MUWHHUCTEPCTBO IMTPOCBEIMIEHUSA POCCUVCKON ®EJIEPAIIIN

PACCMOTPEHO
Pyxosomarens [IIMO

v

Kamauna H.A.

ITporoxon Ne 1 ot «28» 08 2023 r.

MBOY "COII Ne18"

COI'JJACOBAHO
3am.upexTopa mo YBP "COIII No 18"
Curxosa E.B. /f—I I1.baguna
.0oT«28» 08 2023 r. Hpm(ast'o 13501 «31» 08 2023 .
BATVHA HAM R aE
MABNIOBHA i i
PABOYASA ITPOI'PAMMA

(ID 3946840)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

st ooydarommxcs 10-11 kmaccos


kirillg16
Штамп





MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo Qusuke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIETro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHHM U TpeOOBaHUM K pe3yibTaTam
OCBOEHHMSI OCHOBHOM 00pa30oBaTEIbHOM MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Ttakxke c yd€roM deaepaibHO pabouell MporpaMMbl BOCHUTAHHS U
KOHILICTIIIMK TIpenoiaBaHusl yuyeOHoro npeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpTraHU3AHUIX Poccuiickoi denepanuy, peATU3YIOIINX OCHOBHEIE
oOpa3oBareNbHbIe MPOrPaMMBbI.

ConmepkaHnue mporpaMmbl MO (M3HKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOyuatomuxcs 10-11 kiaccoB mnpu
oOy4eHuH ux ¢u3rKe Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-ACSTEIHHOCTHOTIO
noaxonaa. I[Iporpamma mo ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJibTaTaM
OOy4eHMs, a TaKXKe€ YUYUTHIBAET HEOOXOAMMOCTh pPeaU3aLUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAy4YHbIMH Y4YE€OHBIMU MNpeaMeramMu. B Hel
OIIPEAEISAIOTCA OCHOBHBIE LIEJIM U3YUYEHUS (PU3UKH Ha YpOBHE CPEAHETO OOIIEro
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE,
METaInpeIMETHBIE, TpeIMeTHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3uKe BKIIOYAECT:

e IUIAHMPYEMBbIE PE3YyIbTaThl OCBOEHUS Kypca (pU3MKK Ha 6a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTaThl 110 roJiaM O0yUeHus;

e cojepkaHue yueOHOTOo mpeameTa «Du3nKa» 1mo rojgaM 00ydeHusl.

du3znka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHHM 00 okpyxarorieM mupe. [IIKonpHbIN Kypc GU3UKH — CHCTEMOOOPa3YIOIINiA
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HMUECKUE 3aKOHBI
JexKaT B OCHOBE IIPOIIECCOB W SIBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoit reorpadueit u actpoHomued. Mcmosb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHMM  ONpeAeNseT XapakTep MW pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cepe SHEpPreTukH, TPaHCIOPTa, OCBOCHMS
KOCMOCA, IOJYYEHUsI HOBBIX MAaTe€pUajloB C 3aJaHHBIMM CBOMCTBAMHM M IPYTHX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaa B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOpMUPOBaHHE YMEHUU MPUMEHSTH
HAyYHBIA METO/I MMO3HAHUSI IPY BHITIOJIHEHUH UMH YI€OHBIX HCCIICIOBAHUH.

B ocHoBy kypca ¢u3MKA Ui YPOBHSI CpeIHEro o0Imero oOpa3oBaHUs
NOJIOKEH pAX WACH, KOTOpPhIE MOXHO pAacCMaTpuBaTh KaK MPHHLMIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuajl U3 BCeX Pa3fenoB (DU3UKH, BKIIFOYACT KaK
BOMPOCHI KJIACCUUECKOMN, TAK U COBPEMEHHOMN (PU3HKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW maTepuan Kypca (U3HKH
o0ObeUHEH BOKPYr (Qu3Mueckux Teopuil. Benymmm B Kypce sBisieTcs
dbopMHpoBaHHE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE€ peanuzanus mpeArnosiaraeT HCIOIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HayKH, OCMBICICHUE CBSI3M Pa3BUTHUSA
bu3uku ¢ pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH U SKOJIOTUYECKUMU MPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc (usukm  mpeamosaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHUYECKHUX U TEXHOJOTHYECKHUX MPUIIOKEHUN
M3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS AJIEMEHTOB
COJICpKaHMs, TOCBSIIEHHBIX JKOJOTUYECKUM TMpodjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke OOCYXKICHUS
po0JIeM palMOHATBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTMUYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMU Kypca (PU3MKM Ha YpOBHE CpEIHEro OO0IIero
oOpa3zoBaHus SABISIIOTCA (pu3mueckue Teopuu (HOpMUpOBAHHE MPEICTABICHUN O
CTPYKTYp€ MOCTPOEHUS PU3UYECKON TeOpHH, poiau GyHIAMEHTAIBHBIX 3aKOHOB U
INPUHLIHUIOB B  COBPEMEHHBIX TMPEACTABICHUSAX O MPUPOJE, TCpPaHHUIAX
MPUMEHUMOCTH TEOpPUHM, JUIsi OINUCAHUS E€CTECTBEHHO-HAYYHBIX SIBJICHUU H
IPOIIECCOB).

CuUCTEeMHO-ACSATEILHOCTHBIN MOAXO/ B Kypce (PU3MKHU peanu3yeTcsl Mpexje
BCETO 3a CUET OpraHM3allii SKCIEPUMEHTAIbHOW JESTEILHOCTH O0yYaroluxcs.
Jlns  6a30BOr0 ypoBHA Kypca (UMK — OSTO HCIHOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M J1abOpaTOpHBIX padorT,
KOTOpBIE B IporpaMme 1o (pusnke oO0beAMHEHBI B OOIIMI CIUCOK YYEHUYECKHUX
MpaKkTUYEeCKUX paboT. BhijeneHrne B yKa3aHHOM TMEpedHe J1abopaTOpHBIX PadoT,
NPOBOAUMBIX  JIJII KOHTPOJISI U OIEHKH, OCYIIECTBIISIETCS YYaCTHHUKAMMU
0o0pa30BaTEeNBLHOTO TIPOIIECCa HCXOAsl W3 OCOOCHHOCTEH IUIAHUPOBAaHUS U
ocHamieHust kabwHeta Qusuku. Ilpu »3TOM obOecmeunBaeTCs  OBJIAJICHUE
OoOy4YaroImMUMUCI YMEHHUSIMU TPOBOJUTH KOCBEHHBIC H3MEPEHHs, HCCIICIOBaHUS
3aBUCUMOCTEN (DU3NYECKUX BEJIUYMH M TIOCTAHOBKY OIMBITOB IO TIPOBEPKE
MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YHAENSIETCS PEUICHUIO PACYETHBIX M KAaueCTBEHHBIX
3amad. [Ipu 3TOM 11 pacdyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 33a/1a4d C SIBHO
3aIaHHON (PU3UYECKON MOJIEIbIO, MTO3BOJISIONINE TPUMEHATh U3YUEHHbIC 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfesia Kypca, TaK U WHTErpupys 3HAHUS U3
pa3HbIX pa3nenoB. JJid KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OOBsICHEHHE TPOTEKaHUs (PU3NYECKUX SIBICHUN W TPOIIECCOB B OKpY’KaroIlIeH
XKU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJAEIM IJid CHUTyallMd IpPaKkTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsiMu DI'OC COO k MarepualbHO-
TEXHMYECKOMY OOecCledeHnI0 Y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca
($U3MKHN Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHus JOHKEH N3YdaThCsl B YCIOBHSIX
IpeIMETHOro KabuHeTa (UM3MKU WM B YCJIOBHUSX MHTETPUPOBAHHOIO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O LMKJIa. B kabunHere (pU3MKU JOKHO OBITH
HE0OXoaMMOe J1abopaTopHOEe OOOpYJAOBaHWE ISl BBHITIOJIHCHHS YKa3aHHBIX B
nporpaMMe Mo (PU3MKe YUYCHHMUECKUX MPAKTHUUECKUX paboT U JEeMOHCTPAILMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyJ0oBaHHE (QOPMHUPYETCSI B COOTBETCTBUHU C
OPUHIIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEeYMBAeT IOCTAaHOBKY
NEPEYUCICHHBIX B TIporpaMMe 1Mo (PM3HKE KIIOUEBBIX JEMOHCTpAIM s
UCCIICIOBAaHMUSI M3YYaeMbIX SIBJICHMA H  TPOIECCOB, OMIMPUYECKUX U
(GyH1aMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHI.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YYEHUYECKUX NPAKTHUECKUX paboT
dbopMupyercs B BHAEC TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OJHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUICKTHI
71a00paTopHOro O00OPYAOBAHMS JIOJKHBI OBITh MOCTPOEHBI HAa KOMILJIEKCHOM
UCIIOJIb30BaHNUN AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpU.

OCHOBHBIMU LEJIAMHU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUHU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEMIICHUS OOYYalOIMMXCS K HAYYHOMY
U3Y4YEHHUIO MPUPOJBI, Pa3BUTHE HX HHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMHUpOBaAHHE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIINM SIBICHUSM,;

e (dopMHupoBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3YYCHHS
OCHOB CTPOEHMSI MaTepUH U (PyHAAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (dopMupoBaHME YMEHHUH OOBICHATH SBJICHUS C HCIOJb30BAaHHEM
bu3NYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB,

o (dopMmupoBaHHE TPEACTABICHUN O ponu (DU3UKK I Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHUH.

JlocTrxeHne 3TUX Leell oOecrneuynBaeTcsl peluieHueM CIeAYIOUIX 3a1ay B

nporecce u3ydeHus Kypca GuU3NKM Ha YPOBHE CPEHETO 00111ero 00pa3oBaHus:



e TMpuOOpEeTeHHME  CHUCTeMbl  3HAHUW 00  o0mux  (U3WIECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKIIIOYAasi  MEXaHHKY,
MOJIEKYJISIpHYI0  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
DIIEMEHTHI aCTPO(HU3HKH,

o (dopMHupOBaHME YMEHHA TIPUMEHATH TEOPETUYECKUE 3HAHUSA IS
O0bsicHeHUS! (DU3WUYECKUX SBJICHUH B TPUPOAEC U I NPUHITHS
IIPAKTUYECKHUX PELIEHUN B IIOBCEAHEBHOW KU3HU,

e OCBOCHHE CHOCOOOB peHICHUS pa3IUYHBIX 33]ad C SBHO 3aJIaHHOU
duznyecKol MOJENbIo, 3aJad, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHLHOE
co3anre QU3MIECKON MO, a/IeKBAaTHON YCIIOBHSIM 3a/1a4H,

e TIOHUMaHHWE (PU3UYCCKUX OCHOB W TPHUHIIUIIOB JCHCTBUS TEXHHUYECKUX
YCTPOWCTB U TEXHOJOTHYECKUX TPOIIECCOB, UX BIHSHUS HA OKPY KAIOIIYIO
cpeny,

e OBJIQJICHUE METOJAMH CaMOCTOSATENBHOTO IUIAHUPOBAHHS U IMPOBEIACHUS
(U3NYIECKUX SKCIIEPUMEHTOB, aHajJHM3a W HHTEPIPETaluu WH(OOPMAIIHH,
OTIpEICNICHUS IOCTOBEPHOCTH MOTyYEHHOTO PE3yIbTaTa,

e CO3JaHME YCIIOBUH AJIA Pa3BUTHS YMEHHH MPOEKTHO-UCCIIEOBATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha w3ydenue ¢usuku (0a30BbIl YpOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
obpaszoBanus orBouTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Henemo), B
11 xiacce — 68 yacoB (2 yaca B HEZIEIIO).

[lpemnaraemblii B mporpamMme 1o (U3MKEe NepedyeHb Ja0OpPaTOPHBIX U
NPaKTUYECKHX paboT SBISIETCS PEKOMEHJOBAHHBIM, YYHUTENb JIEIaeT BBIOOD
NPOBEICHUSI JTA0OPATOPHBIX PAa0OT W OMBITOB C YYETOM HHIAMBHIYAJTBHBIX
0COOEHHOCTEHN 00yUarOIIUXCS.



COAEPKXAHUE OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3uka 1 MeToAbI HAYYHOI'O IO3HAHUA

®duznka — Hayka o mpupone. HaydHble METOIbI MO3HAHMS OKPYKAOLIETO
mupa. Ponp dKkcnepuMeHTa W TEOpUM B IIPOLECCE IIO3HAHMS IPUPOJBL
OKCIIEpUMEHT B (PU3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM W MpolieccoB. HayuHble TMIOTE3HI.
dusznveckne 3aKOHbI U TEOPUH. [ paHUIBI MPUMEHUMOCTH (HU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B GOpMHUPOBAHMHM COBPEMEHHON HAyYHOU KapTHHBI
MHpA, B PAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple ¥ LHU(PPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYHUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKECHUS.
Cucrema orcuéra. Tpaexkropus.

[Tepememenue, CKOpPOCTh (CpPemHsS CKOPOCTh, MI'HOBEHHAs CKOpPOCTH) H
YCKOPEHUE MATEPUATBHOW TOYKH, UX NPOEKIMA HA OCU CUCTEMBbI KOOPJHMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsMOJMHENHOe nBwkeHue. ['paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, NyTH U NEPEMEIICHUS
MAaTepPUAIbHON TOUYKU OT BPEMEHH.

CBobosiHOE TazieHne. Y CKOpeHHE CBOOOIHOTO MaACHUSI.

KpuBonuHeniHoe  aBukeHue. JIBMKEHME  MarepualbHOM TOYKH 11O
OKPYHOCTH C IOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHENHAA
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTEILHOE YCKOPEHUE.

TexHH4eckrue YCTpPOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE. CIHIAOMETD,
JBH>)KCHUE CHAPSJI0B, LICITHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WIUTIOCTPAlMd KUHEMATUYECKUX XapaKTEPUCTUK
JIBHDKCHUSL.

[IpeobpazoBaHue NBUKEHUM C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyX€ U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OpPOIIEHHOTO TMOJ yIioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus cBOOOTHOTO TaACHUSI.

Hanpagienne ckopocT Ipu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydeHne HEpaBHOMEPHOTO ABUIKEHHS C LEJBIO ONPEEICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanue COOTHOLICHUST MEXAY IYyTAMH, MPOWUJICHHBIMH TEIOM 3a
MIOCJIC/IOBATEIbHBIC PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHUS 1IapUKa B BI3KOM KUIKOCTH.

N3yuyenue ABuxKEHUs Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipyammn  otHOocuTenbHOCTM  [ammnes. IlepBwii  3axkoH  HproTona.
NuepuuanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. I[Ipunuun cynepno3unuu cuil. Bropoil 3akon HeroToHa
JUI MaTEpUAIIbHOM TOUKH. Tpetuit 3akoH Hpr0TOHA 11711 MaTEpUAIBHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Ttsokectu. llepBas kKocmuueckas
CKOpOCTb.

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

Tpenue. Buapl Tpenust (mokosi, ckoimxkenus, kadenus). Cuna tperus. Cyxoe
Tpenue. Cuma TpeHUs! CKOJbKEHUS U cuiia TpeHus nokos. KoadduuueHt tpenus.
Cuna cCOnmpOTUBIICHUS MIPU IBUKECHUU TEJIA B )KUJKOCTHU WJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamleHus. I[lmedo cuibl. YcnoBus
paBHOBECHS TBEPIOIO TEIA.

TexHH4eCcKknue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: TMOIUINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUUH.

CpaBHeHUE Macc B3aUMOAECHCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenune cui.

CnoxeHue Cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmaruu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U NIAJCHUM.

CpaBHeHUE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIBKEHUS.

VYcioBus paBHOBeCUs TBEPAOTO Teia. Buibl paBHOBECHSI.

Yuenuueckuui sxcnepumenm, 1abopamopHsie pabomoi

N3yuenune aBmxeHUs: OpycKa 1Mo HaKJIOHHOU MIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUMX B NPYXKUHE U
pe3uHOBOM 00pa3siie, OT UX AepopMaIuu.

HUccnenoBanne ycinoBHM pPaBHOBECUS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3akonvl coxpanenus 6 mexanuke

HMmynibC  MaTepHalIbHOM TOUYKH (Tena), CHCTEMBl MaTepHAIbHBIX TOYCK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTuBHOE IBUXKEHUE.

PabGora cuiibl. MOIIHOCTE CHITEL.

Kunernueckass »Heprus MarepuaibHOM TO4kd. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUH.

[TorenunanbHas SHEPIHUsl. [TorenunansHas SHEPTUs yIOpyro
nedhopMupoBaHHOW  mpykuHbl.  [loTeHIManbHas  SHEprusi Tela  BOJIU3H
MOBEPXHOCTHU 3€MJIH.

[loreHupanbHBIE W HEMOTCHUHUAIBHBIE  CHJIBL. CBsizb  paboOTHI
HEMOTEHUHAIBHBIX CHUJI C W3MECHEHHUEM MEXAHWYECKOW SHEPruu CHUCTEMBI TeEIL.
3aKOH COXPAHEHHSI MEXaHUYECKON IHEPTUMU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOMCTBA U IMPAKTUYECKOE IPUMEHEHHUE. BOJOMET, KONED,
NPY>KUHHBIN MUCTOJIET, IBHXKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

[lepexon moTeHIIUATBEHOM YHEPTUU B KHHETUUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3ydenune aOCOJNIIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHHEM MEXaHHUYECKOW IHEPTUur
TeJIa Ha TPUMEPE PACTSHKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MousiekyJisipHasi pu3nKa U TEPMOJIMHAMUKA

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOW T€OPHUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aMMOJICMCTBUASL YaCTHUI[ BelecTBa. MOJIENIM CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPJBIX TEI U OOBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyi. KonunyectBo BemiectBa. [locTosinHass ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KHHETHYECKOW TEOPUH HUACATHHOTO raza. AOCONIOTHAas TeMmIeparypa Kak mepa
CpEOHEW KWHETUYECKOM SHEPIrHM TEIUIOBOrO JBWXKEHHMS uactul rasa. lllkana
temnepatyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mpoueccsl B UACATbHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BeliecTBa. ['paduueckoe TMpeACcTaBICHHE H3OIMPOIECCOB. H30TEpMa, HU30X0pa,
n3o0apa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE MPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKA3BIBAIOIINE JHUCKPETHOE CTPOCHHE BEIIeCTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnpiTel 10 U hY3UN KUAKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Mopens onsita IITepHa.

OnBITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

Mogens, WILTIOCTPUPYIOIIas IPUPOAY AABICHHUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YpPABHEHHE COCTOSAHUS HWJCAJbHOIO Trasa,
U30IPOIECCHI.

Yuenuueckuiui sxcnepumenm, 1abopamopHule pabomuwl

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKIY apaMeTpaMy COCTOSIHUSL Pa3peKEHHOT0
rasa.

Tema 2. OcHoebl mepmoouHamuKku

TepMmoanHaMuueckass cucreMa. BHYTpEHHssI 3HEpPrus TEPMOAMHAMUYECKON
CUCTEMBI U cTIOCOOBI €€ n3MeHeHus. KonmdecTBo TEroTel U padoTta. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJEalbHOrO  Ta3a.  Buasl  Teruonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3NTydeHUE. Y IelibHasl TEIUIOEMKOCTh BEIlECTBA.
KonnuecTBo TEIIOTH MpH TETUIONEepeaye.

[Tonsitue 006 ammabatHom mporecce. I[lepBblli 3aKOH TEPMOJMHAMUKHU.
[IpumeneHnre mepBOro 3aKOHAa TEPMOJMHAMHUKHU K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuku. HeoOpaTuMOoCTh POIIECCOB B MPUPOIE.

TennoBble  MamwmHbl.  [IpuHIUNBI ~ AEHCTBHS  TEMJIOBBIX  MAIlWH.
[IpeoOpazoBanusi SHEPrUM B TEIUIOBBHIX MammHaX. Koadduiment momae3Horo
nericTBus TeruioBod mamuHbl. [{ukn KapHo M ero ko3¢ UIMEHT IOJIE3HOTO
JEeUCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIJI0IHEPT € TUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE. JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruM Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKM U3 OYTBUIKM TOJ JCMCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe myTéM TpeHHs (BUICOIEMOHCTPAIIHS).

V3MeHeHre BHYTpeHHEH sHepruu (TeMIiepaTypsl) Telia py Teruionepeaade.

OnpIT MO aauabaTHOMY PpACHIMPCHHIO BO3ayxa (OMBIT C BO3TYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPAHMS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHue yaenbHOM TEMI0EMKOCTH.

Tema 3. Azpecamuvie cocmosanus eewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue U KoHjeHcanus. Mcnapenue u kurnenue. AOCOMOTHAs U
OTHOCHUTEIIbHAS BIAXHOCTh BO3ayxa. HachelleHHBIM map. YaenpHas TemoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT TaBJICHUS.

TBépnoe Teno. Kpucrammueckre u aMoppHbie Teaa. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctambl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTaJuIM3alus. Y AelibHasl TerioTa miasjienus. Cyonumanus.

VYpaBHeHuE TEIIOBOTO OajaHca.

TexHuyeckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE. TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUHU MOTYYEHUSI COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHUCJIE HAHOMATEpPUaJiOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX MAPOB.

Kunenue npu noHUKEHHOM J1aBJICHUU.

Crioco0Obl u3MepeHus BIaKHOCTH.

HaOnronenue HarpeBaHusl ¥ MUIABJICHUSI KPUCTAUTMUECKOTO BEIIECTRA.

JleMOHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mMepeHrne 0THOCUTENBbHOM BIAXKHOCTH BO3AYXa.

Pa3znen 4. daexkTpoanHaMuka
Tema 1. Inekmpocmamuxa
OnekTpuzanus Ten. OJEKTpUYeCKHil 3apsia. JlBa BuAa 3IEKTPUUECKUX
3apsAa0B. IIpOBOJHUKH, IOUANEKTPUKKA U TOJYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kymona. ToueuHblil aneKTpudecKuid 3apsil.
Onextpuyeckoe nosie. Hampsok€HHOCTh  3nekTpuueckoro mods. [IpuHnwmmn



CYyNEPIO3ULHNMN BJICKTPUUECKUX Noyied. JIMHMM HanpssKEHHOCTH AIEKTPUYECKOTO
MOJIS.

PaGota cumm  snekrpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
noTeHUHAIOB. [IpOBOJHUKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM TIOJIE.
Jusnexrpudueckas NpOHUIIAEMOCTb.

OnextpoémkocTs. KoHieHcaTop. DNEKTPOEMKOCTh MIOCKOTO KOHJAEHCATOpPA.
OHeprus 3apsHKEHHOr0 KOHIEHcaTopa.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE. SIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJICHHE SJIEKTPONpUOOpOB,
KOHJICHCATOp, KOIUPOBAJIbHBIN anmnaparT, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHLIMI IEUCTBUS DIIEKTPOMETPA.

B3anmoeiicTBuE Ha3IEKTPU30BAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3ALIUTA.

JIMPAEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD  JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT  IUIOIIAJIN
IJIACTHH, PACCTOSTHUSI MEXAY HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus 3apsyKEHHOTO0 KOHJAEHCATOPA.

Yuenuueckuiui sxcnepumenm, 1abopamopHule pabomuwl

W3mepeHne 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosaunutii 31ekmpuyeckuit mox. Toxu 6 paznuunvix cpeoax

DONEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuia Toka. [IoCTOSTHHBIN TOK.

Hanpsoxenue. 3akon OMa 7151 ydacTKa LENH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIEIBHOE COINPOTHBIICHHE BELIECTBA.
ITocnenoBarenbHOE, IAapalIEIbHOE, CMEIIAHHOE COETMHEHUE IIPOBOIHUKOB.

Pabota nanektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABMKYILAsl CUJIAa U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHUKA TOKA.
3akon Oma 15 IOJTHOM (3aMKHYTOM) 3JIeKTprudeckoi menu. KopoTkoe 3aMbIkaHHe.

DONEeKTpOHHAasT  MPOBOAUMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJJIOB OT TeMITEpaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOAHUKHY. CobcTBeHHast u IIPUMECHAS MIPOBOJIMMOCTD
noJynpoBoiHUKOB. CBoicTBa P—N-niepexoaa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYecKuii TOK B pacTBOpax M paciuiaBax  3JIEKTPOJIMTOB.
DIIEKTPOJINTHYECKAS TUCCOUUAIUS. DIIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHuueckue yCTpOHWCTBA M NPAKTUYECKOE MPUMEHEHHE. aMIEpMETD,
BOJIbTMETP, pEOCTaT, MCTOYHUKH TOKA, OJJIEKTPOHArpeBaTelbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN JTHOJ,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN AHOJ, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUibl TOKAa U HAIIPSKEHHUS.

3aBUCUMOCTb COIPOTHUBIICHUS LMJIMHIPUYECKUX ITPOBOJHUKOB OT JUIMHBI,
IUIOIAU TIOTIEPEYHOr0 CEYEHUs U MaTepuraa.

CMelaHHOEe COeTMHEHNE TPOBOJHUKOB.

[Ipsmoe wu3MepeHue JIEeKTPOABMXKYIIEH Ccuibl. KopoTkoe 3amMbikaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHEIO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

M ckpoBoit pa3psaa ¥ IPOBOAMMOCTD BO3yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUO/A.

Yuenuueckuu sxkcnepumenm, 1abopamophvie pabomoi

N3yyeHne cMEmaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABUKYILIEH CHIIBI UCTOYHHKA TOKa U €r0 BHYTPEHHEIO
COMPOTHUBJICHUS.

Habmtoienue snektponausa.

MesxknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kmacce ocymiecTBisieTcs ¢
y4ETOM COJEPIKATENbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH,
OMOJIOruH, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C HM3YYEHHMEM METOJIOB HAYYHOI'O
NO3HAHUS. SIBJIEHUE, HAay4dHbId (pakT, rumores3a, (u3anyeckas BEIUYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SIKCIIEPUMEHT, MOJICTTUPOBAHNUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JIMHEWHas (QyHKIus,
napa6oia, runepOosna, ux rpaduk U CBOKWCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIMU HAa OCH KOOPJIUHAT, CI0KEHNUE BEKTOPOB.

buonoeusa: mexanndeckoe ABMKEHUE B KUBOW mpupojne, nuddysus, ocMoc,
TETIOOOMEH JKUBBIX OPraHu3MOB (BUJBI TEILIONEpEauu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOECHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUIAKOCTEH WU



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJIOB, JJIEKTPOJUTHYECKAs IHUCCOLIMALNSA,
rajbBaHUKA.

I'eoepaghus’ BIaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE IBUIKEHUW C HCIOIb30BAHUEM MEXAHU3MOB,
Y4ET TpEHUS B TEXHHUKE, NOAIIMIHUKH, HCHOJb30BAHHE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JpyTUE), IBUTATEIIb BHYTPEHHETO
CropaHus, mapoBas TypOuHa, OBITOBOI XOJOAUIBHHUK, KOHAULIMOHED, TEXHOIOTUU
MOJIyYECHHUS] COBPEMEHHBIX MATEPHANOB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, JJEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE SJIEKTPONpUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpeEBATEIIbHbBIC npuodopHI,
AIIEKTPOOCBETUTEIBbHBIE PUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. daexkTpoanHaMmmuka

Tema 3. Mazhummnoe noie. I1eKMPOMAZHUMHAA UHOYKUUSA

[locTostHHBIE ~ MarHWTHL. ~ B3anMoOJeicTBHE  INOCTOSHHBIX ~ MAarHHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKIMH. [IpuHIMD cynepnosuunu
MAarHATHBIX MOJIeHd. JIMHUM MarHuTHOM WHAYKUWMH. KapThHa JNWHHWI MarHUTHOM
WHIYKIUU T0JI IOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIE NPOBOJHMKA C TOKOM. KapTuHa JIMHMM WHIYKOUU
MAarHuTHOTO TOJIA JUIMHHOTO MIPSIMOrO MPOBOJHUKA W 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOAHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. B3anmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOlyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJIb U HarpaBiieHUE. J[BUKEHHUE 3apSyKEHHON YaCTHUIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cumsl JlopeHna.

SBeHMe DANEKTpOMAarHMTHOM MHAYKIUU. [IOTOK BekTOpa MarHUTHOM
WHAYKIUU. OJIEKTPOABWXKYIIAS CUJa WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHAykiuu dapajes.

BuxpeBoe »snekTpuyeckoe Tmosie. OIEKTPOABMKYIIAs Cuila HHIYKIUU B
MIPOBOJAHUKE, IBUKYILEMCS TOCTYIATENBHO B OTHOPOAHOM MarHUTHOM ITOJIE.

ITpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBJIEHME CAMOMHIYKLUWHU. OJIEKTPOABMXKYIIAs CHJA
CaMOMHIYKIIVH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHE. TOCTOSIHHBIE
MarHuThl, 3JEKTPOMArHHUTHI, JIJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHUY MHAYKIUY MAarHUTHOTO TIOJIS.

B3auMojeiicTBUE IBYX TPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JevictBue cumnel JIopeHia Ha HOHBI JJIEKTPOJINTA.

SIBjieHME PJIEKTPOMArHUTHON MHIYKIIWH.

[TpaBuino Jlenna.

3aBUCHUMOCTD JJIEKTPOJBUXKYIIEH CHIIbI UHAYKIHMU OT CKOPOCTU U3MEHEHMS
MarHMTHOI'O MOTOKA.

SIBneHre caMOMHTYKIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHwle pabomaol

N3ydyeHne MarHuTHOTO MOJI KaTYIIKH ¢ TOKOM.

HccnenoBanue AeicTBUSI IOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBJICHUS 3JIEKTPOMArHUTHOW UHIYKIIUH.

Pa3nen 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbBLE KOIEOAHUSA

KonebarenrHas  cuctema. CBoOOogHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnueckue kosnebanus. [lepuon, wactora, amrmumTyna u (asa KoieOaHHI.
[IpyXuHHBIM MaATHUK. MareMaTU4eCKUl MasiTHUK. YPaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBpariienue sHEpruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbuplii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC KOJeOaHUs B
UJeaTbHOM KO0JICOATEIbHOM KOHTYpe. AHAJOTHS MEXIYy MEXaHUYEeCKUMU U
AJIEKTPOMATrHUTHBIMHU  KoJieOanusiMu. @Dopmyna Tomcona. 3akoH coXpaHEHUSA
HHEPTUU B UJICATHHOM KOJIEOATEIHHOM KOHTYPE.

[Ipencrapiienre o 3aTyxarouux KojieOaHusx. BeIHYX/I€HHbIE MEXaHUYECKUE
KkoJie0anusi. Pezonanc. BeIHYK/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemenHbii TOK. CHHYCOMAAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUIIBI TOKa U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaaya U NoTpedIeHUE AIEKTPUUECKOM
DHEPIruHu. DKOJIOTHYECKUE PUCKU TPU MPOU3BOJACTBE AJIEKTpodHeprun. KynbTypa
WCIIOJIb30BaHUS AIEKTPOIHEPTHH B TIOBCETHEBHOM KU3HMU.

TexHn4eckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHUE. JJIEKTPUUYECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU BJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJeOATENbHOW CUCTeMbl (NMPYKUHHBIA HIIH
MaTeMaTUYEeCKHU MasTHUK).



Hab6nronenue 3atyxaroniux KojeOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJI€OaHUH.

HaOnronenue pezonasca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcumiorpaMMsl (3aBUCUMOCTH CHIIBI TOKA M HANPSDKEHHS OT BPEMEHH) JIJIs
AJIEKTPOMArHUTHBIX KOJICOaHUI.

Pe3oHaHC mnpu MOCHENOBATEILHOM COEAMHEHHHM pPE3UCTOpa, KATYIIKU
VMHIYKTUBHOCTH U KOHJAECHCATOPA.

Moneinps TMHUY 3JIEKTPONEpEIayn.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMMOCTH NEPHOJA MajbIX KOJI€OAaHUM rpy3a HA HUTU OT
JUIMHBI HUTU U MAaccChl rpys3a.

HccnenoBanue IMEPEMEHHOIO TOKAa B [ENM W3 MOCIEAOBATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoMazHunnble 60IHbL

Mexannueckue BOJHBI, ycloBUS pacnpoctpanenus. llepumon. CxopocTts
pacnpocTpaHeHusT W JUIMHA BOJHBL [lomepeuHble W TPOJOJIBbHBIE BOJHHBI.
WnTepdepenus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS AJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenranus Bektopos E, B, V B anexkrpomaruutHoi BonHe. CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH. OTPaXKCHHE, NMpENIOMIICHUE, NMosipu3anus, audpakuus,
uHTepPepeniysa. CKOpOCTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3IEKTPOMArHUTHBIX BOJIH. [I[pUMEHEHHE AIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagOCBA3H U TeNeBUAEHUS. Paguonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CpEeIbl.

TexHu4eckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE. MY3bIKAJIBHBIE
WHCTPYMEHTBI, YJIbTPA3BYKOBasl JIMarHOCTHKAa B TEXHUKE M MEAMIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, TesedoH, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneoG:mromnieecs Te1o Kak HCTOYHUK 3BYKa.

HabGnronenue orpakeHus: U NpeoMIICHUS] MEXaHUYECKUX BOJH.

Hab6ntonenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJH.

3BYKOBOI pEe30HAHC.

Habmtonenne cBS3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOW H
4acTOTOM KojeOaHui.



HccnenoBanne  CBOMCTB  3JEKTPOMArHUTHBIX ~ BOJH:  OTPaKECHHUE,
penoMIIeHUE, TOJSIpU3anus, AUPPaKiysi, HHTEpPepeHLus.

Tema 3. Onmuxka

['eomerpuueckas ontuka. I[IpsMonuHElHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblii HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeta. IlocTpoeHue n300pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbld yrojl MOJIHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus cera. CioxHbIM cocTaB Oenoro ceeta. L[Ber.

Cobuparoniue U pacceuBaromme JuH3bl. ToHkas nuH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuia TOHKOW JMH3BL [locTpoeHne n3o00pakeHUW B
COOMpAIOIIUX U paccerBaIOIMUX JMH3aX. DopMysia TOHKON JTMH3BL. Y BEIHYEHUE,
JABAEMOE JIMH30MU.

[Ipenensl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. Hurepdepenuus cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBust HaOMOAEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpaxuust cBeta. JudpakinuonHas peméTka. YciIoBUe HaOIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TpW  TMAaJICHUM MOHOXPOMAaTHYECKOTrO CBE€Ta Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE. OYKH, JIyIa,
dboToanmapar, MNPOCKIIMOHHBIM ammapart, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMONIMHEHOE paCIpPOCTPAaHEHUE, OTPAXKEHUE M MPEIOMIICHHE CBETA.
OnTuyeckue mpudOpHI.

[TonHOE BHyTpeHHEE OTpakeHue. Moens CBETOBOA.

HccnenoBanue cBOMCTB NU300payKEHUH B JTMH3AX.

Mopenu MUKpocKomna, TeJIeCKona.

Hab6nronenue natepdepeniium cera.

HaOmronenue nudpakiuu ceera.

HaOmnronenue aucnepcuu cBera.

[TonyueHne cnekTpa ¢ MOMOILIBIO TPU3MBL.

[TomydyeHue cekTpa ¢ mMOMOIIbI0 TUGPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



W3mepenne nokasarens npesoMIIEHUS CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cHIENHAIBLHON TEOPUU OTHOCHTEIbHOCTH
['panuubpl  OPUMEHHMMOCTH  KJIACCHYECKOM  MexaHuku.  [loctynarel
CIIEHUAIBHOM TEOPUM OTHOCHUTEIIbHOCTH: WHBAPUAHTHOCTh MOZYJISI CKOpPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHINITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU M COKPAILCHUE
JUTVHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C 3Hepmeﬁ U UMITYJIbCOM peHHTHBI/ICTCKOﬁ JaCTHUIbI. 9HCpFI/I}I
ITIOKOAI.

Pasznen 7. KBantoBas ¢pusuka

Tema 1. dnemenmol K6aHmMoBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu (HOTOHA C €r0 YACTOTOU. DHEPrust
U UMITyJIbC (POTOHA.

OtkpeiTe U uccnenoBanue porospdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotorpdexra. YpaBuenune OiHmTerHa 115 poTodddekra. «KpacHas rpanuia»
dboTtorpdexra.

JlaBnenue ceera. OnbiTel I1. H. JIebenena.

XHUMHUYECKOe IEUCTBUE CBETA.

TexHuueckue yCTpPOHCTBA M MPAKTHYECKOE NpUMEHEHHE. (HOTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(PheKT HA YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO PoTod(ekTa.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccessHuIO 0 -HaCTHIL.
ITImanerapHas Mmogmenbs aroma. lIlocrynarsl bopa. M3nydyenue u  morsouieHue
(GOTOHOB TpH TEpexoae aTomMa C OJHOTO YPOBHS JHEPruu Ha Apyrou. Bumwi
cnekTpoB. CIEKTp YPOBHEM SHEPrUU aToMa BOJIOPO/IA.

BoustHoBBIE cBOViCcTBa yacTul. Bosnsbl e bpoinsa. KopyckynsspHO-BOJIHOBOM
Ty aJTU3M.

CroHTaHHOE U BBIHYXACHHOE U3JIyYCHHE.

TexHnueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE. CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenre JJIMHBI BOJHBI J1a3epa.

HabGnronenue inHeyaThIX CIIEKTPOB U3ITYUESHHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, 1abopamopHsie pabomoi

Habnronenue mmHeyaToro cCuekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, JIOKa3bIBAIOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmnbiTel  Pesepdopaa  1mo  ompepeneHuro  cocTasa
panuoakTuBHOTO u3dMyuyeHus. CBoiicTBa anb(a-, Oera-, ramMma-u3IydeHHS.
BimsiHue paiMOaKkTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE NpOTOHA U HeWTpoHa. Hykionnas moxens sigpa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M30tomsl.

Anbda-pacnaz. DNEKTPOHHBIM M MO3UTPOHHBIM Oera-pacmaa. [amma-
U3JIydeHre. 3aKOH paluOaKTUBHOIO pacIaia.

DHeprus CBA3U HYKJIOHOB B sAjipe. Snepubie cuibl. Jlepekt Macchl sapa.

Snepneie peakuuu. /lenenue u CUHTES Anep.

Anepubiit peaktop. TepmosimepHbiii cunTe3. IIpoOiemMbl M MEPCHEKTUBBI
AJIEPHON DHEPrETUKH. DKOJIOTHYECKUE ACTIEKTHI IACPHOU SHEPTETUKHU.

DnieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeToap1 HaOIIOAEHUS M PETUCTPAIMK 3JIEMEHTAPHBIX YaCTHULL.

dyHaMeHTalIbHbIE B3auMOieicTBUs. EMMHCTBO u3nueckoil KapTUHBI MUpAa.

TexHuyeckue yCcTpouCTBa U IPAKTUYECKOE NIPUMEHEHUE. T03UMETp, Kamepa
BuinbcoHa, siiepHbIi peakTop, aToMHas bomoa.

Jlemoncmpayuu

CUéTYnK MOHU3HPYIOLIUX YaCTHULL.

Yuenuueckuu sxkcnepumenm, 1abopamopHsie pabomoi

HccnenoBanue TpekoB 4acTull (10 rOTOBBIM GoTorpadusm).

Pa3nen 8. DjieMeHTBI aCTPOHOMMH M ACTPOPU3UKHU

DOtanbl pa3BUTHSL aCTpOHOMUU. [IpuKinagHOe U MUPOBO33PEHUYECKOE 3HAUCHHUE
aCTPOHOMMH.

Bun 3Bé3naHoro Heba. Co3Be3qus, sSpKU€ 3BE3MBI, IUIAHETHI, UX BUIUMOE
JIBUOKCHUE.

ComnHeuHas cucteMa.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk sHepruum CojHIla U 3BE3.
3BE3AbI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IIOCJIEAOBATCIBHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTB» JUISl 3BE3] TJIABHOW MOCJIENOBATEIIbHOCTA. BHyTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKICHUHN U 3BoJtoIuU ColHIA U
3BE31. DTanbl )KU3HU 3BE3IL.

Mneunsiii 11yt — Hama [Mamaktuka. [lomoxenue u nBrxenue ConHua B
INanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapsl. UEpHbBIE OBIPHI B sSApax
raJakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xab66ma. Pazoeranne rajmakTuk.
Teopus bonpmroro B3peiBa. PenmkroBoe n3inydeHue.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUHU.

Vuenuuecxue nabnooenus

HaOntonenuss HeBOOPYKEHHBIM TJIa30M C HCMOJb30BAHHEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN JJIS ONPEICIICHUS MOJI0KEeHNUSI HEOSCHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c0o3Be311si CEBEpHOro MOJyIIapus U SIPKUE 3BE3/bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

Oo0o01maoniee MOBTOPEHUE

Ponp ¢Qu3uku W acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeaTebHOCTH YEJI0BEKA, pOJIb U MECTO (PU3UKU
¥ aCTPOHOMHH B COBPEMEHHOUN HAy4YHOU KapTHHE MUPA, pOib (PU3UUECKON Teopuu
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (QU3NYECKOW KapTUHE MHPA, MECTO
(bu3nYeCcKON KapTUHBI MHpPA B OOIIEM PSiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MesxknpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢
YYETOM COAEPKATEIIbHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMud MaTE€MaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS. SIBJICHWE, HAay4YHbIA (pakT, TUIMOTE3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJCHUE, DKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa. pemIEHHWE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIMH HA OCH KOOPJHUHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (PYHKIMH, TPU3HAKU TMOAO0OUS TPEyroJIbHUKOB,
oTpesieieHUE TUIOMIAIN TIIOCKUX (GUTYp U 00BEMA TElI.

buonocusn: snextpuyeckue SBICHHS B KUBOM MNpUPOAE, KoyeOaTeIbHBIC
JIBUOKCHUS B KUBOW MPUPOJIE, ONTUUECKUE SBIICHUS B )KUBOM MPUPOIAE, JNEUCTBUE
paaualuy Ha )KUBbIE OPTraHU3MBI.

Xumus. CTPOCHUE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAsE CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl O0Opa30BaHUS KPHUCTALIMYECKON PEMIETKH, CHEKTPaTbHBINI
aHaJIN3.



l'eocpaghus: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, PECKA3AHNE 3EeMIICTPSICEHUN.

Texnonocus: JMHUW DJIEKTpOIEpenad, TIeHepaTop IEPEMEHHOro0 TOKa,
3JIEKTPOJIBUraTeNb, WHAYKIUOHHAsA I€4Yb, pajap, pPaJIuONpPUEMHUK, TEIEBU3OD,
aHTeHHa, tenedoH, CBY-meub, NMpOEKIMOHHBIN amnmapar, BOJOKOHHAs OITHKA,
COJTHe4YHas OaTapesi.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yudeOHOro mnpeamera «@Pu3HKa» HAa YPOBHE CpPEIHEr0 OOLIEro
oOpa3oBaHusi (0a30BBIii YPOBEHB) JOKHO OOECIICYHThH NOCTIKCHHE CIETYIOIINX
JUYHOCTHBIX, METANPEeIMETHBIX U IPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS y4eOHOro nmpeamera «Du3nuka» A0IHKHBI
OTpaxaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOM BHYTPEHHEW MO3UIMENH JIUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOIrO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO
OMbITA U OMbBITA AEATEILHOCTH B MPOIECCE PEATM3ALNN OCHOBHBIX HAIPaBJICHUN
BOCIIUTATENIBHON €SI TEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa;Ka1aHCcKOTo BOCITUTAHUS

c(OpPMHUPOBAHHOCTH I'PAKJAHCKON MO3ULIUN 00YUaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOr0 OOLIECTBA,;

OPUHATHE  TPATUIMOHHBIX  OOIIEUETIOBEUECKUX  TI'YMAHUCTHUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEMN;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B HMHTEpPECAX I'PaKIaHCKOTO
OOLIECTBA, y4aCTBOBATh B CAMOYNPABICHUH B 00pa30BaTEIbHON OpraHu3aluuy,

YMEHHE B3aUMOJEICTBOBATH C COI[UATIbHBIMU NHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSAMH U HA3HAYCHHUEM;

TOTOBHOCTbh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTINTAHMS

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU HUJIECHTUYHOCTH,
MaTpUoOTU3MA,;

LIECHHOCTHOE OTHOIIEHUE K TOCYJIApCTBEHHBIM CHUMBOJIAM, JIOCTHXKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHWUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCII€ B
JESITEIIbHOCTH YUYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIEro;

4) 3CTEeTHYECKOT0 BOCIIMTAHHUS

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIFOUYasi SCTETUKY HAYyYHOTO TBOPYECTBA,
npucyIero (pu3ndeckoit Hayke,



5) TpyaoBOro BoCIUTAHMS:

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccruoHaNbHON NesATENbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOMN M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBINA BHIOOD
Oyxayuieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTBh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(Y3UKH HA TPOTSYKEHUU BCEH JKU3HM,

6) 7K0JI0rHYecKOro BOCIIUTAHUS:

C()OPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aIbHOTO
XapakTepa 3KOJOTHUYECKUX Po0dIIeM;

IUIAHUPOBAHME U OCYIIIECTBICHUE ICHCTBUM B OKPYXKAIOILIEH CPEe HA OCHOBE
3HAHUS LEJIEH YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA,;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaIpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH 10 (UBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHS], COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLIECCE
U3y4eHUs  (U3MKUM  OCYLIECTBJISATh HPOEKTHYI0O M HCCIEIO0BATENIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3naBaTe/IbHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBHUS
ba3oBbie Jilornueckue JeiicTBHUA:
CaMOCTOSITeNIbHO  (DOPMyNIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpEeNeNATh e ACATEIBHOCTH, 3aaBaTh MapaMeTphl M KPUTCPUH HUX
JIOCTHIKEHUS,
BBISBJISITh  3aKOHOMEPHOCTH M IMPOTHBOPEYHS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX,;
pa3pabarpiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ Y4ETOM aHajau3a MMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPHUAIILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBEI B ICSITCIIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YIhTaTOB
IIEJISIM, OIICHUBATh PUCKH MOCIICACTBUI ACATCIBHOCTH;
KOOPJIMHUPOBAaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEaTHBHOE MBIIIICHHE TIPH PEIICHNUN KU3HCHHBIX IMPOOJICM.
Ba3zoBrbIe ncciienoBaTeIbCKHeE AeiiCTBUA:
BJIAJICTh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBHIMU TOHATUSIMH U METOJaMU
bu3nYecKoil HayKH;



BJIAJICTh HaBBIKAMU YUEOHO-HCCIIEIOBATEIHCKON M MTPOCKTHOM JIEATETLHOCTH
B 00ylactu (PU3MUKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY TOUCKY
METOJOB peIieHus 3amad (PU3UIECKOTO COJACPKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHUS,

BJIaJICTh BHJAAMHU JICATEIBHOCTH II0 TMIOJYYCHHI0O HOBOT'O 3HAHUS, €ro
WHTEPIPETANNH, TPEOOPa30BAHUI0O W MPUMCHCHHIO B PA3JIMYHBIX y4IeOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPU CO3/IaHUH YI€OHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBIABIIATh TPUYMHHO-CJICJACTBEHHBIC CBS3M M aKTyaJu3HpoBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3y €€ pEeIIeHHUs, HAaXOJWTh apryMEHThI Jis JOKa3aTelbCTBa
CBOUX YTBEP)KJICHUH, 3aJ1aBaTh MapaMeTPbl U KPUTECPUHU PEIICHUS;

aHANMM3UPOBATh TIOJIYICHHBIC B XOJ€ PEIICHUS 3aJadyd  Pe3yJIbTaThl,
KPUTUYECKH OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHECHHUE B HOBBIX
YCJIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3HKH,

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT,

YMETh TEPEHOCUTh 3HaHWSI 10 (U3MKe B TPAKTUYECKYIO 00JacTh
JKU3HEACIATEILHOCTH,

yMETb HHTETPUPOBATh 3HAHMS U3 PA3HBIX MIPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC HJICH, PEIaraTb OPUTHHAIBHBIC TTOXO0bI U PEIICHMUS,

CTaBUTH MTPOOJIEMBI U 33/1a9H, JOIMYCKAIOIINE albTePHATHBHBIC PEIICHUS.

Pabora c nnopmanmeii:

BJIaJICTh HAaBBIKAMHM IOJyYeHHUS MHDOpManKM (GU3UICCKOTO COASpKaHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTCIBHO OCYIIECTBIATh ITOMCK, aHaJu3,
CUCTEMATH3AINI0 W HMHTEPIPETAUi0 WH()OpMAIMU pa3IWYHBIX BUAOB U (GopM
MIPE/ICTABIICHNUS,

OIICHUBATh JIOCTOBEPHOCTHh HH(POPMAIIUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPTaHU3AIIMOHHBIX
3a/lad ¢ COOJIOJICHHEM TpeOOBaHUN HSPrOHOMHMKHU, TEXHUKH OE30MaCHOCTH,
TUTHCHBI, pecypcocOepeXeHUs, TPaBOBBIX H OJTHYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 06€30TIaCHOCTH;

co3/1aBaTh TEKCTHI (DU3UUYECKOTO COACP)KAHHWS B Pa3IMUHBIX (dopmaTax C
y4€TOM Ha3HAYCHUS WHPOPMAIIMH U TIEJICBOM ayIUTOPHH, BEIOMpPAs ONITUMAIIBHYIO
dbopMy TIpeICTaBIICHUS ¥ BU3YaJIH3aIHH.

KoMmyHuKaTHBHBbIE YHHBepPCcAJbHbIE YueOHbIe NeiCTBUSA:
OCYIIECTBJIATH OOIIEHUE HA YPOKaxX (PU3MKH U BO BHCYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh TNPEANOCHUIKM  KOH(JIMKTHBIX CHUTyalldd W CMATYaTh
KOH(JIUKTEHI,



pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB,;

NOHUMAaTh M HMCHOJb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIUBUIYAIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX JEHCTBUI C Y4YETOM OOLIUX
WHTEPECOB M BO3MOKHOCTEN KayKJJOr0 WIEHA KOJUIEKTUBA,

OPUHUMATh IL€JIM  COBMECTHOM  JI€ATEIBbHOCTH, OpPraHu30BBIBATH U
KOOPAMHUPOBATh JAEUCTBUA MO €€ JOCTHKEHHUIO. COCTaBIATh IUIaH JECHCTBHI,
pacnpenensaTbh poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAaJa W KaXJIOrO0 YYACTHHKAa KOMaHIbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM,

IpeajlaraTb HOBBIE IPOEKTHI, OLCHUBAaTh HJIEH C IIO3MIUU HOBU3HBHI,
OpPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IMOBEJIECHUE B Pa3IUYHBIX
CUTYALMSIX, TPOSIBISITH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC Y4eOHbIE 1elCTBUS
Camoopranusanus:

CaMOCTOSITETIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIESITEIBHOCTh B 00JIACTH
GU3MKK W acCTPOHOMHUH, BBIABISATH MPOOJIEMbI, CTaBUTh U (POPMYyIHUPOBATH
cOOCTBEHHEBIE 3a1a4H,;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUSI PACUETHBIX W KauyeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHUS MPAKTUYECKONU pabOThI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pactIupsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTh 32 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT,

CrocoO0CTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO JPYAUIIMU B 0O0JACTH
(bU3HUKH, TOCTOSHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH NHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTHUBBI B JESATEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BIIAJICTh  HABBIKAMH  TO3HABATEIIbHOW  pedieKkchur KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJNbTaTOB U
OCHOBAHUM;

WCIIOJIB30BaTh MPUEMBI peICKCUM JJIsI OIIECHKU CUTYyallud, BHIOOpA BEPHOTO
pelieHus;



YMETh OIICHUBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHHS] MO HX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apPTyYMEHTHI JPYTUX TMPU aHAIW3e pPe3yJbTaTOB
JeSITEIIBHOCTH;

NPUHUMATH ce0sl, MOHMMAas CBOU HEJOCTATKU M IOCTOMHCTBA,

NpPUHUMATh MOTHBBI W aApPTYMEHTHI JPYTUX TMPU aHAIW3e pPe3yJbTaTOB
JeSITENIbHOCTH;

pHU3HABaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporecce nOCTHXKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHHS TPOTPAMMBI
nmo ¢Gu3MKe ISl YPOBHS CpPEJAHEro OOIIero oOpa3oBaHHs Yy OO0ydYaroluxcs
COBEpIICHCTBYETCS HIMOLIMOHAIIbHBIH WHTEJUICKT, TIPEAMOJIar AFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUs, BKJIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHME, BUJIETh HAMPABIICHUS Pa3BUTHs COOCTBEHHOIN SMOIMOHAIBHON ChepHhl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIIOCOOHOCTh aJanTUPOBATHCA K
HMOIMOHAILHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY,

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTUKEHUIO LU U
yCcnexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOXHOCTEH,

HMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YUYWUTHIBATH €ro TMpPH OCYIIECTBICHHH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIINX CITOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peInaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce mpeameTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpa)kaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPaX POJb U MECTO (U3UKH B (POopMHUpOBaAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHON TEXHUKHU HU
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBLHOCTH JIIOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJICIICH:
MaTepuaibHas TOUYKa, MHEpLUUaIbHAs CUCTEMa OTCUYETA, aOCOIIOTHO TBEPOE TEJO,
WJICaJbHBIN a3, MOJEIIM CTPOECHHUS T'a30B, KUIAKOCTEU U TBEPIBIX TEJ, TOUCUYHBIN
AIIEKTPUUYECKUH 3apsi/i IPU pelIeHnU (PU3NUECKUX 3a/1ay;

pacro3HaBaTh (pusruecKue SBICHUS (ITPOIECCHI) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISPHO-KUHETHUYECKOW TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOAMHAMUKHA. PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MOPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJIEHUE TEeJ, IBIKEHHWE IO OKPYXHOCTH, WHEPIIUS,
B3auMoIecTBre Tend, auddy3us, OPOYHOBCKOE ABUKEHUE, CTPOCHUE JKHUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUM (OXJIAKICHHUH), TEIIIOBOS
paBHOBECHE, HCMIAPEHUE, KOHJCHCALMS, IUIABJICHHUE, KPUCTAJUIM3aLUs, KUIICHUE,
BJI&YKHOCTb BO3]1yXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUMU B 3aKPHITOM
coCcylie, CBSI3b MEXJy I[apaMeTpaMu COCTOSIHMS Tra3a B HU30Ipoleccax,
ANEKTpU3ALH TEJl, B3aUMOJICHCTBUE 3aAPSIOB;

ONKCHIBATH MEXAHUYECKOE JIBI)KEHHE, UCTIOIb3ys (PU3NYECKHE BEIMYMHBI
KOOpAMHATA, IyTh, NEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHuia,
UMITYJIbC T€JIa, KHUHETUYECKas SHEPrus, MOTCHIMaIbHAs SHEPrus, MEXaHU4ecKas
paboTa, MexXaHWYecKass MOIIMHOCTh, MPH OINHUCAHUM TPABUIBLHO TPAKTOBATH
(bu3MYeCKui CMBICIT HUCIOJIb3YeMbIX BEJIWMYHMH, WX OOO3HAYEHUS U CIAUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JIAaHHYIO (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJIMYUHAMU,

OMUCHIBATh M3yYCHHBIC TEIJIOBBIE CBOWMCTBA TEI M TEIUJIOBBIC SIBJICHMUS,
UCNOJB3Yyd (U3WUECKHE BEIWYUHBI. JABJIICHUE Ta3za, TEMIIeparypa, CpeaHss
KUHETUYECKasi SHEPrUsi XaOTUYECKOTO JBMXKEHUS MOJEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOThl, BHYTPEHHSS HHEprus, padoTa rasa,
KO(PGUIIMEHT TMOJIE3HOTO JCHCTBUSl TEIJIOBOTO JBUTATENS; MPU OMUCAHUU
NPaBWIbHO TpaKTOBaTh (DU3UYECKUN CMBICT MCIOJIB3YEMbIX BEIMYMH, HX
00O3HAaUeHUA W EIUHUIBI, HAXOJIUTh (OPMYJbI, CBSI3bIBAIOIINE JAHHYIO
(bU3UYECKYI0 BEIMYHUHY C IPYTUMH BEIMUYUHAM;

OMUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEMIECTBA U DJIEKTPUUECKHE
sBIICHUS (ITPOLIECCHI), UCIIONIB3Ysl (DU3HUYCCKUC BEIIMYMHBI DJICKTPUUCCKHH 3apsi,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, TOTEHIIUAJ, PA3HOCTh MOTEHIUAJIOB,;
Py ONMHWCAHUM TIPABWJIHBHO TPAKTOBATh (PU3UUYECKHH CMBICI HCIOIb3YEMBbIX
BEJIMYMH, MX OOO3HAYECHHS W EIUHMIIBI, yKa3biBaTh (DOPMYIbI, CBSI3bIBAIOIINE
JTAHHYIO (PU3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUMHAMU,

aHaJTU3UPOBaTh (U3NYECKUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3UUYECKUE
3aKOHBI U MPUHIMIBL: 3aKOH BcemupHoro TsaroteHus, |, |1 u Il 3akoust HetoToHa,
3aKOH COXPAHEHHSI MEXAaHMYECKOM DSHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCA,
NPUHLNN CYNEPHO3ULIHUHA CHUJI, NPUHUHUII PAaBHONPABUS HHEPIHUATIBHBIX CUCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpeJHEH KMHETUYECKOW IHEPTUM TEIUIOBOTO JABUKEHUSI MOJIEKYII C
a0COIOTHON TeMIepaTypou, MepBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOro 3apsifga, 3akoH KylloHa, mOpw 3TOM pas3inyarh CIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIpAXEHHE M yCIOBHs (TPaHHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPHWHIIUIBI JEHCTBHUSI MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pazinudaTh YCJIOBHUS MX O€30MacHOTO WCIOJIH30BAaHUS B
MMOBCEIHEBHOM XKU3HH,

BBITIOJIHATh DKCIIEPUMEHTHI MO HUCCICAOBAHUIO (PU3UYECKUX SBJICHUN U
MPOIIECCOB C HCMOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEpPEHH, MpPH 3TOM
dbopMynupoBath mpoOiemy/3amady ¥ TUIOTE3y YyYeOHOro IKCIICPHUMEHTA,
coOupaTh yCTAaHOBKY W3 MPEIIOKEHHOTO O0OpYyIOBaHUS, MPOBOAWTH OMBIT W
(bopMyIMpPOBATH BHIBOJIBI,

OCYUIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUSI PU3MUECKUX BETUYHUH, MIPU
TOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BAaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN NU3MEPEHUH;

WCCJIEIOBATh  3aBHCHUMOCTH  MEXIYy  (U3HYECKUMH  BEITUYMHAMU  C
WCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUHM, MPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpoOBaTh pe3yJbTaThl MOJTYYECHHON 3aBUCHUMOCTH (DU3WYECKUX BEIUYUH B
BUJIe TabauIl U rpaduKoB, AeiaTh BEIBOJBI 0 PE3yIbTaTaM UCCIEAOBAHUSA;

cobJroaTh npapuia 0€30MacHOTO TpyJa MPU MPOBEACHUM UCCICTOBAHUI B
paMKax ydeOHOro HKCIEPUMEHTA, Y4EeOHO-HCCIIEIOBATEIILCKON W TMPOEKTHOM
JESATEILHOCTH C HCIOJB30BAaHUEM H3MEPUTEIBHBIX YCTPOWUCTB U J1AOOPATOPHOTO
o0opy1oBaHUS,

pemath pacuy€THBIC 3aJa4yd C SIBHO 3aJaHHOM (U3MUECKON MOJEINbIO,
UCIOJB3Yys (PU3UYECKHUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaIN3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACHATh (U3MUECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOAUMBIC I €€ PEIICHHs, MPOBOJIUTh PAacu€Thl U OIEHUBATH PEATBHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3UIECKON BEITMUUHBI,

peliaTh KaueCTBEHHBIE 3aJa4M. BBICTPAUBATh JIOTMYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHN C OMOpoid Ha HM3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nYecKue SBJICHUS,

UCIIOJIb30BaTh  MPHU  PEIICHMH  y4eOHbIX  3aJad  COBPEMEHHBIC
MH(POpPMAITMOHHBIE TEXHOJIOTHUHU JIJIs TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIPEACTABJICHUS Y4eOHOM U HAYYHO-TIONYJIAPHON MH(pOpMAaIUK, MOJYyYEHHON U3
Pa3IMYHBIX UICTOUHUKOB, KPUTHYECKU aHATM3UPOBATH MOJTydaeMyt0 HHPOpMAITUIO;

MPUBOJAUTH MPUMEPHI BKJIa/Ia POCCUHUCKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBIACHEHHE TPOIECCOB OKPYKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (DU3MKE B TMOBCEIHEBHOM KU3HU
JUTsi o0ecrieueHus: 0€30MacHOCTH NP O0pAIIeHUH ¢ MPUOOPaMU U TEXHUYECKUMHU
YCTPOWUCTBAMH, JJII COXPAHEHHSI 3/I0POBbS M COOJIIOICHUS HOPM DKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;



paboTaTh B TpyHme C BBIIOJIHEHUEM PAa3JIMYHBIX COLUAIBHBIX POJEH,
IUIAHUPOBAaTh pPabOTy TPyNIbl, PALMOHAIBHO paCHpenesaTh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHJAPTHBIX CUTYAIlMsIX, aJleKBaTHO OLIEHHWBATH
BKJIQJl K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI.

K konmy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOUTUXCS YMEHHIHA:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (u3uKu B (popMHUpOBaAHUH
COBpPEMEHHOM Hay4yHON KapTUHBl MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTHM, B MPAKTHUUECKOW NEATEIBbHOCTH JIOJIeH, IEIOCTHOCTh U E€AMHCTBO
bu3nYecKoil KapTHUHBI MUPA,

YUYHUTHIBATh TPAHUIBI TPUMEHEHUS W3yYCHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN JEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPH PEHICHUU (PU3MUECKHUX
3ajay,

pacro3HaBaTh QU3NYECKUE SIBICHUS (MPOLECCH) U OOBSICHITh UX HAa OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHU U KBAHTOBOM (DPU3UKH: ANEKTPUUECKAsi MPOBOUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE ICHCTBHS TOKA, B3aMMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHWTHAasE WHAYKUHWSA, JEWCTBHE MAarHUTHOTO TOJs Ha
MPOBOJIHUK C TOKOM W JIBIKYIIUHCS 3apsiji, SJCKTPOMArHUTHBIE KOJIeOaHUsI U
BOJIHBI, TPSMOJMHEHHOE pPACIPOCTPAHEHHE CBETa, OTPaKEHUE, MPETOMIICHHE,
uHTeppepeHus, audpakius U TOJApU3ALMS  CBETa, JAUCIEPCHS CBETa,
dborosnexkrpuyeckuii 3pdext (hoTordhdexr), cBeTOBOE AaBlIeHNE, BOSHUKHOBEHHE
JUHEMYaToro CreKkTpa aToMa BOAOPOJA, €CTECTBEHHas M MCKYCCTBEHHas

PaguOaKTUBHOCTD,
OIUCHIBATh W3YYCHHBIC CBOWCTBAa BeIeCTBA (DICKTPUUYECCKHE, MAarHUTHBIC,
ONTUYECKHUE,  DJICKTPUYECKYI0  MPOBOJAMMOCTh  Pa3IUYHBIX  Cpel) U

SJIEKTPOMArHUTHBIC SABJACHHS (ITPOIECCHI), HCIOJB3ysS (U3NUYECKHE BEIUYHHBL:
DIIEKTPUYECKUH 3apsill, CWJIA TOKA, JIEKTPUUYECKOE HAIPSDIKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs cuia, paboTa TOKa,
WHIYKIUS MarHuTHOrO MoJisA, cuina Ammnepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DHEPrus JJIEKTPUYECKOTO M MATrHUTHOIO IIOJI€H, MEPUOJN M YacToTa
KoseOaHuN B KoJeOaTeNIbHOM KOHTYpE, 3aps U CHJa TOKa B Ipoliecce
TFAPMOHMYECKUX DJIEKTPOMATHUTHBIX KoJieOaHui, (OKYyCHOE pacCTOSIHHE U
ONTHYECKasi CHUJIa JIMH3bI, MPHU OMHCAHUU MPABWILHO TPAKTOBATH (DU3UUYECKUU
CMBIC]I HCIOJb3YEMBIX BEJIWYMH, WX OOO3HAYEHUS W E€JIUHULBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JaHHYH0 (U3UYECKYIO0 BEIMYMHY C JPYTUMU
BEJIMYMHAMU;

ONUCHIBATh H3YYCHHBIC KBAHTOBBIE SBIECHUA W MPOLECCHI, HCIOJb3YS
bu3nueckue BEIUYHMHBL CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMIYJbC (POTOHA, IEpHO TOJypacmaaa, SHEPTUs CBSI3H
ATOMHBIX SI7IEP, TPU OINWCAHUM TPABWIBHO TPAKTOBAaTh (PU3UUECKHA CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, MX OOO3HAYCHHs] W CAWHHIIBI, YKa3bIiBaTh (OPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (DU3MUECKYI0 BEIUYMHY C JPYTUMH BEJIWYUHAMH,
BBIYHCIIATh 3HAUCHHE (PU3NUYECKON BETUUUHBI;

aHAM3UPOBaTh (PU3MUECKHUE MPOIECCHI U SBICHUS, WCIIONB3Ys (U3HUCCKUE
3aKOHBI U MPUHLMIBL 3aK0H OMa, 3aKOHBI MOCJIEA0BATEIBLHOIO U MapaJlJIEILHOTO
COEIMHEHUs TMPOBOJHUKOB, 3aKoH J[koyns—JIeHla, 3aKOH »IEKTPOMAarHUTHOU
WHIYKINH, 3aKOH MPSMOJUHENHOTO PacpOCTPAaHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHe OWHIITeHHa st doTodddexra,
3aKOH COXPAHEHHUsI SHEPTUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apslia, 3aKOH COXPAaHEHUs MacCOBOI0O YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3linyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKECHHE M yCaoBHsS (TpaHMIBI, 0O0JACTH)
MPUMEHUMOCTH;

OMPENEIIATh HAMPABJICHUE BEKTOPA WHIYKIIMM MAarHUTHOTO TOJISI MPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl JlopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JTUH30M,

BBITIOJTHATh HKCIEPUMEHTHI MO MCCIEAOBAaHUIO (PU3NUECKUX SBJICHUU U
MPOIIECCOB C HCIMOJB30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHMI. TPU 3TOM
dopmynupoBath mpoOieMy/3agady W THIOTE3y Y4eOHOTO SKCICPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0O0pYy/IOBaHHUS, MPOBOAWTH OIBIT U
(GbopMyIMpPOBATH BHIBOJIBI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUs (PU3UUECKUX BEIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJBHBIA CMOCOO WU3MEPEHUS W UCMOJb30BAaTh HU3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPECHUH;

UCCJIEI0OBATh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C HCIOJIH30BAHUEM
OpSIMBIX HU3MEPEHHUM. MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEJIMYMH B BUJE TaOJUIl U
rpaduKoOB, JIeJIaTh BBIBOABI 10 PE3yJIbTaTaM UCCJICIOBAHUS;

coOJI0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEIECHUU HCCIEIOBAHUN B
paMKax yd4eOHOTrO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEILCKON U TPOCKTHOU
JEATEIbHOCTH C WCIOJIb30BaHUEM H3MEPUTEIIBbHBIX YCTPOMCTB U JIaOOPATOPHOTO
o0opynoBaHus;

pemarh pacuéTHhlE 3aJa4dl C SBHO 3aJaHHON (DU3UYECKOW MOJIEThIO,
UCTIOJNIBb3Ysl (PM3MYECKUE 3aKOHBI ¥ TIPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1a4u
BBIOMPATHh (PU3UYECKYIO MOJIENb, BBIACHATh (U3MUECKUE BEIUYHHBI U (HOPMYIIHI,



HEoOXOoauMbIe JJis €€ pelIeHHs], MPOBOAUTh Pacd€Thl M OLIEHUBATh PEaIbHOCTH
MOJyYEHHOTO 3HA4YeHHUs (PU3HUUECKON BEITUUUHBI,

peliaTh KaueCTBEHHBIC 331aU: BHICTPAUBATh JJOTUYECKU HEMPOTUBOPEUHBYIO
[ETMIOYKY pacCyXIEHUH C OMopoil Ha M3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢usnveckue BICHNUS,

UCIIONB30BaTh  MPU  pPEIIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMALIMOHHBIE TEXHOJIOTUH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U TIpeACTaBJICHUsl y4eOHOM W HAYYHO-TIONYJISIPHON MH(OpMAINHY, TTOTYYSHHON U3
Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJTy4aeMyto HH(OpMAIIHIO;

OOBSICHATH TPHUHLUIBI JEHCTBHS MAIMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuaTh YCIOBUS WX 0€30MaCHOTO MCIOJIB30BaHUS B MOBCETHEBHOM
KU3HU,

IPUBOJIUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOekHbIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLECCOB OKPYXKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIst o0ecrieueHus: 0€30MacHOCTH P OO0pAIllEHUH ¢ MPUOOPAaMHU U TEXHUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHHUS 3/10POBbS U COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKpYXKalolleil cpee;

paboTaTh B TpYINIE C BBHINOJHEHHEM pAa3JIMYHBIX COLMATIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIBl, PANMOHAIBHO paCIpenesaTh OO0S3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJl€KBaTHO OLICHUBATh
BKJIAJ] KQXK/I0T'0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KosnyecTBO yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kourpoabubie IIpakTHyeckue (unpp )
NMpOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Hroro no pasneny 2
Pa3nen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunematitia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edso.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

@®a30BbIe IEPEXOIBI

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuoreka [JOK
41 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 3N€KTpUYeCKUil TOK. TOKH B bubmmorexa [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KIIACC

KosnyecTBO yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne ni/n P Kontposabubie IIpakTHueckue (unbp )
NMPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruuTtHoe nojie. DIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKIIAS https://m.edso00.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUWS 1 BOJIHBI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHEIE 9 1 bubnnorexa [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4yeckue U 3JIEKTPOMarHUTHbIE 5 1 bubnnorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOU TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIENUATIBHON TEOPUH bubnmuorexa [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [JOK
4.1 DIJIEeMEHTHI KBAaHTOBOM OITHKHU 6 httos://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 AToMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 Etlffsﬂlljr(\):::j(;?roulli £41097¢
Hroro no pasneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06maroiiee TOBTOPEHHE 4 Etlffsﬂlljr(\):::j(;?roulli £41097¢
Htoro no pazneny 4
PesepBHOE BpeMms 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4yacoB JJIeKTPOHHBbIE
Ne ara nudpoBLIe
Tema ypoka Kontposbubie IIpakTnueckue A op
n/m Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypchl
®du3nka — HayKa 0 Ipupo/e.
1 Hayunsie MeT(})IK bl HO?I;)H;)HI/HI 1 bubmorexa LHOK
Y . https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEero Mupa
Ponb u MecTo pusuku B

5 (GhOpMHPOBaHUH COBPEMEHHOM 1 bubnnorexka [JOK
Hay4YHOU KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIF0IeH
MexaHnyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
newxkenus. [lepemenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexa [JOK
JIBUOKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpEeHHOE NpsIMOTIUHEIHOE 1 bubnuoreka [IOK
JIBOKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE mazieHne. Y CKOpeHue 1 bubmmoreka [JOK
CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KprBonuHeliHOE ABUKEHUE.

7 JIBrm>keHre MaTepuaabHON TOUYKHU 10 1 bubmorexa LHOK

p https://m.edsoo.ru/ffOc3ada
OKPY’>KHOCTHU
8 [Tpuntun oTHOCHTENBHOCTH [ anmuiest. 1 bubnmuorexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepuuanbHble CUCTEMBI OTCYETA.
ITepssiii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunuun

bu6mmoreka [IOK

o cyneprosuLit cit. BTop OHU3aKOH https://m.edsoo.ru/ff0c3be8
HproTona asis MatepuaabHON TOUKH

10 Tpetnii 3akoH HeroToHa miist bubnnorexa [HOK
MaTepuaibHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TsoKecT. [lepBas kocMudeckas bubmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoadduumeHt tpenus.

13 Cuna CinOTI/IBJ'Iej)I/I(IS)I npu JIBI/DI;eHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HIIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHUE a0COMOTHO TBEPAOTO TENA. bubnmnoreka [JOK
MowmenT cunsl. [lnedo cumnel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
HNMnynsc MmaTepuanbHONU TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubnnorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE IBUKEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckast sHeprusi MaTrepuaibHON bubnnorexa [JOK
Touku. Teopema 00 U3MEHEHHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUn

17 [ToTeHmanpHas YHEPTHUS. bu6mmorexa [{OK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[TorenuuanbHas SHEPTUS YIPYTO
nehOpMUPOBAHHON MPYKUHBI.
[TorenuuanbpHas sHeprus Tena BOIN3u
MTOBEPXHOCTU 3EMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHIManbHBIC ¥ HEIOTECHIINAIBHEIC
cuitbl. CBsA3b paboThI
HENOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HMccrnemoBanue cBsi3u pabOTHI CHIIBI C
W3MEHEHUEM MEXaHUYECKON YHEPTUH
TeJa Ha IPUMEepe PaCTHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas pabora no teme
«Kunemaruka. /[nuHamuka. 3aKOHbI
COXpaHEHHsS B MEXaHHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Audpdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

XapakTep JBUKEHHUS U
B3aUMO/ICVICTBUS YaCTHI] BEIIECTBA.
Mojaenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPIBIX TEI

Macca monekyn. KonudecTo
BemlectBa. [locrosnnas ABoraapo

24

TennoBoe paBHOBecue. TeMmmeparypa
u e€ usMmepenue. Illkxana remneparyp



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

Ilenbcus

Uneanpusiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEN KHHETUYECKON SHEPTUU bubnmorexa [JOK
JIBKEHUSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akoH JlanbToHa. ['a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEeHHOT0 raza»

29 N3omnponecchl B nacaabHOM T'a3e U UX bu6mmoreka [JOK
rpagudeckoe mpeICcTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpennsist sueprus
TEPMOJIMHAMHUYECKON CUCTEMBI U

30 crocoObI e€ m3MeHeHust. KonrdaecTBo bubmuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHFHOTO
rasza

bu6mmoreka [JOK

31 Bragt Tentonepe asin https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.

32 KonunuectBo Tennotsl npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5¢c36
Teronepenayde. AnnabaTHbIN TIporece

33 IIepBblil 3aKOH TEPMOAMHAMUKH U €T0 bubnnorexa [JOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeobOpaTtumocTh mporieccoB B bu6mmorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJNHAMHUKHI

https://m.edsoo.ru/ff0c6230

IIpunnun nevictBus u KITJI TerutoBoi

bu6mmoreka [JOK

35
MallUHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapno u ero KIT/I

37 DKoJorn4ecKne mpoodIemMbl
TETUIOIHEPTETHKH

38 Ob6o6maromuit ypok «MoiekyispHast bubnuorexa [IOK
¢usuka. OCHOBBI TEPMOIMTHAMHUKHU https://m.edso0.ru/ff0c6938
Kontponbnas pabota no teme

39 «Monekynsipaast pusuka. OCHOBBI bubmmorexa LOK

VP ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMHUKHU»

40 [TapooGpa3zoBaHue U KOHICHCALHUS. bubmmorexa [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmI0THAs M OTHOCUTEIbHAS

41 BJIAJKHOCTh BO3/1yXa. HachleHHbIi bubmmorexa [JOK

XA B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n

42 amopdHble Tena. AHU30TPOIHS bubnuoreka [IOK
CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauiel. COBpeMEHHbBIE MaTepHaITbI
[MnaBneHue u KpuCTAITH3AIHS.

43 VnenvHas TCHJ'II())Ta HJIaBJIeII-jI/ISI bubmmorexa [OK

8 ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6mmoreka [IOK

44
YpaBHCHHE TEMIOBOTO bananca https://m.edsoo.ru/ff0c6820

45 DneKTpu3zanus Tei. INeKTPUIECKUn bubnnorexa [JOK

3apsn. [IBa BUa 2IEKTPUIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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3apsiIoB

[IpoBOIHUKH, TUAIIEKTPUKH U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHUS bubmmorexa [IOK
YHpOBOZ ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUUECKOTO 3apsia
B3anmoneiicTBue 3aps10B. 3aKOH
47 Kymona. ToueuHbIl 2IEKTPUIECKHAI bubnmorexa [IOK
Y ' P https://m.edsoo.ru/ffOc6ced
3aps
HanpskEHHOCTB 3IIEKTPUYECKOTO
48 nons. [IpuHumn cynepno3unuu bubnuorexa [JOK
SJIEKTPUYECKUX Moje. JInnuu https://m.edso0.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cui aneKkTpocTaTH4eCcKOro
49 moist. [Toreniman. Pasnocts bubmmorexa [TOK
' HHaL. https://m.edsoo.ru/ffOc6f00
MMOTEHIINAIOB
ITpoBOMHUKY U IUDIEKTPUKU B
50 anpeK I;CTaTI/IHeJiKOM noie bubmorexa LOK
o ) https://m.edsoo.ru/ff0c7018
JwusnexTpudeckas IPOHUIIAEMOCTb
bu6nmoreka [JOK
51 DaexTpoéMkocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHIEHCATOpa. DHEPrus 3apsKEHHOTO bubmiorexa LOK
a pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa'
[IpuHIMIT 1EWCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMUPOBAIBLHOTO

arnmapara, CTpyMHOIo IpUHTEpa.
DnexTpocTaTHYecKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
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3a3eMiIeHHE SIIEKTPONPUOOPOB

55

DJIEKTPUUYECKUH TOK, YCIOBUSI €TO
cyuiectBoBaHuA. [[0OCTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conporusnenue. 3akon Oma jist
y4acTKa Lenu

56

[TocnemoBarenpHOE, MapaICIbHOE,
CMEIIaHHOE COCIUHCHHEC
npoBoAHKUKOB. JlaboparopHas pabota
«/3y4eHne CMEaHHOro COeAMHEHUS
pE3UCTOPOB»

bubmuorexka [JOK

05 https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTta 1 MOIIHOCTD IMEKTPUYECKOTO
Toka. 3akoH Jlxoys-Jlenna

3akon OMa 7151 TOJTHO# (3aMKHYTO#)
anekTpuueckoi nenu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COTIPOTUBIICHUS»

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COITPOTUBJICHUS] METAIIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTD

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK

0.5 https://m.edsoo.ru/ffOc7ae0

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U

IIpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexona. [lonynpoBogHUKOBBIE
npudOopbI

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae



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

DNEKTPUUECKUI TOK B PaCTBOPAX U

pacruiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTUYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTpOnn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 1 bubnmorexa [JOK
HECAMOCTOSTENIbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
IIma3ma
DnekTpuueckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [JOK
npumeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o0marmuil ypox 1 bubnnorexka [JOK
«INEKTPOAMHAMUKA» https://m.edsoo.ru/ff0c88be
KonrponbHas padora no teme

66 «QunekrpocTartuka. [locTosHHbII 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 Pesepsubiit ypok. KonTponbHas 1 bubnnorexa [JOK
pabota o Teme "DneKTpoarHaMHKa" https://m.edsoo.ru/ff0c8c56

68 Pesepsublit ypok. O600maromumii ypok 1 bubnnorexa [JOK
no Temam 10 xiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KIIACC

KoJsnyecTBO yacon DJIeKTPOHHBbIE
[1]
Jlj;-n Tewa ypoka Bcero Koutpoabnsie  Ipakrueckue IIJ[:;:CHHH :)I;I[(};[;ZEZTeﬂbﬂue
padoThbI padoThI pecypent
[TocTosiHHBIE MATHUTBHI U X

1 B3auMoeicTBUE. MarHuTHOE I10JI€E. 1 bu6nmoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIUU
MarauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aumopeiicTBue mpoBOJHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaGopatopHnas paborta «M3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTIO IOJI KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHMUTHOTO TTOJIS HA
MPOBOJIHUK ¢ TOKOoM. Cuita Amrepa.

4 JlabopaTopHas pabota 1 1 bubnuoreka [{OK
«HccnemoBanmne neMCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MarHMUTHOTO TTOJIS Ha

5 JBIDKYIIYIOCS 3apSDKEHHYIO YaCTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJIeKTpOMarHuTHast UHAyKuus. [Totok

6 BEKTOpa MarHuTHOM MHAYKIMH. DJ1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM



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

naaykiuu Gapanes

10

JlaGopaTopHas pabota
«HccnemoBanme sIBICHUS
3JIEKTPOMArHUTHON MHYKIIUU»

NuaykTuBHOCTH. SIBICHUE
camouHaykiuu. IJIC caMOUMHAYKIUH.
DHeprusi MarHUTHOTO TOJISL KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

TexHuueckue ycTpoiicTBa U ux
MPUMEHEHHUE  TTOCTOSIHHBIE MArHUTBHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 2JIEMEHTAPHBIX YaCTHILI,
WHAYKIMOHHAS M€Yb

Ob6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHuTHAsT HHIYKITUS»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnmoreka LIOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTHOE 1oJIE.
DNeKTpOMarHuTHasi UHIYKLUs»

bubmmoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpateHue sHEprun

but6mmoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanne 3aBUCHUMOCTH
Tepro/ia MaJibIX KoJieOaHui Tpy3a Ha
HUTH OT JJIMHBI HUTU U MACChI Fpy3a»

14

Koneb6atenpnbiit koHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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OJICKTPOMArHMTHBIC KoJIcOaHMS B
nacaJlbHOM KoJIeOaTEIbHOM KOHTYpPC.
Amnanorus MCKIY MCXaHUYECCKNMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHUSIMU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrur B UACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue 0 3aTyxarmux
KoJieOaHusx. BeIHYKIeHHbIE
MeXaHHYecKue Koyebanns. Pe3oHanc.
BriHyX/1€HHBIE 2JIEKTPOMArHUTHBIE
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYyCOUANbHBIN
MEepEeMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIIJIUTYTHOE U
JIEWCTBYIOIIEE 3HAYEHNUE CUIIBI TOKA U
HaIpsKEHUs

bubmmoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpanchopmarop. IIponssozactso,
nepenaya v norpedieHne
JIEKTPUYECKON IHEPTUU

YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHHNE 3JIEKTPUYECKOTO 3BOHKA,
reHepaTopa NepPeMEHHOIr0 TOKa,
JINHU 3JIeKTponepeaady

DKOJIOTUYECKHE PUCKH IIPU
IIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTypa ncnonb3oBanus
3JIEKTPOIHEPIUH B IOBCEAHEBHOMN
AKU3HU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHu4eckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopoctsb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeynsle ¥ MPOIOJIbHBIE BOJIHBI
99 3Byk. CKOpOCTh 3BYyKa. ' pOMKOCTh bubmmorexa [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIBI paguOCBsI3U U
24 TeneBuieHus. Pa3Butue cpeacTs
cBs3u. Pagnomnokarus
o5 KonTponbnas pabota «Konebanus u bubmmorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnuoreka [IOK
Todeunblid HICTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxxeHus ceeta. [loctpoenue bubmmorexa LIOK
P L P https://m.edsoo.ru/ffOcd4e0
M300paKeHU B IMJIOCKOM 3epKajie
[Ipenomnenue cera. [lonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbiil bubnuoreka [JOK
YTOJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHS
29 Jlaboparopnas pabota «M3mepeHue bubmuoreka [JOK
IOKA3aTelIs MPEIIOMIIEHU CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIun3sl. [locTpoenune n3o0pakeHuit B bubnuoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a

nuH3e. Dopmyiia TOHKOMN JTUH3BI.
YBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300pakKeHUH B JIMH3AX»
Hucnepcus cera. ClI0KHBIN COCTaB
39 oenoro ceera. L[er. JlabopaTopHas
pabota «Habmonenne aucnepcuu
cBeTa»
33 WNnrepdepennus creta. Audpaxius bubmmorexa [JOK
cBera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bu6mmoreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuoOOpPHI U yCTPOUCTBA U
YCIIOBUS UX 0€301aCHOTO TPUMEHEHUS
I'paHuIBl MPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIeLIMaJIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIeHre BpEMEHH U COKpaIlleHHE bubmmorexa [TOK
P P https://m.edsoo.ru/ffOcfa42
JUTHUHBI
OHeprusi ¥ UMIYJIbC PEIATUBACTCKOMN
38 gacTtuilbl. CBS3b MacChI C YHEPTUeH U bubamorexa [OK
' p https://m.edsoo.ru/ffOcfc68
UMITyJTCOM. DHEPTHsl TOKOS
KonTponbhas pabora «OnTuka.
. bubmuorexa [{OK
39 OCHOBEI CTICITHATBHON TEOPUH

OTHOCHUTCIBHOCTHU»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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®oronsl. opmyina [1nanka. Sneprus

bubnunoreka LIOK

40
Y UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHUE Eu6 [TOK
nOInOTEKA
41 ) A.T.
pororppexra. Ombrrr https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl hoTodddekTa. YpaBHEeHUE
42 BﬁHmTeI(?ll)Ha n(ii)[(I&)OToa(qu:eKTa bubmorexa HOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanumna» portospdexra
JHasnenue cBera. Onbitsl [1. H.
43 JleOeneBa. XuMHUYECKOE IENCTBUE buGnuorexa [IOK
Aend. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa u
MPaKTUYECKOE MPUMEHCHHUE:
44
¢dboTornemMent, GoToAATUHK,
CONTHEYHas OaTapes, CBETOUO
45 Pemenue 3agad mo reme «MEMEHTBI bubmmoreka IIOK
KBAaHTOBOU OIITUKU» https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITEI
46 Pezepdopaa o paccessHuIO 0-4acTu brbmmorexa [TOK
PROpA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aroma
bubnunoreka LIOK
47 I1 b
OCTYNIATRL Hopa https://m.edsoo.ru/ff0d0afa
W3nyuenne u nornoienre GOTOHOB
48 I I/I};'Ie exoje aTOMELlu co H(()Il)“O OBHSI buGnnorexa [JOK
p pexon . 8 P https://m.edsoo.ru/ffOd0afa
SHEPTHH Ha Ipyroil. Buasl criekTpos
BonHoBbIe cBoiicTBa yacTull. BoaHEI
. bubnuotexa [JOK
49 ne bpoinst. Kopnyckynspao-

BOJIHOBOM nyann3M. CloHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXJICHHOC U3TYUCHUC

50

51

52

53

54

55

OTKpBITI/IC PaaAruOaKTUBHOCTHU. OnEBITH

Pesepdopaa no onpexnenenuto cocrasa

PAaAOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anbda-, 6era-, raMmma-
u3nydeHus. Bnusinue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3ortonsl. Anbda-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-uznyyenue

OHeprus cBA3U HYKIOHOB B SpE.
Snepusle peakuuu. A nepHbliit
peaxtop. [Ipobaembl, mepCHEKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI 1EPHOMN
JHEPIeTUKHU

DneMeHTapHble yacTulbl. OTKpbITHE
MO3UTpoHa. MeTo1bl HAOMIOACHUS U
PErucTpaly 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «DyHaaMeHTalIbHBIE
B3auMoAercTBUI. ENMHCTBO
¢bu3nyecKoil KapTUHBI MUpa»

Dransl pa3BUTHS ACTPOHOMHUHU.
[IpuknamHoe 1 MUPOBO33PEHUYECKOE
3HaueHHUE aCTPOHOMUU. Bua
3B&3mHOTO Heba. Co3Be3aus, sipKue
3BE3/1bl, IUNTAHETHI, UX BUIUMOE
nekenue. CojlHeUHas cucreMa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmoreka LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
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56

Comnnaue. CoyHeyHast aKTUBHOCTb.
Hctounuk sHepruu CoJiHIla U 3BE3]T

57

3BE&311bI, UX OCHOBHLIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
IIOCJIEI0BATEILHOCTH. BHyTpeHHEE
cTpoeHue 3B€31. COBpeMEHHbBIE
MPEACTABICHUS O IPOUCXOKICHUU U
sBomtounu CoJiHLA U 3BE3]

58

Muneunsiii [lyTe — Hama I'anakTuka.
[Tonoxenue u npmxenne CosHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe n3nyyenue.
Meraranaktuka

60

61

HepemeHHHe HpO6JIeMBI ACTPOHOMUU

KontpomnbHas pabota «21eMeHThI
aCTPOHOMMH U aCTPOPUIUKN»

62

O606maromuii ypok. Poib ¢pusuku un
ACTPOHOMHUU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COITHAIbHON 1
ATUYECKOH cdepax AesaTeTbHOCTH
YyeJoBeKa

63

O6o0maromuii ypok. Pois 1 mecto
(U3HUKU U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOUW KapTUHE MUpa

64

O6o06maromuit ypok. Pomib




¢dusnueckoit Teopun B GopMUPOBAHUT
MpeACTaBICHUN 0 Ppu3nyeckon
KapTUHE MHUpa

Ob6o06maromuit ypok. Mecto
65 ¢bu3nvecKkoil KapTHHBI MHUpa B 001IEM
psLy COBPEMEHHBIX €CTECTBEHHO-

HAayYHBbIX HpeHCTaBHeHI/Iﬁ O Impupoac

66 PesepBHbIi ypok. MarautHoe 1noe.

QHGKTpOMaFHI/ITHaﬂ HHAYKIUA

PesepBHbiil ypok. Ontuka. OCHOBBI
67 CIeIMaJIbHON TeOpuHr
OTHOCHUTEIILHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DneMEHTHI aCTPOHOMUU U
acTpo(u3uKH

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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