPIUmn
JIBYKCHUS
MOJIEKYJI.
YpaBHeHue
Meunneneena-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc511e

27

3aKoH
JlanpTOHA.



https://m.edsoo.ru/ff0c4fde
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I'azoBrie
3aKOHEI

28

JlaGopatopHas
pabora
«UccnenoBanue
3aBUCHMOCTHU
MEXTy
napaMeTpamu
COCTOSIHUS
pa3perEeHHOTO
raza»

29

Mzonponeccol B
UJICaTbHOM Ta3e
U UX
rpadudeckoe
NpeCTaBIICHUE

bu6mmoteka [IOK
https://m.edsoo.ru/ff
0c570e

30

Buyrpennss
SHEprus
TepMOJUHAMUYE
CKO# CHUCTEMBI U
CIIOCOORI ¢&
W3MCHCHHUSL.
KommuecTBo
TEIJIOTEI
pabora.
BHyrpenHss
SHEprus
OJHOATOMHOTIO
HUCAIBLHOTO
rasa

bu6mmoteka IIOK
https://m.edsoo.ru/ff
0c5952

31

Bungsl
TeIionepeaauu

bubmuoreka [IOK
https://m.edsoo.ru/ff
0c5c36

32

VnaenpHas
TEMJIOEMKOCTD
BEILECTBA.
KommnuectBo
TEMJIOTHI TPU
TerIonepeaaye.
AnmnabaTHbIH
Mpolecc

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c5c36

33

IlepBeIit 3ak0H
TEPMOJUHAMUK

Bbu6munoreka [JOK
https://m.edsoo.ru/ff
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U U ero Ocb5efc
MIPUMEHEHHUE K
M3oImpoIieccam
HeoGpatumocTs
MIPOIIECCOB B
npHpose. bu6mmoreka [JOK
34 Bropoii saKor https://m.edsoo.ru/ff
0c6230
TCPMOANHAMUK
)41
[TpuHn
. bu6mmoreka [IOK
35 i(;_y[l;::rfnimﬁ https://m.edsoo.ru/ff
0c600a
MallInHbI
36 Huxn Kapao n
ero KII/
DKOJIOTUYECKUE
37 poOIeMbI
TETJIODHEPTETUK
u
O06o06marommit
YPOK
«MornexkymnsipHa Bubauoreka [TOK
38 a1 Pu3HKa. https://m.edsoo.ru/ff
OcHOBBI 0c6938
TEPMOJMHAMUK
n»
KonTponrsHas
pabora 1o Teme
«MounekyrsipHa Bu6nmoreka [IOK
39 a1 pU3MKa. https://m.edsoo.ru/ff
OCHOBEI 0c6as0
TEPMOANHAMUK
n»
[TapooOpazoBan
He u Bu6munoreka [JOK
40 KOH/ICH CaIl sl https://m.edsoo.ru/ff
WUcnapenwue u 0c63b6
KUTICHUE
AbGcooTHas U
OTHOCHTEIIbHAS Bbu6munoreka [JOK
41 BJIQXKHOCTh https://m.edsoo.ru/ff
BO3/IyXa. 0c64d8

HacpienHbIH
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nap

Teépnoe teino.
Kpucrammmueck
ue u aMopHbIe

Tena.

AHuzoTponus Bu6nunoreka [JOK
42 CBOWCTB https://m.edsoo. ru/ff

KPHUCTAJIIOB. 0c65f0

Kunxme

KPHCTAJLIBI.

CoBpeMeHHbIE

MaTepHuabl

[InaBnenue u

??;Ziiiiauﬂ bu6mmoteka IIOK
43 https://m.edsoo.ru/ff

TEIIoTa 0c6708

ILJIABJICHHSL.

CyOmumanus

VYpaBHeHue bubmuotexa LIOK
44 TEILJIOBOTO https://m.edsoo.ru/ff

banaHca 0c6820

DnekTpu3aius

TeJ.

S — bubnmnoreka LIOK
45 https://m.edsoo.ru/ff

3apsan. JIBa Buna Océbce

AIEKTPHICCKUX

3apsioB

[IpoBogHUKH,

JIUDJICKTPHKH U

MOJIYIIPOBOJHUK bu6mmoreka [JOK
46 H. 3aK0H https://m.edsoo.ru/ff

COXpaHEHHsl Oc6bcc

AJIEKTPHYECKOTO

3apsia

Bzaumopeiicteu

€ 3apsIoB.

3axon KysoHa. bubmuotexa LIOK
47 ToqeuHLL https://m.edsoo. ru/ff

y Octiced

AIEKTPUICCKU I

3apsi

HanpspxéanocTb bubanoreka LIOK
48 AIEKTPUUECKOTO https://m.edsoo.ru/ff

nons. [IpuHnun

0c6df2



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

CyIIEpIIO3ULIUH
AIEKTPUYECKUX
noneut. JIunumn
HaIPsHKEHHOCTH

49

PabGota cun
AIEKTPOCTaTHYe
CKOTO ITOJIS.
IToTrenmmai.
Paznocts
IMOTECHIINAJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c6f00

50

[IpoBogHMKM U
JIUDTICKTPUKH B
AJIEKTPOCTaTHYE
CKOM IIOJI€.
Jusnexrpudeck
ast
MPOHUIIAEMOCTb

bu6mmoteka [IOK
https://m.edsoo.ru/ff
0c7018

51

DJIEKTPOEMKOCT
b. Konniencarop

bubmnoreka [IOK
https://m.edsoo.ru/ff
0c7126

52

DJIEKTPOEMKOCT
b IJIOCKOTO
KOHJICHCATOpA.
OHeprus
3apsHKEHHOTO
KOHJIeHcaTopa

bu6mmoteka [IOK
https://m.edsoo.ru/ff
0c72c0

53

JlaGoparopHas
pabora
"U3mepenue
AJIEKTPOEMKOCT
u
KOHJIeHcaTopa"

54

[Tpuuun
NEeHCTBUS U
MIPUMEHEHUE
KOHJICHCATOPOB,
KOTTUPOBATILHOT
0 amrmapara,
CTPYHHOTO
MpUHTEPA.
DJIeKTpOCTaTHY
ecKas 3alTa.
3azeMiieHune



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

AIEKTPOIIPUOOP
OB

55

DIIEKTpUYECKU I
TOK, YCIIOBUS
ero
CYIIECTBOBAHUS
. [locTossHHBII
Tok. Cuia Toka.
Hanpsokenue.
ConpoTtuBienue
. 3akon Oma
JUTSL ydacTKa
enu

56

IlocnenoBarens
HOE,
napaiebHOe,
CMEIIIAHHOE
COeMHEHUE
MIPOBOJTHUKOB.
JlaGoparopHas
pabota
«3yuenune
CMEIIAaHHOTO
COCTMHEHHUS
PE3UCTOPOB»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c74f0

57

Pab6ota u
MOIIHOCTD
AIEKTPUUECKOTO
TOKa. 3aKOH
Jxoyns-Jlenna

bubmoreka [IOK
https://m.edsoo.ru/ff
0c7838

58

3axon Oma s
ITOJHOM
(3aMKHYTOI1)
AJIEKTPUUECKON
nenu. Kopotkoe
3aMbIKaHHE.
JlaGoparopHas
pabora
«3mepenue

3 /J1C ucrounuka
TOKa U €ro
BHYTPEHHETO
COMPOTUBJICHUS

0.5

bu6moteka IIOK
https://m.edsoo.ru/ff
Oc7ae0



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

»

59

DJIeKTpOHHas
MPOBOAUMOCTh
TBEPABIX
METAJIJIOB.
3aBUCUMOCTh
CONPOTHUBJICHUS
METaJIJIOB OT
TEeMIIepaTyphl.
CsepxnpoBoau
MOCTh

60

DNEKTPUYECKU I
TOK B BaKyyMe.
CBolicTBa
AIIEKTPOHHBIX
IIy4YKOB

61

[TomynpoBogHM
KH, UX
COOCTBEHHAs U
IpUMecHas
MPOBOAMMOCTb.
CaoiictBa p—n-
nepexoja.
[TomynpoBogHM
KOBBI€ ITPUOOPHI

bu6munoreka [JOK
https://m.edsoo.ru/ff
Oc84ae

62

DJIEKTPUUYECKU T
TOK B pacTBOpax
U pacruiaBax
DIIEKTPOITUTOB.
DJIEKTPOJIUTHYE
cKast
JICCOTTHAITHSI.
DJIeKTPOIIN3

bubmmnoreka [IOK
https://m.edsoo.ru/ff
0c82ha

63

DJIEKTPUUYECKU I
TOK B ra3ax.
CamocTosTeIbH
Bl 1
HECaMOCTOSTEIb
HBIU pa3psi.
Monsans.
IImazma

bubmnoreka [IOK
https://m.edsoo.ru/ff
Oc84ae

64

DJIEKTpUYECKUe
puOOpHI U

bu6mmoTteka [IOK
https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

YCTPOMCTBA U
ux
MPaKTUYECKOe
MpUMEHEHUE.
IIpaBuna
TEXHUKU
Oe3omacHoOCTH

0c86fc

O0oOmaronmii
65 | P
«INEeKTpOIuHAM
HAKa»

bu6munoreka [JOK
https://m.edsoo.ru/ff
0c88be

KonTponpHas
pabora 1o Teme
«QnexTpocTatu
Ka.
[TocTostHHBIM
JJIIEKTPUYECKUU
TOK. ToKu B

66 pa3IMIHBIX
cpenax»
/Bcepoccuiickast
MIPOBEPOYHAs
paboTa npu
IIPOBECHUH Ha
OyMa)KHOM
HOCHTEIIEe

bubmoreka IIOK
https://m.edsoo.ru/ff
0c8a8a

PesepBHbIi

YPOK.

67 KoHTtponpHas
pabora 1o Teme

"DeKTpoAuHAM

"

HKa

bu6munoreka [JOK
https://m.edsoo.ru/ff
0c8c56

PesepBHbIi
YPOK.

68 O0o0m@roIMiA
YPOK 110 TEMaM
10 xmacca

Bbu6munoreka [JOK
https://m.edsoo.ru/ff
Oc8f6c

OBIIIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68 4

11 KJIACC

Ne | Tema ypoka

KogunuecTrBo uacoB

Jara

JIeKTPOHHBbIE



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

n/

Bce
ro

Konrtpoan
HbIe
padoThI

IIpakTu4ye
CKHe
padoThbI

H3y4YeH
ust

@ poBLIE
o0pa3oBaTeJIbHbI
e pecypcbl

ITocTostHHBIC
MarduThEl M UX
B3aMOJEHCTBU
¢. MarauTtHoOe
noJie. Bekrop
MarHuTHOM
WHIYKIIUH.
JIunun
MarHuTHOMU
WHIYKITUU

bubmuoreka [IOK
https://m.edsoo.ru/ff
0c9778

MarauTtHOe
oJie
MPOBOJHUKA C
TOKOM. OTIBIT
Opcrena.
BzanmoneiictBu
€ TTPOBOJIHMKOB
C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc98fe

JlaGopaTopHas
pabora
«3yyenue
MarHUTHOTO
MOJISL KaTYILIKU C
TOKOM»

bubmoreka IIOK
https://m.edsoo.ru/ff
0c98fe

eiicTtBue
MarHUTHOTO
IOJIS Ha
MIPOBOHUK C
TokoMm. Cuia
Awmrepa.
JlaboparopHas
pabora
«ccnemoBanue
NEUCTBUS
IMOCTOSTHHOTO
MAarHuTa Ha
PaMKy C TOKOM)

Bu6nuoreka [JOK
https://m.edsoo.ru/ff
0c9ac0

JleiictBue
MarHMTHOTO

bubmuoreka IIOK
https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

MoJs Ha
JIBUKYILYOCS
3apsHKCHHYIO
gactuny. Cuna
Jlopenua.
Pabora cuibl
Jlopenua

0c9df4

DJIEKTPOMarHuT
Hast UHAYKI UL
[ToTok BekTopa
MarHuTHOM
uHykuu. 3J1C
WHAYKLIHUH.
3aKoH
JJIEKTPOMAarHuT
HOU UHIYKIUH
®dapanes

JlaGopaTopHas
pabora
«UccnenoBanue
SIBJICHU S
AIEKTPOMAarHuT
HOUW WHIYKIUH

bubmuoreka IIOK
https://m.edsoo.ru/ff
Ocals0

WNHykTMBHOCTH
. SIBnienue
CaMOUHIYKLHH.
OC
CaMOUHAYKLHH.
OHeprus
MarHMTHOI'O
IOJISL KaTYLLIKU C
TOKOM.
DJIEKTPOMArHUT
HOE 110JIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0ca600

Texauueckue
YCTPOMCTBA U
nux
MpUMCHEHHUE:
IIOCTOAHHBIC
MAarHuThbl,
AIEKTPOMArHuT
bl,
AJIIEKTPOABUTATE



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

JIb, YCKOPUTEIHN
JJIEMEHTapHBIX
YacTHIL,
WHYKIIMOHHAs
neyb

10

O06o0marommwit
YpPOK
«MarautHoe
noJje.
DJIEKTPOMArHUT
Hast UHIYKIISD)

Bu6nunoreka [JOK
https://m.edsoo.ru/ff
Ocab82

11

KonTponpHas
pabora 1o Teme
«MarautHoe
noJje.
DJIEKTPOMarHuT
Hast UHAYKLIUSD)

bu6nuoreka [JOK
https://m.edsoo. ru/ff
Ocad58

12

CsoOoanbIe
MEXaHUYCCKHE
KoJIeOaHu .
I'apmonnueckue
KoJIcOaHUS.
YpaBHenue
TAPMOHUYECKUX
KOJICOaHHUH.
IIpespaieHue
SHEPTUH

bubmoreka IIOK
https://m.edsoo.ru/ff
Ocaf06

13

JlabGopaTopHas
pabora
«ccnenoBanue
3aBUCUMOCTHU
MepHUOa MaJIbIX
KoJIeOaHm it
Tpy3a Ha HUTH
OT JUTUHBI HUTH
W MaccChl TPy3a»

14

KomnebaTenbpHbIit
KOHTYP.
CBo0OoaHEIE
3JICKTPOMArHuT
HBIE KOJIeOaHus
B UICAIHLHOM
K0J1e0aTeIbHOM

bubmuoreka IIOK
https://m.edsoo.ru/ff
0cbh820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

KOHTYpE.
Ananorus

MEX Ty
MeXaHHUYECKUMU
u
AJICKTPOMArHUT
HBIMUA
KoJI€OaHUSIMU

15

®opmyia
Tomcona. 3akoH
COXpaHCHUS
SHEPIUuu B
HCaTbHOM
KOJ1e0aTeIbHOM
KOHTYpE

bu6nmoreka [JOK
https://m.edsoo.ru/ff
Ocb9c4

16

IIpencraBienue
0 3aTyXaroumXx
KOJIeOaHU X,
BeinyxnenHbie
MEXaHUYECKHE
KoJIcOaHUS.
Pesonanc.
BeinyxeHHbIE
AIEKTPOMArHuT
HBIE KOJICOaHUS

bubmuoreka IIOK
https://m.edsoo.ru/ff
Ocbbh86

17

IlepemennbIi
TOK.
CunycoujanbH
13171
MepEeMEHHbIN
TOK. MOIIHOCTH
IIEPEMEHHOTO
TOKA.
AMIUTUTYTHOE U
JICHCTBYIOLIEE
3HAUYEHHE CUJIBI
TOKa U
HaMpsHKEHUS

bu6nmmoreka [JOK
https://m.edsoo.ru/ff
Ocbd34

18

TpancdopmaTop

IIpousBoxacrTso,
nepenaya u
noTtpediieHue



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

AJIEKTPUUYECKOM
SHEpPIumn

19

YcerpoitctBo U
MIPaKTUYECKOE
MPUMEHEHUE
AIEKTPUUECKOTO
3BOHKA,
reHeparopa
MePEMEHHOT0
TOKa, TUHHH
AJIEKTponepeaay

Bu6nunoreka [JOK
https://m.edsoo.ru/ff
0cc324

20

IKOJIOTHYCSCKHE
PHUCKHU TTpU
MPOU3BOJICTBE
AJIEKTPOIHEPTUH
. Kynsrypa
HCITOIB30BaHH s
AJIEKTPOIHEPTUU
B OBCEIHEBHOU

KU3HUN

21

Mexannueckue
BOJIHBI, YCJIOBHS
pacrpocTpaHeH
us. Ilepuog.
CxopocTb
pacnpocTpaHeH
us U JJIMHA
BOJIHBI.
Ilonepeunsie u
MPOJIOJIbHBIE
BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Occab4

22

3ByK. CKOpOCTh
3BYKA.
I'poMKkocCTB
3ByKa. BeicoTa
ToHa. TeMOp

3BYKa

bu6nuoreka [JOK
https://m.edsoo. ru/ff
OcccOc

23

DJIEKTPOMAarHuT
HBIC BOJIHEIL, X
CBOMCTBAH
CKOpPOCTb.
Ikama
AJIEKTPOMAarHuT

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Occfe0



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

HBIX BOJIH

24

JBIR)Z0: 00050005
PaguoOCBs3U U
TEJIEBUICHUS.
PazButne
CPEICTB CBS3H.
Pagnomoxkanus

25

KonTtponbHas
pabora
«Konebanus u
BOJIHBD»

bubmuoreka IIOK
https://m.edsoo.ru/ff
Occ6f8

26

IIpssMonuHEWHO
e
pacrpocTpaHeH
W€ CBETA B
OJHOPOIHOM
cpene.
ToueuHbIl
HCTOYHHUK
cBerta. JIyu
CBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cd350

27

OTtpaxxkeHue
cBeTa. 3aKOHBI
OTpaKeHUS
CBeTa.
Iloctpoenue
M300paKeHuH B
MIJIOCKOM
3epKaje

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocd4e0

28

[Ipenomiienue
ceeta. IlomHoe
BHYTpPEHHEE
OTpaKEHHE.
[IpenenbHbIN
YroJ MOJIHOTO
BHYTPEHHETO
OTpaKEHU S

bu6nmmoreka [JOK
https://m.edsoo.ru/ff
Ocd7f6

29

JlaGopaTopHas
pabora
«M3mepenue
rokaszare’ns
MIPETTOMIICHHS

CTCKIIa»

bubmuoreka IIOK
https://m.edsoo.ru/ff
Ocd67a



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a

30

JIMH3EI.
[TocTpoenue
M300pakeHUH B
JIMH3E.
dopmyna
TOHKOM JIMH3HI.
YBenuuenue
JIMH3BI

bubmuoreka IIOK
https://m.edsoo.ru/ff
Ocddle

31

JlaGopatopHas
pabora
«ccnenoBanue
CBOICTB
M300pakeHu i B
JITH3AX»

32

Hucnepcus
CBETA.
CloXHBIN
cocTaB 0eoro
cBera. LIBer.
JlaGoparopHas
pabota
«Haomronenue
JTUCTIEPCUH
CBETa»

33

NuTtepdepenim
s CBeTA.
Hudpaxums
CBeTa.
Judpaknuonna
S pEIIETKA

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oced22

34

[Toniepeynocth
CBETOBBIX BOJIH.
Ionsapusanus
CBETa

bubmuoreka IIOK
https://m.edsoo.ru/ff
Ocf02e

35

OnTtudeckue
npuOOpPHI U
YCTPOMCTBA U
YCIIOBHUS X
6e30macHOro
PUMEHCHUS

36

['panuisl
MPUMEHUMOCTH

KJIIaCCUUECKOHN

bubmuoreka [IIOK
https://m.edsoo.ru/ff
0cf862



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

MEXaHUKH.
[TocTynatsl
CIIEIUATBHOMN
TEOpUH
OTHOCHUTEIBHOC
™

37

OTHOCHTENHLHOC
Tb
OJIHOBPEMEHHOC
TH. 3aMeIeHne
BPEMEHH U
COKpalleHUE
JUTAHBI

Bu6nuoreka [JOK
https://m.edsoo.ru/ff
Ocfad2

38

OHeprus u
HMITYIIbC
PESITUBUCTCKO
W 4aCTHUIIBI.
CBs13b Macchl ¢
SHEprueu n
HUMITYJIbCOM.
DHeprus nNoKost

bubmuoreka [IIOK
https://m.edsoo.ru/ff
Ocfc68

39

KoHnTtponpHas
pabora
«OmTHka.
OCHOBEI
cnenuaabHON
TEOpUHU
OTHOCUTEIBHOC
THY»

bubmuoreka IIOK
https://m.edsoo.ru/ff
Ocf6f0

40

@OTOHBI.
dopmyna
ITnanka.
OHeprus u
MMITYJIBC

doToHa

bubmuoreka IIOK
https://m.edsoo.ru/ff
Ocfel6

41

OTKpbITHE U
Hcce0BaHue
dotordexra.
Onwiter A. T'.
CroneroBa

bu6nmoreka [JOK
https://m.edsoo.ru/ff
Ocffc4

42

3aKOHEBI

doTordpdekra.

YpaBHeHuE

bubmuoreka [IIOK
https://m.edsoo.ru/ff
0d015e



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

DiHIITeHA I

doTorddekra.

«KpacHas
TpaHuIa»

doTorddexra

43

JlaBnenue
cBeTa. OMBITH
I1. H. JIeGenena.
XUMHYECKOE
IENCTBUE CBETA

bubmuoreka [IIOK
https://m.edsoo.ru/ff
0d04a6

44

Texaunueckue
YCTPOMCTBA U
MIPAKTUYECKOe
MpUMEHEHUE:
($OTOdIEMEHT,
(doTOIaTUHK,
COJTHEYHAs
Oarapes,
CBETOJINO]

45

Pemenue 3amau
10 TEME
«IJIEMEHTHI
KBaHTOBOM

OIITHKH»

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0d0302

46

Monensr aToma
Tomcona.
OnbIThI
Pezepdopaa mo
paccesHUIO o-
YacTHII.
[Inanerapuas
MOJIEJIb aTOMa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff
0d091a

47

ITocTynatsl
bopa

bubnmoreka [JOK
https://m.edsoo.ru/ff
OdOafa

48

Wznyuenue u
MOIVIOUICHUE
($oTOHOB TIpH
nepexoje aroma
C OJTHOTO
YPOBHSI SHEPTUH
Ha JPYIOu.
Buapl ciekrpoB

bubmuoreka [IOK
https://m.edsoo.ru/ff
0dOafa



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

49

BoanoBrie
CBOMCTBA
gacTuIl. BomHb!
nie bpors.
Kopnyckynsipao
-BOJIHOBOH
JTyaJTH3M.
CroHTaHHOE U
BBIHYKJIEHHOE
M3IIy4eHUe

bu6nmoreka [JOK
https://m.edsoo.ru/ff
0dOca8

50

OTkpbITHE
PaANOaKTUBHOC
TU. ONBITHI
Pesepdopna mo
ONpeIeTICHUIO
cocTaBa
pazvoaKTUBHOT
0 U3Ty4YCHUS

bubmmoreka [IOK
https://m.edsoo.ru/ff
0d0fd2

51

CsolicTBa
anbga-, Oera-,
raMmma-
W3ITydeHUSL.
Bnusane
paZvoOaKTHBHOC
TH Ha KUBBIE

OpraHHU3MBbl

52

OTkpbITHE
MpOTOHA U
HEUTPOHA.
N3oTomBI.
Anbda-pacna.
DJIEKTPOHHBIN U
MO3UTPOHHBIN
Oera-pacrma.
Namma-
U3IIydyeHue

bubmuoreka IIOK
https://m.edsoo.ru/ff
0d1162

53

DHeprus CBs3U
HYKJIOHOB B
anape. SnepHbie
peaxuum.

S nepHblit
peaxTop.
[TpoGemsr,

bubnmoreka [JOK
https://m.edsoo.ru/ff
0d1356



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

MIEPCHEKTUBHEI,
SKOJIOTHYECKHE
ACIICKTHhI
SAIEPHOU
SHEPIreTUKU

54

DJleMeHTapHbIE
YACTHIIBI.
OTtkpbITHE
MO3UTPOHA.
Metoan!
HaOJIOICHUS U
perucrpanuu
3J€MEHTapPHBIX
YaCTHII.
Kpymislit cron
«DyHIaMeHTal
BHEIE
B3aNMOJICHCTBH
s1. EquHCcTBO
du3nyecKon
KapTHHBI MUPa»

bu6nmmoreka [JOK
https://m.edsoo.ru/ff
0d0e38

55

DTtansl
pa3BUTHUSA
ACTPOHOMMUH.
[TpuknagHoe u
MHPOBO33pEHYE
CKO€ 3HAYCHUE
ACTPOHOMHUH.
Bu 3Bé3qH0T0
HeOa.
Co3Be3aus,
SIpPKUE 3BE3BI,
[IaHETHI, UX
BUIMMOC
JIBHIKEHHE.
ComHaeuHnas
cHucTeMa

56

Comnnrne.
CosnHeuyHas
aKTUBHOCT.
Hctounuk
SHEpPIrumn
Connna u 3BE37



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

57

3BE31BI, NX
OCHOBHEIC
XapaKTEePUCTHK
u. 3BE3MBI
JIaBHOM
MTOCIIeIOBATEITh
HOCTH.
Buyrpennee
CTpOCHUE 3BE3.
CoBpemeHHbIE
MpeACTaBICHUS
0
MIPOUCXOXKICHH
U ¥ DBOJIIOIUU
CounH1ia v 3B€311

58

Muneunsiii [1yts
— Hama
I'amakTuka.
Ilonoxenue u
JIBHIKEHHE
ConnnaB
I'anmakTuke.
I'amaktuku.
YEpHbie AbIPHI B
SJIpax TATAKTHUK

59

Bcenennas.
Paz0eranmne
rajgakTHK.
Teopus
boasioro
B3pbIBA.
PenukroBoe
W3JIy4CHUE.
MeraranakTuka

60

Hepemennsie
poOIeMbl
aCTPOHOMHUHU

61

KonTtponbHas
pabora
«DJIEMEHTBI
aCTPOHOMHUHU U
acTpoU3UKI»

62

O0o0m@roIMi




ypok. Pouib
¢bu3uKd u
aCTPOHOMUH B
DKOHOMHYECKOM
,
TEXHOJIOTHYECK
O, COIMaTbHOM
U DTUYECKOU
ctepax
JIeITCILHOCTH

YCJI0BCKa

63

O606uRIoIMi
ypok. Poib n
MeCTO (M3HKH H
aCTPOHOMUH B
COBPEMEHHOU
HAY4YHOU
KapTHHE MUpPa

64

O06oO0maronmit
ypok. Pouib
dusraeckoit
TEOpUHU B
dopMUpOBaHUHU
MPEICTaBIEHU I
0 ¢u3HIECKOn
KapTHHE MUpa

65

O06oOmaronmit
ypok. Mecto
dusraeckoit
KapTUHBI MUDPa B
obmmeM psy
COBPEMEHHBIX
€CTECTBEHHO-
HayIHBIX
MPEJICTaBIECHU I
0 npupoje

66

PesepBHbIi
YPOK.
MarauTtHoe
nouie.
DJIEKTPOMArHUT
Hasl MH YKL

67

PesepBHbIi




ypok. OnTuxa.
OCHOBEHI
crnenuaabHOU
TEOpUH
OTHOCHTEIILHOC
TH

Pesepnbiii ypok.

KBanToBas
bu6nuoreka [JOK

3 1 https://m.edsoo.ru/ff
JICMCHTBI Od1784

aCTPOHOMHUH H
acTpou3UKU

¢duzuka.

68

OBIIIEE
KOJMYECTBO
YACOB I10
[TIPOTPAMME

68 4 7

YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUIAA YYEHUKA

» ®usuka, 10 kmace/ Mskumes I'. 5., bByxosues b.b., Corckuii H.H.; oz
penakuueii [TappentreBoit H.A. AxkironepHoe o01iecTBO «M3aaTensCcTBO
«IIpocsemeHuey

» ®uswnka, 11 xmace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M.; ox
penakmueit [lapdentreBoit H.A. AkimmonepHoe o01ecTBo «M31aTenbcTBO
«IIpocsemenue»
METOAUYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

IInaoB B.®. ®usuka : 10—11 k1. : moypod. IiIlaHUPOBAHUE: TTOCOOHE JJIs
yuutenei oomeoOpazoar. opranuzamuit/ B. @. [llunos. —M. : [Ipocserienue,

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

UHTEPHET



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




